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Primary gastric band procedures:
Excess weight change prior to surgery (n=1,380)

Male patients   Weight gain   Weight loss

Female patients   Weight gain   Weight loss
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Primary Roux-en-Y gastric bypass operations:
Excess weight change prior to surgery (n=2,658)

Male patients   Weight gain   Weight loss

Female patients   Weight gain   Weight loss
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Primary procedures: Excess weight change prior to surgery
and initial BMI (n=4,509)

  Median value   Inter-quartile range.   Adjacents

Patient counts
652 952 1,156 852 476 224 107 90
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The chart clearly shows that there is a relationship between the initial BMI and the extent of weight-loss before 
surgery (ANOVA p<0.001).  This is in keeping with attempts to help patients get ready for surgery, to reduce their 
anaesthetic and surgical risk.
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Primary operations: pre-procedure excess weight change and initial body mass index

Initial Body Mass Index / kg m-2

<40.0 40.0-49.9 50.0-59.9 >59.9 Unspecified
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/ %

Weight gain 76 254 153 25 0

No change 347 730 389 116 0

0.1-5.0% loss 87 348 234 67 0

5.1-10.0% loss 55 296 218 58 0

10.1-15.0% loss 39 222 146 58 0

>15.0% loss 49 258 188 97 0

Unspecified 274 855 421 117 306

All 927 2,963 1,749 538 306

Primary procedures: Excess weight change prior to surgery and initial BMI 
(n=4,510)

  <40.0 kg m-2   40.0-49.9 kg m-2   50.0-59.9 kg m-2   >59.9 kg m-2
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Further analysis of the excess-weight-loss data show that the patients with the lowest initial BMI are more likely to 
gain weight prior to surgery than patients with a higher BMI.  In fact, as BMI increases it seems that fewer patients 
gain weight before surgery, and more & more patients lose >15% of their excess weight.

The likely, but unproven, explanation for this is that Bariatric Care Teams are trying to reduce the operative risk in 
the highest risk patients by reducing their BMI before surgery.
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Comorbidities

As noted in the introduction, comorbidity is a term generally used to describe concomitant disease.  In the obese 
population, this disease is usually directly a consequence of the obese state: the greater the body mass index 
the greater the prevalence of other medical problems 1.  These can range from metabolic problems such as type 
2 diabetes, high blood pressure and high lipid levels in the circulation, which together make up the so-called 
metabolic syndrome, to joint problems such as arthritis, backache, and limitations in functional status shown by 
the inability to climb stairs.

The sheer burden of obese-related disease shown in this report is one of its main findings and belies a popular 
notion that bariatric surgery is an easy option or just cosmetic surgery.  No one chooses to be diabetic or not to be 
able to climb stairs – if dieting were the answer then few would remain obese.

There are 3 main reasons why comorbidity data are collected in the NBSR:

•	 to provide information on overall morbidity rates in this surgical population, which 
will be useful for health planning.

•	 to enable clinicians to record health-related comorbidity to demonstrate 
compliance with international guidelines, when operating on patients with a BMI 
in the range 35-40 kg m-2.

•	 to risk stratify outcomes using the Obesity Surgery Mortality Risk Score (OSMRS) 2.

It might seem surprising that there is no other mechanism within the NHS to collect data on the disease burden 
of this population of patients.  In due course, we expect the NBSR to provide an unique and invaluable source of 
data that will provide a baseline against which to compare the observed improvement in comorbid disease after 
surgery.  Included in this is a record of the patient’s body mass index, which is used by many commissioners as a 
crude way of determining whether or not an individual patient qualifies for bariatric surgery.

Thus, comorbidities are recorded principally for risk assessment and as part of a basic observational record, not for 
research.  The principal elements of metabolic syndrome and functional assessment are included with emphasis 
on brevity and simplicity for rapid and effective data entry.  For these reasons, we have not included blood tests 
nor other tests such as sleep studies, which assess patients at risk of daytime sleepiness / sleep apnoea.

We would have liked to include detailed quality-of-life scores, as these are central to the patient’s appreciation 
of disease burden and treatment outcomes.  However, collecting these data is resource- and time-intensive, and 
we concluded that it would be impractical.

Similarly, while there is nearly an unlimited range of comorbidity data that could be collected, we have placed 
great emphasis on ease of data collection and entry into the registry.  So, the fields of data collected and the 
diseases covered are many fewer than in some similar databases.  For example, in the United States of America, the 
Bariatric Outcomes Longitudinal Database of the Centers of Excellence initiative (BOLD) has 33 comorbidity fields.  
The structure of the NBSR represents a fine balancing act between collecting too much data (and risking poor 
engagement with data entry and more incomplete records) and collecting too little data to generate meaningful 
analysis.  Only as time passes will we know whether or not we have the balance right.

We have limited questions relating to cardiac disease to the presence or absence of known cardiovascular disease 
including myocardial infarction, angina, peripheral vascular disease and cerebrovascular disease.  The data in this 
report show a surprisingly high prevalence of atherosclerosis, again indicating the high rates of comorbid disease 
in the bariatric surgery population.  It is worth noting that:

•	 most patients will be ASA II or III.

•	 after much deliberation only observational data on diabetes treatment are 
included since there is no medical consensus on definitions or treatment 
of diabetes or of remission.  This approach also reflects, again, the resource 
implications needed for more detailed data entry and audit versus research.

•	 some of the comorbidities, such as functional status, are categorical and therefore 
could generate quantifiable trends over time.

• 	 routine statin therapy is not included as a risk factor.  The dyslipidaemia field is 
designed to accommodate data on hypercholesterolaemia.

•	 arthritis is included as it affects functional status.
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•	 the record will generate an Obesity Surgery Mortality Risk Score (de Maria) for 
patients undergoing Roux-en-Y gastric bypass.  A point is added for each of the 
following risk factors that are present, up to a maximum of 5 points: age at surgery 
>45 years, BMI >50 kg m-2, male gender, recorded hypertension, one or more 
known risk factors for deep vein thrombosis (DVT) / pulmonary embolism (PE).  
Using the resultant score, complication & mortality rates can be risk-adjusted.

 	 It has been shown in the international literature that patients can be stratified for 
risk according to how many of these risk factors are present, and we present data 
from the NBSR on the risk groups 2.

•	 functional status is measured by the ability to climb stairs without resting.  The 
equivalent BOLD data-field is the ability to walk 200 feet (61 m).  The latter was 
chosen to represent the apparent average length of an aisle in a shopping mall in 
Northern America.  We chose to use the ability to climb flights of stairs, as patients 
in the United Kingdom & Ireland more readily relate to this measure of function.

The paper Slimmed down Surgery rightly points out the health economic argument that is strongly in favour of 
bariatric surgery being more widely available on the NHS 3.  However, despite surgery itself being remarkably cost 
effective (incremental cost per QALY of £2,000-4,000) there is widespread rationing within the NHS, with some 
PCTs failing to follow NICE guidance at all 3, 4.  The 3,642 patients who had surgery in NHS England in 2009-2010 
represent a small fraction, 0.33%, of those eligible opting for surgery if all PCTs were to adopt the guidance 5.

What can be done to encourage health commissioners to increase spending for bariatric surgery?  The recent Office 
of Health Economics (OHE) report used a novel approach in which they estimated the expected gains arising from 
unemployed patients going back to work after surgery.  The model found that if 25% of eligible patients (140,000) 
received surgery the boost to the GDP would total £1.3 billion due to increases in paid employment, with an 
additional £151 million being returned to the economy by reducing benefits costs.  Further, recent data suggest 
that laparoscopic bariatric surgery for diabetes can pay for itself within 26 months simply by reducing medication 
costs alone 6.  If the additional economic factors are considered instead, surgery pays for itself within one year 5.

14 months after surgery patients had increased their paid hours worked by 57% and reduced their state benefit 
claims by 75% 7.  At least 3 other EU countries have shown increases in paid work after surgery 8, 9, 10.  Obese people 
also have higher rates of unemployment and consume an ever-expanding proportion of the healthcare budget 
11,12.  It is hoped that cost-benefit analyses will convince commissioners of the benefits of bariatric surgery.

	 1.	 Belle SH et al.  The Relationship of BMI with Demographic and Clinical Characteristics in the Longitudinal Assessment 
of Bariatric Surgery (LABS).  Surgery for Obesity and Related Diseases.  2008; 4(4): 474–480.

	 2.	 DeMaria EJ, Portenier D, Wolfe L.  Obesity surgery mortality risk score: proposal for a clinically useful score to predict 
mortality risk in patients undergoing gastric bypass.  Surgery for Obesity and Related Diseases. 2007; 3(2): 134-40.

	 3.	 McCartney M.  Slimmed down surgery.  BMJ.  2010; 341: c5499.

	 4.	 Picot J, Jones J, Colquitt JL, Gospodarevskaya E, Loveman E, Baxter L, Clegg AJ.  The clinical effectiveness and cost-
effectiveness of bariatric (weight loss) surgery for obesity: a systematic review and economic evaluation.  Health 
Technology Assessment.  2009; 13(41): 1-214.

	 5.	 Office of Health Economics.  Shedding the pounds. 2010; www.rcseng.ac.uk / news / docs / BariatricReport.pdf.

	 6.	 Klein S, Ghosh A, Cremieux PY, Eapen S, McGavock TJ et al.  Bariatric Surgery in Diabetes Patients With BMI ≥35 kg / m2.  
Obesity.  2010; doi:10.1038 / oby.2010.199 Sept 9

	 7.	 Hawkins SC, Osborne A, Finlay IG, Alagaratnam S, Edmond JR, Welbourn R.  Paid work increases and state benefit 
claims decrease after bariatric surgery.  Obesity Surgery.  2007; 17: 434-7.

	 8.	 van Gemert WG, Adang EM, Greve JW et al.  Quality of life assessment of morbidly obese patients: effect of weight-
reducing surgery . American Journal of Clinical Nutrition.  1998; 67: 197–201.

	 9.	 Narbro K, Agren G et al.  Sick leave and disability pension before and after treatment for obesity: a report from the 
Swedish Obese Subjects (SOS) study.  International Journal of Obesity.  1999; 23: 619-624.

	10.	 Andersen JR, Aasprang A, Bergsholm P, Sletteskog N, Våge V and Natvig GK. Health-Related Quality of Life and Paid 
Work Participation after Duodenal Switch.  Obesity Surgery.  2010; 20: 340-345.

	11.	 Suhrcke M, McKee M, Arce RS, Tsolova S, Mortensen J et al.  Investment in health could be good for Europe’s 
economies.  BMJ.  2006; 333: 1017-1019.

	12.	 Lenzer J.  Obesity related illness consumes a sixth of the US healthcare budget.  BMJ.  2010; 341: c6014.
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Primary operations: number of missing comorbidity data-items

Gender

Male Female

Count Percentage Count Percentage

N
um

be
r o

f m
is

si
ng

 d
at
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em
s 

2

0 886 68.6% 3,581 69.0%

1 218 16.9% 896 17.3%

2 32 2.5% 180 3.5%

3 7 0.5% 36 0.7%

4 10 0.8% 13 0.3%

5 10 0.8% 34 0.7%

6 5 0.4% 18 0.3%

7 5 0.4% 21 0.4%

8 9 0.7% 22 0.4%

9 7 0.5% 28 0.5%

10 3 0.2% 17 0.3%

11 100 7.7% 17 0.3%

12 328 6.3%

All 1,292 5,191

Missing data

Missing data is an almost inevitable consequence of the process of trying to collect comprehensive clinical data, 
but a consequence that can be minimised by a combination of careful registry design and participants who are 
fully engaged in the data-collection process.  The volume of missing data can be a reflection of one or more of a 
number of factors:

•	 how readily available / accessible the information is to whoever enters the data.

•	 how important the clinician believes the data to be.

•	 the clarity of the data definitions.

•	 how easy it is to assess the patient’s comorbidity.

Included in the following analyses are an assessment of the data quality for the pre-operative comorbidity 
questions: type 2 diabetes, hypertension, dyslipidaemia, atherosclerosis (cardiovascular), sleep apnoea, asthma, 
functional status, back or leg pain from arthritis, GORD, liver disease, depression and polycystic ovarian syndrome.

>68% of all records have no missing comorbidity data at all, and just under 17% have only one field missing.  This 
is an astonishingly impressive achievement for a newly-developed registry, considering the number of operations 
for which data have been entered, and speaks of the commitment of the contributors to providing high-quality 
data, and to the acceptance of the NBSR as a valid and valuable dataset.  The most-frequently missing datum in 
entries where only one data-item is unanswered is Functional status 1.  The reasons for this are not yet apparent.

When the NBSR Committee come to review this current dataset, as must happen as part of the general over-sight 
and good governance of the registry, missing data will be a major consideration that will inform decisions about 
which questions should be retained, edited or removed from the registry.

	 1. 	 Acquiring data on the patient’s functional status requires that the clinician asks the patient how many flights of stairs 
they can manage without resting.  In general, these data cannot be gleaned from the patient’s notes, which may 
explain the relatively high rate of missing data.  It is agreed that this is an important comorbid condition.

	 2. 	  One of the quoted comorbidity questions in the database is only collected for female patients: Polycystic ovary 
syndrome.  Therefore, the maximum number of missing comorbidity data-items for male patients is 11, whereas the 
maximum number of missing data-items for female patients is 12.
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Primary operations: Missing comorbidity data (n=6,483)

  Male   Female
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Primary operation where one comorbidity field is missing: 
Missing comorbidity data (n=1,114)
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Ranked according to the rate of missing data in registry-entries for female patients with only one comorbidity 
question unanswered (being the greatest portion of the data in the registry), this chart clearly shows that Functional 
status is missing most often.  Completeness for other fields is very good.
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Gender

Male Female

Count Percentage Count Percentage

N
um

be
r o

f c
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or
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di
ti

es
 i

0 40 4.5% 294 8.2%

1 94 10.6% 572 16.0%

2 135 15.2% 756 21.1%

3 155 17.5% 715 20.0%

4 153 17.3% 505 14.1%

5 121 13.7% 359 10.0%

6 91 10.3% 218 6.1%

7 61 6.9% 95 2.7%

8 25 2.8% 48 1.3%

9 9 1.0% 18 0.5%

10 1 0.1% 1 0.1%

11 1 0.1% 0 0.0%

All 886 3,581

	 i.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovarian syndrome.  
Therefore, the maximum number of missing comorbidity data-items for male patients is 11, whereas the maximum 
number of missing data-items for female patients is 12.

Primary operations with complete comorbidity data:
Number of comorbidities and gender (n=4,467)

  Female patients   Male patients
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Number of comorbid conditions

This analysis shows that men present with more comorbid conditions than women (χ2 analysis ⇒p<0.001).  One 
theory to explain this is that this might be the fact that men present for surgery at a later age, and age is known 
to be associated with increasing comorbidity.  However, the charts on the facing page discount this theory when 
the number of comorbidites is presented broken down by age and gender.  It can be seen that when age is added 
as a dimension of the analysis, men present with relatively more comorbid conditions than women in particular 
for the older age bands.
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Primary operations with complete comorbidity data:
Number of comorbidities, age and gender (n=4,409)

Age <40 years   Female patients   Male patients
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Primary operations where all comorbidity questions are completed: number of comorbid conditions and 
body mass index

Initial Body Mass Index / kg m-2

<40.0 40.0-49.9 50.0-59.9 >59.9 Unspecified

N
um
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f 
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m
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0 112 171 37 12 2

1 166 318 153 25 4

2 181 433 199 57 21

3 108 404 264 70 24

>3 108 765 579 193 61

All 675 2,091 1,232 357 112

Primary operations with complete comorbidity data:
Number of comorbidities and body mass index (n=4,355)

Comorbidities   0   1   2   3   >3
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Comorbidity and BMI

These are among the first national registry data to show that increasing BMI correlates with increasing numbers 
of recorded comorbidities, confirming the debilitating nature of severe obesity.  More than two-thirds of patients 
with a BMI of >50 have three or more obesity-related comorbid diseases.  The data are in keeping with published 
reports of increasing comorbidity as BMI rises 1.

	 1.	 Belle SH et al.  The Relationship of BMI with Demographic and Clinical Characteristics in the Longitudinal Assessment 
of Bariatric Surgery (LABS).  Surgery for Obesity and Related Diseases.  2008; 4(4): 474–480.
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Primary operations: details on comorbid conditions

Gender and presence of comorbid condition

Si
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 ii

Type 2 diabetes 668 509 115 43.2% 3,656 1,131 395 23.6% <0.001

Hypertension 587 598 107 50.5% 3,312 1,517 362 31.4% <0.001

Dyslipidaemia 827 323 142 28.1% 3,962 745 484 15.8% <0.001

Atherosclerosis 993 133 166 11.8% 4,475 176 540 3.8% <0.001

Sleep apnoea 738 427 127 36.7% 4,195 548 448 11.6% <0.001

Asthma 982 176 134 15.2% 3,828 932 431 19.6% <0.001

Functional status iii 257 769 266 75.0% 1,372 2,865 954 67.6% <0.001

Arthritis 529 621 142 54.0% 2,181 2,547 463 53.9% 0.963

GORD iv 792 319 181 28.7% 3,079 1,436 676 31.8% 0.050

Liver disease 1,033 80 179 7.2% 4,434 170 587 3.7% <0.001

Depression 922 206 164 18.3% 3,373 1,231 587 26.7% <0.001

PCOS v 4,166 390 635 8.6% NA

	 i.	 χ2 probability; comparing the incidence amongst the male patient-populations with the rate observed in the female 
patient-population.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.

Prevalence of comorbid conditions at presentation

The following chart and table show the rates of patients’ comorbid conditions at presentation by gender:

•	 both men and women have high rates of poor functional status (75.0% and 67.6%) 
and arthritis (54.0% 53.9%).

•	 the relative rates of back or leg pain due to arthritis and GORD occur at similar rates 
in both male and female patient populations.

•	 most conditions are more common amongst men: poor functional status, 
hypertension, type 2 diabetes, dyslipidaemia, sleep apnoea, liver disease and 
atherosclerosis.

•	 the rates of the remaining comorbidities are significantly higher amongst the 
female patients: depression and asthma; the reasons for these apparently higher 
rates in women are not fully understood.



The National Bariatric Surgery Registry
First Registry Report to March 2010

79

D
atabase overview

Primary operations: Gender and rates of the various 
comorbid conditions recorded in the database

  Male   Female
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The comorbidities in the following chart are ordered according to the rates calculated for female patients.

Fully two-thirds of these bariatric surgery patients have poor functional status, i.e., they cannot climb 3 flights of 
stairs without resting.  Moreover, more than half of the patients report arthritic symptoms.  These findings illustrate 
that the suggestion these patients should simply increase exercise as a means of losing weight is misguided.

Forty-three percent of male patients were diabetic, which is much higher than the proportion of diabetic patients 
in most analyses from similar databases around the world (circa 20%).  The reasons for this are not known, but it 
seems very likely that males with diabetes, hypertension and sleep apnoea are being favoured for public funding.
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for male and female patients according to initial body mass index
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Rates of comorbid conditions, gender and body mass index

Even allowing for the fact that male patients are generally older and, on average, have a higher body mass index, 
the rates of comorbid conditions are much higher in men than women for every condition, with the exception 
of arthritis and reflux disease (where there is little or no difference), and depression and asthma (where females 
have relatively high rates of disease).  It is possible that the high rate of publicly-funded surgery for male patients 
recorded in the registry can be explained by their (significantly) high levels of obesity-related comorbidity.
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Primary operations: Distributions of the various comorbid conditions
for male and female patients according to initial body mass index

  Male   Female
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Primary operations where the patient is reported as having diabetes: duration of diabetes

Gender

Male Female

Count Percentage Count Percentage

D
ur

at
io

n 
of

 s
ym

pt
om

s /
 y

ea
rs

<1 44 10.1% 107 11.1%

1 28 6.4% 93 9.6%

2 41 9.4% 103 10.6%

3 33 7.6% 92 9.5%

4 36 8.3% 80 8.3%

5 59 13.5% 112 11.6%

6 31 7.1% 65 6.7%

7 24 5.5% 38 3.9%

8 25 5.7% 40 4.1%

9 17 3.9% 36 3.7%

10 18 4.1% 54 5.6%

>10 80 18.3% 148 15.3%

Unspecified 73 163

All 509 1,131

Primary operations: Duration of diabetes (n=1,404)

  Male   Female
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Diabetes duration and gender

It is important that contributors record the duration of the patients’ type 2 diabetes as it is considered likely that 
the longer the condition is present, the less likely they are to go into remission after surgery.  If this is the case, then 
being able to track the duration of diabetes and medication usage after surgery is important from the perspective 
of resource utilisation when considering the wider public health implications for delivering diabetic care to the 
population.
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Primary operations: type of diabetes and duration of diabetes

Type of diabetes

Impairment i Oral 
hypoglycaemics ii Insulin iii All

D
ur

at
io

n 
of

 d
ia

be
te

s /
 y

ea
rs

<1 year 80 70 1 151

1-2 years 75 174 16 265

3-4 years 33 169 39 241

5-6 years 30 160 77 267

7-8 years 6 78 43 127

9-10 years 4 69 52 125

>10 years 10 84 134 228

Unspecified 50 149 37 236

All 288 953 399 1,640

	 i	 Patient has impaired glycaemia or impaired glucose tolerance.

	 ii	 Patient is receiving oral hypoglycaemics.

	 iii	 Patient is on insulin treatment for diabetes.  See page 195

Primary operations:
Type of diabetes according to the duration of diabetes (n=1,404)

  Impairment   Oral hypoglycaemics

  Insulin
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As might be expected, the analyses below shows that the longer the duration of diabetes, the more likely 
the requirement for insulin therapy.  Longitudinal analysis later on in this report show that there is significant 
improvement in patients’ reported diabetic status after surgery, and this has profound implications for both the 
patient-wellbeing and to the health service overall in terms of significant cost-savings and demand on diabetic 
services.
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NICE guidance

The following is an extract from the NICE guidance on obesity ( www.nice.org.uk / guidance / cg43 ):

1.2.6 Surgical interventions

This section updates the NICE technology appraisal on surgery for people with morbid obesity (NICE technology 
appraisal guidance no. 46); see section 6 for details.

Adults and children

	 1.2.6.1	 Bariatric surgery is recommended as a treatment option for people with obesity if all of the 
following criteria are fulfilled:

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

•	 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.

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

•	 the person is generally fit for anaesthesia and surgery.
•	 the person commits to the need for long-term follow-up.

	 1.2.6.2	 Severely obese people who are considering surgery to aid weight reduction (and their families as 
appropriate) should discuss in detail with the clinician responsible for their treatment (that is, the 
hospital specialist and / or bariatric surgeon) the potential benefits and longer-term implications of 
surgery, as well as the associated risks, including complications and peri-operative mortality.

	 1.2.6.3	 The choice of surgical intervention should be made jointly by the person and the clinician, and 
taking into account:

•	 the degree of obesity.
•	 comorbidities.
•	 the best available evidence on effectiveness and long-term effects.
•	 the facilities and equipment available.
•	 the experience of the surgeon who would perform the operation.

	 1.2.6.4	 Regular, specialist post-operative dietetic monitoring should be provided, and should include:
•	 information on the appropriate diet for the bariatric procedure.
•	 monitoring of the person’s micronutrient status.
•	 information on patient support groups
•	 individualised nutritional supplementation, support and guidance to achieve long-term 

weight loss and weight maintenance.

	 1.2.6.5	 Arrangements for prospective audit should be made, so that the outcomes and complications 
of different procedures, the impact on quality of life and nutritional status, and the effect on 
comorbidities can be monitored in both the short and the long term.

	 1.2.6.6	 The surgeon in the multi-disciplinary team should:
•	 have undertaken a relevant supervised training programme.
•	 have specialist experience in bariatric surgery.
•	 be willing to submit data for a national clinical audit scheme.

Adults

	 1.2.6.7 	 In addition to the criteria listed in 1.2.6.1, 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 m-2 in 
whom surgical intervention is considered appropriate.

	 1.2.6.8	 In people for whom surgery is recommended as a first-line option, orlistat … can be used to 
maintain or reduce weight before surgery if it is considered that the waiting time … is excessive.
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Primary operations where all comorbidities are recorded: an analysis of the criteria used in NICE Clinical 
Guideline 43

Number of comorbidities recorded
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<35.0 37 91 28.9%
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>39.9 113 846 11.8%

Unspecified 2 5 28.6%

As shown above, NICE guidelines require that patients must have a BMI >40.0 kg m-2 to be eligible for publicly-
funded surgery, or have one or more comorbid conditions if their BMI is between 35.0 and 40.0 kg m-2.  The registry 
shows that for publicly funded patients, 99.6 % satisfied NICE guidance.  This compares to 86.8 % for privately 
funded patients.

The NICE guidance is based on the National Institutes of Health Guidelines from 1991, and, importantly, these 
guidelines pre-dated both laparoscopic bariatric surgery and also adjustable gastric banding; they were considered 
appropriate for the period in which they were written, when open surgery was thought to be a high-risk procedure.  
With the advent of laparoscopic surgery and the constant evolution of surgical practice, many surgeons now feel 
that the BMI threshold defining suitability for surgery can be lowered.

For instance, Asian patients are known to develop diabetes at a lower BMI than their Caucasians counterparts, 
and there are correspondingly lower thresholds for surgery in other parts of the world 1.

	 1.2.6.9	 Surgery for obesity should be undertaken only by a multi-disciplinary team that can provide:
•	 pre-operative assessment, including a risk-benefit analysis that includes preventing 

complications of obesity, and specialist assessment for eating disorder(s).
•	 information on the different procedures, including potential weight loss & associated risks.
•	 regular post-operative assessment, including specialist dietetic and surgical follow-up
•	 management of comorbidities.
•	 psychological support before and after surgery.
•	 information on, or access to, plastic surgery (such as apronectomy) where appropriate.
•	 access to suitable equipment, including scales, theatre tables, Zimmer frames, commodes, 

hoists, bed frames, pressure-relieving mattresses and seating suitable for patients 
undergoing bariatric surgery, and staff trained to use them.

	1.2.6.10	 Surgery should be undertaken only after a comprehensive pre-operative assessment of any 
psychological or clinical factors that may affect adherence to postoperative care requirements, such 
as changes to diet.

	1.2.6.11	 Revisional surgery (if the original operation has failed) should be undertaken only in specialist 
centres by surgeons with extensive experience because of the high rate of complications and 
increased mortality.

	 1.	 Lakdawala M et al.  Asian Consensus Meeting on Metabolic Surgery. Recommendations for the use of Bariatric and 
Gastrointestinal Metabolic Surgery for Treatment of Obesity and Type II Diabetes Mellitus in the Asian Population.  
Obesity Surgery.  2010; 20: 929-36.
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Primary operations: ASA grade, gender and body mass index

ASA grade

ASA I ASA II ASA III ASA IV Unspecified
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<35.0 6 7 4 0 2

35.0-39.9 16 44 11 2 6

40.0-49.9 44 287 157 5 64

50.0-59.9 20 193 131 11 55

>59.9 5 49 72 5 26

Unspecified 1 17 12 1 39
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e

<35.0 80 79 2 0 10

35.0-39.9 206 356 45 0 51

40.0-49.9 302 1,458 388 7 251

50.0-59.9 106 703 358 5 167

>59.9 21 156 143 11 50

Unspecified 17 68 36 0 115

ASA grade

The American Society of Anesthesia (ASA) grade 1 is a physical status classification system, that has been shown to 
be a gross predictor of peri-operative outcome.  These graphs shows that, as might be expected, the general trend 
is that as the BMI increases so does the ASA grade (men: χ2 analysis ⇒p<0.001; women: χ2 analysis ⇒p<0.001), 
very likely corresponding to the increase in obesity-related comorbid disease that coincides with increasing BMI 
(see previous charts in this section).

Even amongst the female patient-population, who in general have lower BMIs and fewer obesity-related comorbid 
conditions than their male counterparts, the ASA grade still increases with BMI: nearly one-third of female patients 
with BMI>50 are reported as ASA III.

The data confirm that a large proportion of surgery (24.9%) is being carried out on a population with ASA grade 
III or ASA IV, generally considered high risk for elective surgery.

	 1.	 Saklad M.  Grading of patients for surgical procedures.  Anesthesiology.  1941; 2: 281-284.
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Primary operations for male patients:
ASA grade and body mass index (n=1,069)

  ASA I   ASA II   ASA III   ASA IV
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Primary operations for female patients:
ASA grade and body mass index (n=4,426)

  ASA I   ASA II   ASA III   ASA IV
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Primary operations: cardiovascular complications and operation

Cardiovascular complications

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on

Gastric band 1,877 3 251 0.2% (0.0-0.5%)

Roux-en-Y gastric bypass 3,140 27 459 0.9% (0.6-1.3%)

Sleeve gastrectomy 493 5 45 1.0% (0.4-2.5%)

Duodenal switch + sleeve 2 0 0 0.0% (0.0-77.6%)

Bilio-pancreatic diversion 0 0 1 NA

Gastric balloon 90 0 22 0.0% (0.0-3.3%)

Other 17 0 8 0.0% (0.0-16.2%)

Unspecified 2 0 41 0.0% (0.0-77.6%)

All 5,621 35 827 0.6% (0.4-0.9%)

Despite the fact that majority of patients presenting for bariatric surgery are considered high-risk from an ASA 
perspective, and that laparoscopic surgery on obese patients is technically demanding in itself, it is gratifying to 
see that post-operative cardiovascular complication rates are generally very low.

Post-operative outcomes

Cardiovascular complications

The response-options for the Cardiovascular complications question in the database are (see page 211):

•	 none.

•	 myocardial infarction (MI; n=2).

•	 stroke (n=0).

•	 dysrhythmia (n=23).

•	 pulmonary embolus (PE; n=4).

•	 deep-vein thrombosis (DVT; n=3).

•	 cardiac arrest (n=5).

In the following table all the positive response-options (anything other than None) have been grouped together 
to create the Yes response because each specific complication is so rarely reported.
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Primary operations: other complications and operation

Other complications

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on

Gastric band 1,863 19 249 1.0% (0.6-1.6%)

Roux-en-Y gastric bypass 3,073 88 465 2.8% (2.3-3.4%)

Sleeve gastrectomy 483 14 46 2.8% (1.6-4.8%)

Duodenal switch + sleeve 2 0 0 0.0% (0.0-77.6%)

Bilio-pancreatic diversion 0 0 1 NA

Gastric balloon 89 1 22 1.1% (0.1-6.9%)

Other 16 0 9 0.0% (0.0-17.1%)

Unspecified 2 0 41 0.0% (0.0-77.6%)

All 5,528 122 833 2.2% (1.8-2.6%)

For these high-risk patients, with challenging comorbid disease, undergoing a technically demanding procedure, it 
is, again, pleasing to see that the rates of post-operative complication classified as other are also generally very low.

Other complications

The response-options for the Other complications question in the database are (see page 211):

•	 none.

•	 fluid / electrolyte problems (n=19).

•	 acute cholecystitis / biliary colic (n=0).

•	 CBD stones / cholangitis (n=0).

•	 gastric distension (n=2).

•	 other abscess / infection / fever (n=21).

•	 acute renal failure (n=8).

•	 pneumonia / atelectasis (n=21).

•	 rhabdomyolysis (n=0).

•	 urinary tract infection (UTI; n=7).

•	 vomiting / poor intake (n=38).

•	 wound infection / breakdown (n=20).

•	 unanticipated transfer to ITU (n=13).
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Primary operations: post-operative mortality and operation

Post-operative mortality

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on

Gastric band 1,878 0 253 0.0% (0.0-0.2%)

Roux-en-Y gastric bypass 3,132 7 487 0.2% (0.1-0.5%)

Sleeve gastrectomy 493 0 50 0.0% (0.0-0.6%)

Duodenal switch + sleeve 2 0 0 0.0% (0.0-77.6%)

Bilio-pancreatic diversion 0 0 1 NA

Gastric balloon 88 0 24 0.0% (0.0-3.3%)

Other 17 0 8 0.0% (0.0-16.2%)

Unspecified 2 0 41 0.0% (0.0-77.6%)

All 5,612 7 864 0.1% (0.1-0.3%)

Mortality

There were only 7 deaths recorded in the entire registry.  This is a remarkable achievement, and reflects the safety 
of bariatric surgery.

The zero mortality recorded for gastric banding, the 0.22% mortality for gastric bypass and the zero mortality from 
sleeve gastrectomy compare favourably with the best published international data.  Other externally collected 
data from the United Kingdom (Hospital Episode Statistics data) found that the mortality from gastric bypass for 
2000-08 was 0.5% – a time before data collection in the NBSR had started.

In the United States, the LABS consortium 1 reported 0% mortality (0 / 1,198) for gastric banding, 0.2% (6 / 2,975) 
for laparoscopic gastric bypass and 2.3% (9 / 437) for open gastric bypass.  The United States Centers of Excellence 
program published 0.14% overall mortality in 57,918 patients 2.

	 1.	 Flum D et al.  Perioperative Safety in the Longitudinal Assessment of Bariatric Surgery.  The Longitudinal Assessment 
of Bariatric Surgery (LABS) Consortium.  New England Journal of Medicine. 2009; 361: 445-54.

	 2.	 Belle SH et al.  The Relationship of BMI with Demographic and Clinical Characteristics in the Longitudinal Assessment 
of Bariatric Surgery (LABS).  Surgery for Obesity and Related Diseases.  2008; 4(4): 474–480.



The National Bariatric Surgery Registry
First Registry Report to March 2010

91

D
atabase overview

Primary operations: post-operative length-of-stay for each of the operation groups
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Primary operations: Post-operative stay (n=5,439)
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Post-operative stay

As expected, nearly all gastric band patients stay 1 day or less in hospital.  Despite being a major procedure 
for patients with severe obesity-related disease, 80% or more of bypass patients are discharged by day 3.  This 
remarkably short in-hospital stay is almost certainly due to the surgery being performed via a laparoscopic 
approach and surgeons being sufficiently confident in their operative technique.
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Follow-up data

Rationale

Throughout the bariatric surgery literature there are no more than a handful of reports on patients followed for 
more than 10 years after surgery on an intention-to-treat basis.  The reasons for this are varied and include the 
time and expense needed to capture the data, and the ever-increasing challenge of keeping track of patients 
over the long term in a busy unit that is operating on several hundred patients a year.  For instance, the resources 
needed to see gastric band patients in a timely fashion in the surgical clinic and adjust their bands appropriately 
inevitably means that there is often little opportunity (even though there may be the will) to keep on following 
the patients well after 2 or 3 years.  Follow-up data over 5-10 years after surgery, however, would be very useful 
to the NHS, facilitating an assessment of procedures on an intention-to-treat basis.

To compound the problem, healthcare funding bodies typically commission the episode of surgery with very 
limited follow-up; for example, one post-operative clinic visit at 6 weeks following a gastric bypass, and 4 follow-
ups or follow-up to 6 months post-surgery, whichever comes sooner, following gastric banding.  Self-evidently 
this does not encourage continuity of long-term care, as general practitioners or secondary care physicians are 
not usually funded to see the patients thereafter.  Although band adjustment is a skill that is easily learnt, the 
process of devolved care only works when the GP is funded to do the follow-up, as in Australia, for example, where 
outstanding results are obtained.

Even with other bariatric operations such as gastric bypass, where there is no band to adjust, obtaining follow-
up data is just as problematic.  With patients treated for cancer data on survival are recorded in the background 
without clinicians necessarily being aware; there is no similar mechanism in the NHS for recording progression 
of weight loss and remission of obesity-related disease.  This makes the NBSR an unique tool for collecting vital 
public health indices for the NHS, and it is an example of data collection initiated by professional bodies without 
public funding.  There is a long way to go before mechanisms to report weight loss outcomes become embedded 
as deeply into the NHS infrastructure as those for cancer patients.

Bariatric surgery seems to have a powerful preventive effect as far as cancer is concerned, so there is a notable 
contrast between the extent of the infrastructure that supports surgery to treat obesity-related cancer and that 
of the surgery that might prevent it 1.  To take the analogy further, there is no example of funded follow-up after 
bariatric surgery that extends to anything like 5 years, which is the minimum timescale usually used to report 
survival rates after cancer treatments.  Over time, analyses of the data in the NBSR will show whether or not the 
enthusiasts will be able maintain the momentum behind the registry and continue to enter follow-up data on 
weight and comorbidity for their patients beyond the 2-year data we have been able to present in this report.

International bodies suggest that surgeons should strive to be aware of the outcome of 75% of their patients on 
an annual basis for 5 years.  Thus the US Centers of Excellence programme mandates this standard as one of its 
criteria for recognition 2.  The International Federation of Surgery for Obesity and Metabolic Disorders (IFSO) has 
published similar guidelines, which units must adhere to in order to meet IFSO’s standards for excellence 3.  In this 
first NBSR report we have not presented follow-up analyses for individual units, but this is something that could 
be addressed in future reports.

	 1. 	 Sjöström L. Effects of bariatric surgery on cancer incidence in obese patients in Sweden (Swedish Obese Subjects 
Study): a prospective, controlled intervention trial.  Lancet Oncology.  2009; 10: 653-662.

	 2.	 www.surgicalreview.org

	 3.	 Melissas J.  IFSO Guidelines for Safety, Quality, and Excellence in Bariatric Surgery.  Obesity Surgery.  2008; 18(5): 497-
500.
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There are essentially 20 core questions in the follow-up section of the NBSR, the answers to some of which are 
qualified by answers to subsequent (conditional) questions (see pages 212-213).  The core questions are:

	 1.	 Patient’s weight.

	 2.	 Patient re-admitted within 30 days of the index operation.

	 3.	 Patient re-operated within 30 days of the index operation.

	 4.	 Patient known to have died since discharge or in follow-up.

	 5.	 How was the patient followed up.

	 6.	 Who did the follow-up.

	 7.	 Vitamins / minerals: patient taking appropriate supplements.

	 8.	 Blood tests: patient having regular appropriate monitoring.

	 9.	 Clinical evidence of malnutrition.

	 10.	 Type 2 diabetes.

	 11.	 Hypertension.

	 12.	 Dyslipidaemia.

	 13.	 Sleep apnoea

	 14.	 Asthma.

	 15.	 Functional status.

	 16.	 Back or leg pain from arthritis.

	 17.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia (GORD).

	 18.	 Polycystic ovarian syndrome (female patients only).

	 19.	 Menstrual cyle (female patients only).

	 20.	 Abdominal apron.

As the following chart shows, the vast majority of follow-up entries have no more than 2 missing data-items.  It 
is extremely encouraging that over 60% of follow-up entries have complete data entry, indicating a high degree 
of commitment.  Future reports should be able to tease out differences in the ways that follow-up is carried out 
between different providers.

Completeness of the recorded follow-up entries (n=11,566 follow-up entries)
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Follow-up data for operations performed in the
financial years ending 2009 & 2010 (n=11,566 follow-up entries)
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Follow-up data with one field missing: Missing fields (n=1,612)
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Menstrual cycle 859

GORD 198

Functional status 180

Abdominal apron 132

Weight 100

Polycystic ovarian syndrome 53

Dyslipidaemia 24

How followed up 15

Arthritis 14

Blood tests 8

Who did the follow-up 5

Sleep apnoea 5

Vitamins / minerals 4

Re-operation within 30 days 4

Evidence of malnutrition 4

Re-admission within 30 days 2

Type 2 diabetes 2

Hypertension 1

Asthma 1

Percentage of follow-up entries with 1 missing field

0% 10% 20% 30% 40% 50% 60%

It is clear from the chart below that the acquisition of follow-up data is not regularised across the United Kingdom.  
There are several peaks in the distribution: at 40-49 days after the procedure, circa 6 months post-surgery, and then 
around the first anniversary of the operation.  Otherwise, there appears to be a slowly diminishing percentage of 
total follow-up data the more distant from the timing of the patient’s surgery.
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Source of follow-up data: person recorded as performing follow-up; counts of follow-up entries

Funding

Publicly 
funded

Privately 
funded Unspecified All

W
ho

 d
id

 th
e

fo
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w
-u

p

Bariatric surgeon 3,723 1,957 7 5,687

Bariatric physician 36 11 0 47

Specialist nurse / dietician 2,359 2,622 7 4,988

Other 68 30 0 98

Unspecified 457 289 0 746

All 6,643 4,909 14 11,566

Who performed the patient’s follow-up (n=10,806 follow-up entries)

  Publicly funded   Privately funded
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Who performed the follow-up

The only mechanism within the National Health Service to record weight loss after bariatric surgery globally is via 
this registry; therefore it is not surprising that most of the follow-up entries were performed in the surgical clinic.  
As yet there is no evidence in the registry of any models-of-care involving secondary - or primary-care physicians 
carrying out follow-up for these patients, and arranging for the relevant data to be entered onto the system.
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Selected primary operations: Post-operative excess weight loss

Gastric banding   Male   Female

Roux-en-Y gastric bypass   Male   Female
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Excess weight loss

When considering these data, which contrast percentage excess weight loss (%EWL) after gastric band and gastric 
bypass operations, it is important to consider the following:

	 1.	 They may not be indicative of %EWL finally reached or maintained (e.g., after 5 years).

	 2.	 It is often held that weight loss after gastric banding may continue for as long as 3 years.

	 3.	 Successful weight loss after gastric banding may be more dependent on lifestyle support than 
after gastric bypass.

	 4.	 Change in diet or lifestyle may be less readily adopted by men than by women.

	 5.	 It is now understood that gastric bypass, unlike gastric banding, induces a hormonally-
mediated appetite-suppressant effect that may:

	 a.	 explain its apparently greater early effectiveness at inducing weight loss.

	 b.	 explain its efficacy at early and partly weight-independent effectiveness at inducing 
remission of the Metabolic Syndrome.

	 c.	 conversely explain why remission of the Metabolic Syndrome after gastric banding 
depends purely on the weight-loss actually achieved.

	 6.	 Finally that the well-being of men and women arises not from weight loss alone. The latter is 
only an easy proxy for the more relevant but more testing parameters of:

	 a.	 resolution of co-morbidity.

	 b.	 improvement in quality of life (QoL).

In other words, the real comparisons should be the relationships between QoL (and its improvement) and co-
morbidity improvement. There are no internationally accepted measures for this ratio (see also page 78).

In the first 2 years after surgery, excess weight loss was recorded as being greater following gastric bypass surgery 
than after gastric banding procedures.

The following charts also shows that women lose more weight than men on average.  Women continued to lose 
weight in the period 1-2 years after gastric banding, whereas men’s excess weight loss stabilised at around 40-45% 
in the same period.  These data are comparable to the published international literature.
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Excess weight loss after primary gastric banding surgery

Gender

Male Female

% EWL i 95% CI ii Count % EWL 95% CI Count

Fo
llo

w
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p 
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od

2 months 20.3 0.008 111 19.4 0.002 731

6 months 30.1 0.018 92 32.3 0.005 675

1 year 40.9 0.027 55 43.5 0.009 512

1.5 years 45.8 0.038 24 53.9 0.016 239

2 years 41.7 0.037 6 59.7 0.030 119

	 i	 Excess weight loss

	 ii	 Confidence interval

Primary gastric banding: Post-operative excess weight loss and BMI

Male   <50.0 kg m-2   ≥50.0 kg m-2

Female   <50.0 kg m-2   ≥50.0 kg m-2
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Counts of patients under analysis at each time interval
Male <50.0 kg m-2 85 73 48 22 6
Male ≥50.0 kg m-2 26 19 7 2 0

Female <50.0 kg m-2 604 564 433 199 102
Female ≥50.0 kg m-2 127 111 79 40 17
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Excess weight loss after primary Roux-en-Y gastric bypass surgery

Gender

Male Female

% EWL 95% CI Count % EWL 95% CI Count

Fo
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p 
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od

2 months 31.3 0.002 378 29.2 0.001 1,426

6 months 54.8 0.006 274 55.7 0.004 1,073

1 year 62.3 0.009 178 69.1 0.005 707

1.5 years 62.2 0.025 47 72.0 0.016 171

2 years 65.1 0.014 18 72.8 0.027 81

	 i	 Excess weight loss

	 ii	 Confidence interval

Primary Roux-en-Y gastric bypass: Post-operative excess weight loss & BMI

Male   <50.0 kg m-2   ≥50.0 kg m-2

Female   <50.0 kg m-2   ≥50.0 kg m-2
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Counts of patients under analysis at each time interval
Male <50.0 kg m-2 183 133 89 16 7
Male ≥50.0 kg m-2 195 141 89 31 11

Female <50.0 kg m-2 801 594 392 89 38
Female ≥50.0 kg m-2 625 479 315 82 43
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Primary operations: comorbid conditions pre-operatively and 12 months after surgery 
i

Comorbidity

Ty
pe

 2
 d
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ee
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s ii

So
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A
ll 
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s

Pr
e-
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ta

No 4,333 3,899 4,789 4,933 1,629

Yes 1,640 2,115 1,068 975 3,634

Unspecified 510 469 626 575 1,220

Rate 27.5% 35.2% 18.2% 16.5% 69.0%
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tie
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ith

 fo
llo

w
up

 d
at

a

Pr
e-
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ta

No 1,036 968 1,167 1,208 384

Yes 379 448 236 206 926

Unspecified 6 4 10 5 42

Rate 26.8% 31.6% 16.8% 14.6% 70.7%

12
-m

on
th

 i 

fo
llo

w
-u

p 
da

ta No 1,233 1,130 1,297 1,332 862

Yes 188 290 116 87 490

Unspecified 0 0 0 0 0

Rate 13.2% 20.4% 8.2% 6.1% 36.2%

Significance iii (χ2 probability) <0.001 <0.001 <0.001 <0.001 <0.001

	 i.	 The data used to determine the incidence of the risk factor fall in the defined time-period 365 ± 91 days.  The follow-
up entry used in the analysis is that row of data that is nearest in time to the 365-day point.

	 ii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iii.	 Comparing the pre-operative incidence to the 12-month follow-up incidence in the patients with follow-up data.

Comorbid disease after surgery

This is an overview of the main findings in follow-up.  Strikingly, 7 out of every 10 patients had limited functional 
ability prior to surgery - that is, they were unable to climb 3 flights of stairs without resting.  In addition, a third of 
patients initially had high blood pressure, over a quarter of patients had diabetes, nearly 1 in 5 had high blood 
lipid levels, and 1 in 6 experienced sleep apnoea.  At one year after their operation, the improvement in each of 
these was dramatic and was highly statistically significant.  It is very likely that huge economic benefit can result 
as the patients come off their treatment.

For the full list of comorbidities and their resolution after each of the most commonly performed procedures 
see pages 124 (gastric banding section), 168 (Roux-en-Y gastric bypass section) and 190 (sleeve gastrectomy 
section).
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Primary operations: Comorbid conditions before and after surgery

  Pre-operative data; all patients   Pre-operative data; patients with follow-up

  Data from follow-up
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and BMI

  <40.0 kg m-2 (n=82)   40.0-49.9 kg m-2 (n=518)

  50.0-59.9 kg m
-2

 (n=373)   >59.9 kg m-2 (n=92)
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Improvement in diabetes

These data on changes in the rates of the clinical indication of diabetes post-bariatric surgery are the first published 
registry data from the United Kingdom on this subject.  For the cohort of patients with a diagnosis of diabetes 
prior to surgery, there is a progressive and substantial increase over time in the number of patients reported as 
having No indication of type 2 diabetes in follow-up.  This represents profound potential cost savings to the National 
Health Service, when bariatric surgery is under consideration for obese diabetic patients.

In the initial dataset, the question called Type 2 diabetes records the patient’s status as one of the following:

•	 no indication of type 2 diabetes,

•	 impaired blood sugar / impaired glucose tolerance,

•	 oral hypoglycaemics,

•	 insulin treatment.

All the following charts on changes in the report rates of clinical indications of diabetes after surgery utilise the 
data for the group of patients who had a clinical indication of diabetes prior to surgery (anything other than No 
indication of type 2 diabetes).  The charts shows that for these patients, lower starting BMIs are associated with a 
slower and reduced reversion to lack of any clinical indication of diabetes (statistical comparisons between the 
various curves: <40.0 kg m-2 versus >59.9 kg m-2: p=0.024; no other comparisons attain significance.  Log rank, 
Mantel Cox).

These results suggest favourable comparison with recently-published results from an international study 1, which 
demonstrated that the time taken to recover the costs of surgery after a laparoscopic, bariatric procedure by 
considering just the reduction in the consumption of medications used to control diabetes was only 26 months.

	 1.	 Klein S et al.  Economic Impact of the Clinical Benefits of Bariatric Surgery in Diabetes Patients With BMI ≥35 kg m-2.  
Obesity.  2010
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Changes in rates of recorded diabetes indications and type of diabetes

  Impairment: glycaemia or glucose tolerance (n=176)

  Oral hypoglycaemics (n=640)   Insulin treatment (n=267)
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This chart tracks the change in diabetic status recorded in follow-up, split into three cohorts:

•	 impaired glycaemia / impaired glucose tolerance at presentation.

•	 oral hypoglycaemics at presentation.

•	 insulin treatment at presentation.

It confirms that over a two-year period post-surgery, those who presented on insulin tend to revert to a state 
of No indication of diabetes less frequently than other patients with diabetes (Impairment versus Oral: p=0.507; 
Impairment versus Insulin: p<0.001; Oral versus Insulin: p<0.001); these are the first national registry data to 
demonstrate such a finding.

Patients on insulin generally have more advanced diabetes and have had the condition for longer, which may 
explain the slower reversion rate.
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and duration of diabetes

  <4 years (n=390)   4-7 years (n=290)

  >7 years (n=294)
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The chart below shows that the longer patients have had diabetes the less likely they are to be reported as having 
no indication of diabetes post-surgery (statistical comparisons between the various curves: <4 versus 4-7: p=0.051; 
<4 versus >7: p<0.001; 4-7 versus >7: p=0.005.  Log rank, Mantel Cox):

While this finding is consistent with the published literature from case series, these are possibly the first national 
registry data to confirm this observation anywhere in the world.
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Type of operation performed

Type of surgery
Pr
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y
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Re
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y
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an
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2nd

 st
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U
ns
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A
ll

O
pe
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on

Gastric band 2,131 0 0 0 1 2,132

Roux-en-Y gastric bypass 3,626 33 136 22 0 3,817

Sleeve gastrectomy 543 5 25 14 1 588

Duodenal switch 0 0 0 9 0 9

Duodenal switch + sleeve 2 0 2 0 0 4

Bilio-pancreatic diversion 1 0 0 0 0 1

Revisional gastric band 0 54 83 2 0 139

Gastric balloon 112 8 5 63 0 188

Other 24 24 37 12 0 98

Unspecified 43 1 0 0 25 69

All 6,483 125 288 122 27 7,045
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Operations performed (n=6,976)

O
pe

ra
tio

n

Roux-en-Y gastric bypass 54.7%

Gastric band 30.6%

Sleeve gastrectomy 8.4%

Gastric balloon 2.7%

Revisional gastric band 2.0%

Other 1.4%

Duodenal switch 0.1%

Duodenal switch + sleeve 0.1%

Bilio-pancreatic diversion 0.0%

Gastric banding

Number of entries in the context of the database

In a gastric banding procedure a synthetic ring is placed around the extreme upper 
portion of the stomach.  The band restricts intake capacity for solid food.  A balloon on 
the inside surface of the band can be inflated or deflated by injecting liquid through the 
skin into a chamber placed under the skin that connects to the balloon via port tubing.  
This is a simple ambulatory procedure and is used to adjust restriction and thereby 
produce gentle weight loss.  The following section details the data for this procedure 
that have been entered in the NBSR.
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Primary gastric banding: age and gender distributions

Gender

Male Female Unspecified All

A
ge

 a
t o
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 / 
ye
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s

<30 18 205 0 223

30-34 23 176 0 199

35-39 36 295 0 331

40-44 43 316 0 359

45-49 58 316 0 374

50-54 47 229 0 276

55-59 37 172 0 209

60-64 17 97 0 114

>64 14 30 0 44

Unspecified 1 1 0 2

All 294 1,837 0 2,131
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Primary operations: Age and gender distributions (n=6,440)

  Gastric banding   Other operations
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Patient profiles

Age and gender

The average age for a female patient undergoing a primary gastric banding procedure was 43.3 years (n=1,836; 
SE=0.25 years), and for a male patient 46.4 years (n=293; SE=0.63 years).
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Gastric banding procedures: source of funding according to initial BMI and gender

Gender and funding

Male Female

Funding 
known

Funding 
unspecified

Publicly 
funded rate

Funding 
known

Funding 
unspecified

Publicly 
funded rate
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e 
&
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G
as
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<35.0 7 0 0.0% 123 1 3.3%

35.0-39.9 41 0 28.6% 441 0 13.6%

40.0-44.9 76 0 48.7% 486 1 36.0%

45.0-49.9 85 0 61.2% 394 0 54.1%

50.0-54.9 34 0 70.6% 187 0 74.3%

>54.9 29 0 75.9% 117 1 70.9%

Unspecified 22 0 90.9% 84 2 91.7%
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<35.0 0 0 NA 16 0 75.0%

35.0-39.9 0 0 NA 14 0 71.4%

40.0-44.9 0 0 NA 13 0 76.9%

45.0-49.9 3 0 66.7% 4 0 75.0%

50.0-54.9 0 0 NA 2 0 100.0%

>54.9 1 0 100.0% 2 0 100.0%

Unspecified 1 8 80.0% 26 49 92.3%
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Gastric banding: Source of funding, initial body mass index and gender 
(n=2,126)

  Male   Female
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Source of funding

As previously noted, patients having a gastric band procedure tended to self-fund, especially in the lower BMI 
range.  In contrast, although revisional band surgery is performed much less frequently, as recorded so far in the 
registry, a much greater proportion of these procedures were publicly funded.
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Gastric banding procedures: ASA grade and initial body mass index

ASA grade

ASA I ASA II ASA III ASA IV Unspecified
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<35.0 72 53 1 0 5

35.0-39.9 170 268 14 0 30

40.0-49.9 164 660 106 3 109

50.0-59.9 31 187 58 0 37

>59.9 6 24 18 0 7

Unspecified 13 31 16 0 48

Re
vi
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on
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c 
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nd

<35.0 7 5 0 0 4

35.0-39.9 6 7 0 0 1

40.0-49.9 1 14 2 0 3

50.0-59.9 0 2 0 0 0

>59.9 0 1 1 0 1

Unspecified 2 1 1 0 80
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Primary gastric banding: ASA grade and initial body mass index (n=1,835)

  ASA I   ASA II   ASA III   ASA IV
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Comorbid conditions at presentation

ASA grade

The ASA grade of gastric banding patients was predominantly recorded as either ASA I or ASA II; in contrast, 
the patients recorded in the NBSR as undergoing either gastric bypass or a sleeve gastrectomy generally had a 
higher ASA grade.  When comparing rates of mortality or post-operative complications across the different kinds 
of bariatric operations it is important risk stratify the data, so as to make more reasonable comparisons.  Using a 
pre-operative assessment systems such as the ASA grade means that the patients can be sub-divided into groups 
that have a similar pre-operative risk of an adverse event, which then allows comparisons of outcome rates to 
be made on a reasonable basis, genuinely comparing like for like.
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Primary gastric banding: operations where all comorbidity questions are completed: number of comorbid 
conditions

Gender

Male Female

Count Percentage Count Percentage

N
um

be
r o

f c
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or
bi

di
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es
 i

0 15 7.9% 169 12.8%

1 27 14.2% 267 20.2%

2 38 20.0% 329 24.8%

3 37 19.5% 244 18.4%

4 31 16.3% 140 10.6%

5 24 12.6% 91 6.9%

6 9 4.7% 57 4.3%

7 5 2.6% 19 1.4%

8 3 1.6% 6 0.5%

9 1 0.5% 2 0.2%

10 0 0.0% 0 0.0%

11 0 0.0% 0 0.0%

All 190 1,324

	 i.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.  
Therefore, the theoretical maximum number of missing comorbidity data-items for male patients is 11, whereas the 
maximum number of missing data-items for female patients is 12.
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Number of comorbid conditions

These data confirm that patients choosing to undergo a gastric banding operation have significantly fewer 
comorbid conditions than the rest of the patients in the registry.  This is consistent with female patients choosing 
to have surgery at an earlier stage in their disease process, before they have developed more serious and extensive 
comorbidities.
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Primary operations with complete comorbidity data:
Number of comorbidities and gender

Gastric banding   Female patients   Male patients

All other procedures   Female patients   Male patients
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Primary gastric banding operations with complete comorbidity data:
Average number of comorbidities (with 95% confidence interval) and BMI
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Operation

Si
gn

ifi
ca

nc
e 

i

Gastric banding Other procedures

N
o

Ye
s

U
ns

pe
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fie
d

Ra
te

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

Co
m

or
bi

di
ti

es
 ii

Type 2 diabetes 1,693 315 123 15.7% 2,636 1,324 349 33.4% <0.001

Hypertension 1,480 540 111 26.7% 2,415 1,573 321 39.4% <0.001

Dyslipidaemia 1,693 269 169 13.7% 3,091 798 420 20.5% <0.001

Atherosclerosis 1,883 67 181 3.4% 3,580 242 487 6.3% <0.001

Sleep apnoea 1,815 167 149 8.4% 3,116 806 387 20.6% <0.001

Asthma 1,697 299 135 15.0% 3,109 808 392 20.6% <0.001

Functional status iii 721 1,068 342 59.7% 907 2,562 840 73.9% <0.001

Arthritis 968 1,006 157 51.0% 1,739 2,161 409 55.4% 0.001

GORD iv 1,303 576 252 30.7% 2,565 1,177 567 31.5% 0.562

Liver disease 1,888 35 208 1.8% 3,576 214 519 5.6% <0.001

Depression 1,515 415 201 21.5% 2,777 1,022 510 26.9% <0.001

PCOS v 1,536 127 174 7.6% 2,628 263 429 9.1% 0.101

	 i.	 χ2 probability; comparing the incidence amongst the gastric banding patients with the patients undergoing other 
primary procedures.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.
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Comorbidity rates

Patients having a gastric banding procedure had fewer of each of the recorded obesity-related conditions, except 
for reflux disease and polycystic ovarian syndrome, compared to patients undergoing other procedures recorded 
in the NBSR.

Despite this, patients having a gastric banding procedure still have a considerable burden of disease.  For instance, 
60% were unable to climb 3 flights of stairs without resting and half had some form of limiting arthritis.
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Primary gastric banding operations: Rates of the various 
comorbid conditions recorded in the database

  Gastric banding   Other operations
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Primary operations: Distributions of the various comorbid conditions for patients undergoing gastric 
banding versus all other patients according to initial body mass index

  Gastric bands   Other operations
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Rates of comorbid conditions, gender and body mass index

These graphs show the prevalence of each comorbidity grouped by BMI.  As expected, the general picture is one 
where the burden of comorbid disease increases with increasing BMI.

The prevalence of asthma in the patients in this registry is very interesting as it is not generally recognised that 
this is a condition associated with obesity, nor that it can be improved by bariatric surgery .
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Primary operations: Distributions of the various comorbid conditions for patients undergoing gastric 
banding versus all other patients according to initial body mass index

  Gastric bands   Other operations
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These data serve to demonstrate that the relationships between BMI and coexisting comorbid disease are not 
as simple and predictable as one might expect.
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Gastric banding procedures: the use of gastro-gastric tunnelling sutures

Gastro-gastric tunnelling sutures

No Yes Unspecified Rate (95% CI)

O
pe

ra
ti

on Gastric band 100 1,831 201 94.8% (93.7-95.7%)

Revisional gastric band 3 56 80 94.9% (84.9-98.7%)

All 103 1,887 281 94.8% (93.7-95.7%)

Gastric banding procedures: dissection

Dissection

Pars flaccida Peri-gastric Unspecified Pars flaccida
rate (95% CI)

O
pe

ra
ti

on Gastric band 1,945 21 166 98.9% (98.3-99.3%)

Revisional gastric band 57 1 81 98.3% (89.5-99.9%)

All 2,002 22 247 98.9% (98.3-99.3%)
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Technical aspects of gastric banding

Gastro-gastric tunnelling sutures

There are no data on the technique of gastric banding on the scale of a national registry, and these data from 
the NBSR may inform the discussion for benchmarking or standardizing procedures.

Despite controversy about this technique, almost 95% of gastric band operations used sutures to fix the band in 
front of the stomach.  The intention of this suturing is to prevent slippage of the band lower down the stomach.

Dissection

There appears to be near universal agreement that the dissection around the lesser curve of the stomach for 
band placement should go through the window of the lesser omentum (so called pars flaccida approach), rather 
than a dissection immediately adjacent to the wall of the lesser curve of the stomach (the peri-gastric approach).  
This approach is recommended to reduce the risk of band erosion into the stomach.
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Gender

Male Female All

Count Proportion Count Proportion Count Proportion

G
as

tr
ic

 b
an

d 
us

ed
 i

Allergan AP large 102 38.9% 372 22.1% 474 24.3%

Allergan AP small 22 8.4% 535 31.7% 557 28.6%

AMI 14 5.3% 101 6.0% 115 5.9%

BioEnterics LAP-BAND 0 0.0% 1 0.1% 1 0.1%

Bioring (Cousin) 6 2.3% 43 2.5% 49 2.5%

MID 8 3.1% 35 2.1% 43 2.2%

SAGB (Quickclose) 12 4.6% 65 3.9% 77 4.0%

SAGB (Velocity) 93 35.5% 520 30.8% 613 31.5%

Other 5 1.9% 15 0.9% 20 1.0%

Unspecified 32 150 182

All 294 1,837 2,131

	 i.	 This analysis is not intended to be representative of market share as the registry is not currently capturing 100% 
procedures performed in the United Kingdom.

120

Gastric banding: Gastric band used and gender (n=1,949)

  Male   Female
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Type of band used

There are a variety of bands available to use.  As there are no data in the literature to suggest that weight-loss is 
any better with one brand of gastric band over another; there is no question in the NBSR to collect data on the 
reasons for the selection of a brand of gastric band for an individual patient.
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Primary gastric banding: ASA grade and initial body mass index (n=1,847)

Male   <40.0 kg m-2   40.0-49.9 kg m-2   50.0-59.9 kg m-2   >59.9 kg m-2

Female   <40.0 kg m-2   40.0-49.9 kg m-2   50.0-59.9 kg m-2   >59.9 kg m-2
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All gastric banding procedures: additional procedures

Operation

Gastric band Revisional gastric band

Count Percentage Count Percentage

A
dd

it
io

na
l p

ro
ce

du
re

s 
i No additional procedures 1,858 96.3% 99 92.5%

Cholecystectomy 12 0.6% 0 0.0%

Hernia repair 45 2.3% 3 2.8%

Apronectomy 0 0.0% 0 0.0%

Other 16 0.8% 5 4.7%

Unspecified 203 32

Number of operations 2,132 139

	 i.	 More than one additional procedure may be recorded for each operation recorded in the NBSR, so the total number 
of additional procedures may exceed the number of operations performed.
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Additional procedures

It is interesting to note that hiatus hernia repair was performed in only 2.3% of patients at the time of their gastric 
banding procedure, despite the 30.7% prevalence of reflux symptoms in this group of patients.  Further reports 
will be able to examine any trends in the repair of hiatal defects.
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All gastric banding procedures: 30-day operative complications including re-operations

Operation

Gastric band Revisional gastric band

Count Rate Count Rate

N
um

be
r o

f 
Co

m
pl

ic
at

io
ns 0 2,113 99.1% 136 97.8%

1 18 0.8% 3 2.2%

2 1 0.1% 0 0.0%

3 0 0.0% 0 0.0%

All gastric banding procedures: specified operative complications within 30 days

Operation

Gastric band Revisional gastric band

N
on

e 
re

co
rd

ed

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

N
on

e 
re

co
rd

ed

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

Co
m

pl
ic

at
io

ns

Any complication 2,113 17 2 0.80% 136 3 0 2.2%

Slippage 2,129 1 2 0.05% 139 0 0 0.0%

Perforation 2,129 1 2 0.05% 138 1 0 0.7%

Infection 2,129 1 2 0.09% 137 2 0 1.4%

Bleeding 2,128 2 2 0.09% 139 0 0 0.0%

Other 2,117 13 2 0.61% 139 0 0 0.0%

All gastric banding procedures: type of re-operation within 30 days

Operation

Gastric band Revisional gastric band

N
o
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N
o
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Any re-operation 2,113 6 13 0.28% 136 2 1 1.5%

Band slippage 2,116 3 13 0.14% 138 0 1 0.0%

Band removed 2,118 1 13 0.05% 136 2 1 1.5%

Attention to port / tubing 2,117 2 13 0.09% 138 0 1 0.0%
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Post-procedure outcomes

30-day complications

On an intention-to-treat basis, gastric banding appears to be a very safe technique.  However, the apparent 
surgical complication rate of 0.9% is so low as to suggest significantly under-reporting, possibly due to a structural 
problem with the database or procedural issues related to data collection.
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Primary gastric bands: comorbid conditions pre-operatively and 12 months after surgery 
i

Comorbidity ii

Ty
pe

 2
 d

ia
be

te
s

H
yp

er
te

ns
io

n

D
ys

lip
id

ae
m

ia

Sl
ee

p 
ap

no
ea

Fu
nc

tio
na

l s
ta

tu
s iii

A
rt

hr
iti

s

G
O

RD
 iv

PC
O

S 
v

So
ur

ce
 o

f d
at

a

A
ll 

pa
tie

nt
s

Pr
e-

op
er

at
iv

e 
da

ta

No 1,693 1,480 1,693 1,815 721 968 1,303 1,536

Yes 315 540 269 167 1,068 1,006 576 127

Unspecified 123 111 169 149 342 157 252 174

Rate 15.7% 26.7% 13.7% 8.4% 59.7% 51.0% 30.7% 7.6%

Pa
tie

nt
s 

w
ith

 fo
llo

w
-u

p 
da

ta

Pr
e-

op
er

at
iv

e 
da

ta

No 429 372 419 469 171 226 337 392

Yes 74 132 79 32 310 265 132 33

Unspecified 2 1 4 2 11 4 14 9

Rate 14.7% 26.2% 15.9% 6.4% 64.4% 54.0% 28.1% 7.8%

12
-m

on
th

 i 

fo
llo

w
-u

p 
da

ta No 449 400 446 483 262 256 370 405

Yes 56 105 56 20 230 239 113 29

Unspecified 0 0 0 0 0 0 0 0

Rate 11.1% 20.8% 11.2% 4.0% 46.7% 48.3% 23.4% 6.7%

Significance vi (χ2 probability) 0.105 0.051 0.037 0.114 <0.001 0.085 0.109 0.651

	 i.	 The data used to determine the incidence of the risk factor fall in the defined time-period 365 ± 91 days.  The follow-
up entry used in the analysis is that row of data that is nearest in time to the 365-day point.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovarian syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting. 

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.

	 vi.	 Comparing the pre-operative incidence to the 12-month follow-up incidence in the patients with follow-up data.
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Comorbid disease after surgery

There is a reduction in the rate of each comorbidity 12 months after gastric banding.  Two comorbid conditions 
show a statistically significant improvement in the same period: dyslipidaemia (p=0.037) and functional status 
(p<0.001).

For the patients with follow-up data dated at 12 months after their procedure, 15.9% have dyslipidaemia initially, 
reducing to a rate of 11.2% one year later.  As far as functional status is concerned, the reported rate falls from 
64.4% of patients unable to climb 3 flights of stairs to only 46.7% at 12 months after surgery.  This is an important 
measure as many of these patients who attain increased mobility will be able to have to fuller lives, including 
returning to work, exercise, reducing the fiscal burden on the healthcare and welfare sectors, and contributing 
to the public purse by becoming tax-payers.

Although the data show improvements for all the other named conditions as well, these results should be 
interpreted with some caution as this sub-population was relatively fit prior to surgery and there is some 
uncertainty around the reported rates (note that the 95% confidence intervals substantially overlap).  As the 
NBSR accumulates data on more operations and more follow-up data, the confidence in the observed rates of 
disease both before and after surgery will increase, which should allow us to make more definite statements 
about the changes in patients’ comorbid conditions over time.
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Primary gastric banding procedures:
Comorbid conditions before and after surgery

  Pre-operative data; all patients   Pre-operative data; patients with follow-up

  Data from follow-up
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and BMI

Gastric banding 
procedures

  <40.0 kg m-2 (n=34)   40.0-49.9 kg m-2 (n=93)

  50.0-59.9 kg m-2 (n=36)   >59.9 kg m-2 (n=5)

All other 
procedures

  <40.0 kg m-2 (n=51)   40.0-49.9 kg m-2 (n=432)

  50.0-59.9 kg m-2 (n=346)   >59.9 kg m-2 (n=88)
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Improvement in diabetes

This graph shows the proportion of patients returning to a state of No indication of diabetes with gastric banding 
compared to all other operations, segmented according to BMI.

The data seem to show that the rate of change after gastric banding is lower than that for the other operations 
(principally gastric bypass and sleeve gastrectomy).  However, the results must be interpreted with caution 
because the population groups were different in a number of ways, and it is possible that factors other than the 
BMI might have influenced the rate of change (such as different distributions in the duration of diabetes, although 
the data in the NBSR show that gastric banding patients have a non-significantly shorter duration of diabetes 
and should therefore have had greater rates of remission; perhaps their reduced weight loss is the explanation 
for the lower rate of the fall in clinical indications of diabetes).
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and duration of diabetes

Gastric banding   <4 years (n=70)   4-7 years (n=47)   >7 years (n=41)

Other operations   <4 years (n=325)   4-7 years (n=248)   >7 years (n=262)
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Even with the caveats noted previously, it is clear that the duration of diabetes has an effect on the reported rate 
of clinical indications of diabetes.  This reinforces the argument for early intervention for obese patients with or 
at risk of diabetes.

In this analysis there are relatively few patients, but, as might be expected, those with a shorter duration of diabetes 
were more likely to revert to a state of No indication of diabetes.  Looking in a little more detail at the curves for 
the gastric banding patients, further analysis shows that the curve for patients who have had diabetes for <4 
years is significantly different to that for patients whose diabetes spanned >7 years (p=0.004); comparing the 
curves for <4 years and 4-7 years duration also reveals a significant difference (p=0.043); whereas, the differences 
between the curves for diabetes of 4-7 and >7 years duration did not attain statistical significance (p=0.443).
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and type of diabetes

Gastric banding   Impairment (n=41)   Oral (n=93)   Insulin (n=39)

Other operations   Impairment (n=140)   Oral (n=559)   Insulin (n=231)
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This graph show the patients returning to a state of No indication of diabetes according to the type of diabetes.  
The only statistically significance difference detected when comparing the curves for the gastric banding patients 
is between the patients whose diabetes was originally treated with oral medication versus patients treated with 
insulin (p=0.011).

These are the first results from the NBSR, and it will be interesting to see how the picture evolves over the coming 
years as the database accumulates more data.
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Roux en Y 
gastric bypass
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Type of surgery
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 st
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Gastric band 2,131 0 0 0 1 2,132

Roux-en-Y gastric bypass 3,626 33 136 22 0 3,817

Sleeve gastrectomy 543 5 25 14 1 588

Duodenal switch 0 0 0 9 0 9

Duodenal switch + sleeve 2 0 2 0 0 4

Bilio-pancreatic diversion 1 0 0 0 0 1

Revisional gastric band 0 54 83 2 0 139

Gastric balloon 112 8 5 63 0 188

Other 24 24 37 12 0 98

Unspecified 43 1 0 0 25 69

All 6,483 125 288 122 27 7,045
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Roux-en-Y gastric bypass

Number of entries in the context of the registry

In this procedure the stomach is divided and stitched (by very small staples) to produce a small 
pouch (about 30 ml, similar to that in gastric banding).  The rest of the stomach remains in the 
body.  The intestine is rearranged so that food enters it directly, bypassing both the rest of the 
stomach and an initial length of intestine.  These are reconnected to the remaining intestine 
lower down (Roux-en-Y).  Cesar Roux was the name of the Swiss surgeon who popularized the 
Y technique of re-joining the small bowel after gastric surgery.

The operation greatly reduces the amount of food that can be eaten.  It mildly reduces the 
amount of fat that can be absorbed from the food that is eaten.  It has a direct effect in that it 
reduces appetite and also improves type 2 diabetes.
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Operations performed (n=6,976)

O
pe

ra
tio

n

Roux-en-Y gastric bypass 54.7%

Gastric band 30.6%

Sleeve gastrectomy 8.4%

Gastric balloon 2.7%

Revisional gastric band 2.0%

Other 1.4%

Duodenal switch 0.1%

Duodenal switch + sleeve 0.1%

Bilio-pancreatic diversion 0.0%

Gastric bypass constituted 54.7% of all operations in the NBSR.  Over 95% of these were performed as a primary 
procedure, that is, the patients had had no previous bariatric surgery.  For less than 1% of patients the operation 
was a revision (that is the unit had already done a previous bariatric operation and then converted to a bypass).  
In future reports it should be possible to examine this group of patients in more detail.  The same also applies to 
bypasses done as a planned second stage procedure.

It is worth noting that 3.6% of recorded gastric bypass procedures were carried out as a revision procedure where 
the primary surgery had been performed in another unit by another surgeon (the Revision as a primary category).  
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Roux-en-Y gastric bypass: age and gender distributions

Gender

Male Female Unspecified All

A
ge

 a
t o

pe
ra

ti
on

 / 
ye

ar
s

<30 49 264 0 313

30-34 53 273 0 326

35-39 111 447 0 558

40-44 128 527 0 655

45-49 159 536 0 695

50-54 119 386 0 505

55-59 91 241 0 332

60-64 57 129 0 186

>64 14 37 0 51

Unspecified 1 4 0 5

All 782 2,844 0 3,626
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Primary operations: Age and gender distributions (n=6,440)

  Roux-en-Y gastric bypass   Other operations
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Patient profiles

Age and gender

The average age for a female patient undergoing primary Roux-en-Y gastric bypass was 43.5 years (n=2,840; 
SE=0.19 years), and for a male patient 45.7 years (n=781; SE=0.36 years).

Women have proportionally fewer gastric bypasses than other bariatric procedures (p<0.001), and yet women still 
dominate the numbers of patients undergoing Roux-en-Y gastric bypass.  As already demonstrated in analyses 
for the database as a whole and for procedures other than gastric bypass, there is a reduction in the proportion 
of female patients with increasing age.  This means that men come to bariatric surgery later in life than women 
irrespective of the kind of surgery that they undergo.
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Primary Roux-en-Y gastric bypass: source of funding according to initial BMI and gender

Gender and funding

Male Female

Funding 
known

Funding 
unspecified

Publicly 
funded rate

Funding 
known

Funding 
unspecified

Publicly 
funded rate

In
it

ia
l b

od
y 

m
as

s 
in

de
x 

/ 
kg

 m
-2

<35.0 5 0 60.0% 22 0 40.0%

35.0-39.9 32 0 50.0% 184 1 49.5%

40.0-44.9 137 1 81.8% 591 10 71.4%

45.0-49.9 209 1 83.3% 780 5 83.8%

50.0-54.9 171 1 93.6% 595 4 86.6%

>54.9 195 3 91.3% 544 1 87.1%

Unspecified 26 1 96.2% 99 8 91.9%

All 775 7 86.2% 2,815 29 80.1%
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Primary Roux-en-Y gastric bypass:
Source of funding, initial body mass index and gender (n=3,590)

  Male   Female
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Initial body mass index / kg m-2
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Source of funding

Gastric bypass is a predominantly publicly-funded operation.  The chart below shows that women are more likely 
to fund their own surgery (p<0.001), as with the other procedures recorded in the NBSR.  This seems to be the 
case across all BMI groups, even though there is a marked reduction in privately-funded surgery for patients with 
a BMI in excess of 40.0 kg m-2.  Again, this may suggest that access to publicly-funded surgery is being restricted 
to patients with significant and severe obesity.



The National Bariatric Surgery Registry
First Registry Report to March 2010

  

Ro
ux

 e
n 

Y 
ga

st
ri

c 
by

pa
ss

Primary Roux-en-Y gastric bypass: operations where all comorbidity questions are completed: number of 
comorbid conditions

Gender

Male Female

Count Percentage Count Percentage

N
um

be
r o

f c
om

or
bi

di
ti

es
 i

0 15 2.7% 98 5.1%

1 52 9.4% 252 13.1%

2 79 14.3% 372 19.4%

3 98 17.7% 417 21.7%

4 91 16.4% 313 16.3%

5 84 15.2% 222 11.6%

6 72 13.0% 134 7.0%

7 40 7.2% 65 3.4%

8 14 2.5% 31 1.6%

9 7 1.3% 13 0.7%

10 1 0.2% 1 0.1%

11 1 0.2% 0 0.0%

All 554 1,918

	 i.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.  
Therefore, the maximum number of missing comorbidity data-items for male patients is 11, whereas the maximum 
number of missing data-items for female patients is 12.
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Comorbid conditions at presentation

Number of comorbid conditions

As we can see here, men have more comorbid conditions than women (p=0.002), in common with the results 
presented for gastric banding.

Patients undergoing gastric bypass, both male and female, had more obesity-related comorbid disease than 
for other procedures (male gastric bypass patients versus men undergoing other bariatric procedures: p=0.001; 
female gastric bypass patients versus women undergoing other bariatric procedures p<0.001).  The reasons 
patients have one operation versus another procedure are not explored in the registry.

The second chart opposite clearly show that gastric bypass patients with a BMI of less than 55.0 kg m-2 have 
substantially more comorbidities than patients having other kinds of bariatric procedures.  For patients with 
a BMI ≥55.0 kg m-2, the numbers of comorbid conditions are comparable across the different kinds of primary 
bariatric surgery.  This tends to suggest that patients with significant disease are more likely to have gastric bypass 
operations, possibly in the belief that this procedure will more quickly produce improvements in their condition.
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Primary Roux-en-Y gastric bypass operations with complete comorbidity data:
Number of comorbidities and gender (n=2,472)

Roux-en-Y gastric bypass   Female patients   Male patients

All other procedures   Female patients   Male patients
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Primary Roux-en-Y gastric bypass operations with complete comorbidity data:
Number of comorbidities and body mass index

  Roux-en-Y gastric bypass (n=2,472)   Other operations (n=1,992)
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Primary Roux-en-Y gastric bypass procedures: number of risk factors and operative approach for entries with 
complete risk factor data

Number of risk factors

0 1 2 3 4 5 6 7 8 9 >9

A
pp

ro
ac

h Laparoscopic 113 297 432 467 361 269 162 82 30 13 1

Open i 0 6 19 48 43 37 44 23 15 7 2

Unspecified 0 1 0 0 0 0 0 0 0 0 0

All 113 304 451 515 404 306 206 105 45 20 3
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Primary Roux-en-Y gastric bypass operations with complete comorbidity data:
Number of comorbidities and approach (n=2,471)

  Laparoscopic   Open
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Number of comorbid conditions and approach

Although only 8.3% (301 open versus 3,319 laparoscopic; 6 unspecified) of gastric bypass operations were 
performed by open surgery, analysis shows that this group of patients had significantly more comorbid conditions 
than the corresponding group of patients treated laparoscopically (p<0.001).  The NBSR does not record the 
reason that the patient and surgeon decided to opt for a particular operative approach, however one possible 
explanation for adopting the open approach is that surgeons find it preferable for high-risk patients.

	 i. 	 The operations reported as Open include 12 procedures that started off as laparoscopic procedures, but were later 
converted to an open approach..
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Primary Roux-en-Y gastric bypass procedures: ASA grade and initial body mass index

ASA grade

ASA I ASA II ASA III ASA IV Unspecified

In
it

ia
l b

od
y 

m
as

s 
in

de
x 

/ k
g 

m
-2

<35.0 6 14 5 0 2

35.0-39.9 39 118 34 2 24

40.0-49.9 161 980 392 9 192

50.0-59.9 55 403 210 6 97

>59.9 40 332 251 15 105

Unspecified 4 44 24 1 61

All 305 1,891 916 33 481
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Primary Roux-en-Y gastric bypass procedures:
ASA grade and initial body mass index (n=3,072)

  ASA I   ASA II   ASA III   ASA IV
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ASA grade

This chart shows that the proportion of patients with an ASA grade of III increases with increasing BMI.  At least 
a quarter of patients with BMI ≥40.0 kg m-2 were ASA III.  Given the relatively high operative risk traditionally 
associated with this group of patients, the rate of complications amongst this group of patients was remarkably 
low, confirming that gastric bypass surgery is a safe procedure in the United Kingdom & Ireland.
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Primary operations: details on comorbid conditions

Operation

Si
gn

ifi
ca

nc
e 

i

Roux-en-Y gastric bypass Other procedures

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

Co
m

or
bi

di
ti

es
 ii

Type 2 diabetes 2,206 1,126 294 33.8% 2,123 513 178 19.5% <0.001

Hypertension 2,063 1,291 272 38.5% 1,832 822 160 31.0% <0.001

Dyslipidaemia 2,605 658 363 20.2% 2,179 409 226 15.8% <0.001

Atherosclerosis 3,007 195 424 6.1% 2,456 114 244 4.4% 0.007

Sleep apnoea 2,648 647 331 19.6% 2,283 326 205 12.5% <0.001

Asthma 2,621 670 335 20.4% 2,185 437 192 16.7% <0.001

Functional status iii 794 2,109 723 72.6% 834 1,521 459 64.6% <0.001

Arthritis 1,445 1,828 353 55.9% 1,262 1,339 213 51.5% <0.001

GORD iv 2,150 992 484 31.6% 1,718 761 335 30.7% 0.501

Liver disease 2,994 186 446 5.8% 2,470 63 281 2.5% <0.001

Depression 2,335 857 434 26.8% 1,957 580 277 22.9% <0.001

PCOS v 2,237 235 372 9.5% 1,927 155 231 7.4% 0.015

	 i.	 χ2 probability; comparing the incidence amongst the Roux-en-Y gastric bypass patients with the patients 
undergoing other primary procedures.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.
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Comorbidity rates

The prevalence of each obesity-related comorbid disease is significantly greater in the patients undergoing gastric 
bypass surgery when compared to all the other patients in the registry, with the exception of gastro-oesophageal 
reflux disease for which the rates are almost identical in the two groups.

It is worth noting that:

•	 one-third of the patients having gastric bypass surgery have diabetes.

•	 almost two-fifths of these patients have hypertension.

•	 one-fifth have dyslipidaemia.

•	 one-fifth of gastric bypass patients also have sleep apnoea.

•	 almost three-quarters could not manage to climb three flights of stairs.

•	 about 6% have liver disease.

These rates are clearly much higher than those reported for other patients in the NBSR.  The group of patients 
having a gastric bypass procedure are clearly more systemically unwell and theoretically at higher risk of adverse 
outcomes following surgery, but they also have the more to gain in terms of improved wellbeing associated with 
successful weight loss after surgery.
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Primary operations: Rates of the various comorbid 
conditions recorded in the database

  Roux-en-Y gastric bypass   Other operations
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Primary operations: Distributions of the various comorbid conditions for patients undergoing
Roux-en-Y gastric bypass versus all other patients according to initial body mass index

  Roux-en-Y gastric bypass   Other operations
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Rates of comorbid conditions, gender and body mass index

As previously demonstrated for gastric banding patients, on the whole the incidence of each obesity-related 
comorbid condition rises with increasing BMI.

For some of these conditions this is also generally true for the patients undergoing Roux-en-Y gastric bypass:

•	 sleep apnoea.

•	 asthma.

•	 poor functional status.

•	 liver disease.

•	 arthritis.
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Primary operations: Distributions of the various comorbid conditions for patients undergoing
Roux-en-Y gastric bypass versus all other patients according to initial body mass index

  Roux-en-Y gastric bypass   Other operations
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The relationships between BMI and the other comorbid conditions are not so clear-cut.  For example, the rate 
of diabetes in patients undergoing gastric bypass surgery seems to be independent of the patient's initial BMI.  
Likewise, the rate of atherosclerosis is very high in the lowest BMI group (which may just be an artefact of the 
relatively low number of patients in this group, indicated by the wide 95% confidence intervals; another possible 
explanation could be that patients with established cardiovascular disease in the lower BMI range are being 
referred for surgery) and thereafter is relatively stable at round 6%.  The prevalence of asthma is very interesting 
in all the patients in the NBSR as it is not generally recognised that this is a condition associated with obesity, nor 
that it can be improved by bariatric surgery.

This all serves to demonstrate that the relationships between BMI and coexisting comorbid disease are not as 
simple and predictable as one might expect.
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Primary Roux-en-Y gastric bypass procedures: Obesity Surgery Mortality Risk Score (OSMRS)

Funding

Publicly 
funded

Privately 
funded Unspecified All

O
SM

RS

G
ro

up
 A 0 346 (14.3%) 145 (22.6%) 0 491

1 672 (27.9%) 242 (37.6%) 1 915

Group A 1,018 (42.2%) 387 (60.2%) 1 1,406

G
ro

up
 B 2 718 (29.8%) 159 (24.7%) 0 877

3 469 (19.4%) 86 (13.4%) 1 556

Group B 1,187 (49.2%) 245 (38.1%) 1 1,433

G
ro

up
 C 4 184 (7.6%) 8 (1.2%) 0 192

5 23 (1.0%) 3 (0.5%) 0 26

Group C 207 (8.6%) 11 (1.7%) 0 218

Unspecified 512 23 34 569

All 2,924 666 36 3,626
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Obesity Surgery Mortality Risk Score

The Obesity Surgery Mortality Risk Score 1 (OSMRS) is a simple additive system designed to assessing the risk of 
operative mortality following Roux-en-Y gastric bypass surgery.  It is calculated from the following factors, each 
one of which scores one point:

•	 male gender.

•	 age as 45 years or older.

•	 BMI >50.0 kg m-2.

•	 hypertension (or on treatment).

•	 known risk of pulmonary embolus / deep vein thrombosis.

The possibles scores ranges between 0 and 5.  It is normal practice to refer to the calculated scores in three groups:

•	 Group A (0-1 points).

•	 Group B (2-3 points).

•	 Group C (4-5 points).

It is highly noteworthy that 8.6% of publicly funded patients are in Group C, indicating that surgeons in the United 
Kingdom & Ireland are undertaking gastric bypass on high-risk patients, with very low reported complication 
and mortality rates.

These are the first data from a national registry to report on OSMRS for gastric bypass.

	 1. 	 DeMaria EJ, Portenier D, Wolfe L.  Obesity surgery mortality risk score: proposal for a clinically useful score to predict 
mortality risk in patients undergoing gastric bypass.  Surgery for Obesity and Related Diseases. 2007; 3(2): 134-40.
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Primary Roux-en-Y gastric bypass: OSMRS and source of funding (n=3,055)

  Publicly funded   Privately funded

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

0 1 2 3 4 5

Obesity Surgery Mortality Risk Score (OSMRS)

45%

40%

35%

30%

25%

20%

15%

10%

5%

0%
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Roux-en-Y gastric bypass: gastric pouch and type of operation

Gastric pouch

Vertical lesser 
curve pouch

Horizontal pouch 
including fundus Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 3,178 194 254 3,626

Revision 24 0 9 33

Revision as a primary 122 9 5 136

Planned 2nd stage 22 0 0 22

Unspecified 0 0 0 0

All 3,346 203 268 3,817
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	 1.	 MacLean LD, , Rhode BM, and Nohr CW.  Late Outcome of Isolated Gastric Bypass.  Annals of Surgery.  2000; 231(4): 
524–528

Technical aspects of Roux-en-Y gastric bypass

Gastric pouch

Several hundred-thousand gastric bypass procedures are probably performed worldwide each year.  For a 
procedure that is so common it is surprising that there is, as yet, no consensus on what constitutes a standard 
gastric bypass procedure.  It may be that each technique delivers similar results for the patient, but data collected 
in the NBSR on technical aspects of Roux-en-Y gastric bypass will serve to inform the debate on this issue.

These data are the first published from a national database on the specifics of operative technique.

The NBSR recorded rate of 94.2% of patients who had a vertical lesser curve-based gastric pouch is consistent 
with the technique as published by MacLean in Montreal 1.
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Roux-en-Y gastric bypass: linear stapler used in gastric pouch formation and type of operation

Linear stapler

Blue Gold Green Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 2,727 61 383 455 3,626

Revision 21 0 3 9 33

Revision as a primary 97 9 23 7 136

Planned 2nd stage 21 0 1 0 22

Unspecified 0 0 0 0 0

All 2,866 70 410 471 3,817
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Roux-en-Y gastric bypass: Linear stapler used for gastric pouch formation 
(n=3,346)

  Blue   Gold   Green
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Linear stapler for gastric pouch

87.7% of gastric pouches were formed with surgical stapling instruments called linear staplers, which fire several 
rows of staples then cut and divide the tissue in between.  Staplers can be used to separate bowel; conversely 
they can also be used join two adjacent loops of the bowel.

The different colours indicate different staple heights.  In revision as a primary procedures green (larger) staples 
were used more often than the standard blue cartridge (p=0.049).  This is probably because surgeons preferred 
to use larger staples on scarred tissue.
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Roux-en-Y gastric bypass: staple line reinforcement of gastric pouch

Linear stapler

No Yes Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 2,381 405 840 3,626

Revision 18 3 12 33

Revision as a primary 89 36 11 136

Planned 2nd stage 19 1 2 22

Unspecified 0 0 0 0

All 2,507 445 865 3,817
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Roux-en-Y gastric bypass: Reinforcement (n=2,952)
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Primary Revision Revision as a 
primary

Planned 2nd 
stage

All

Type of operation

32%

28%
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20%
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Reinforcement

The two most-feared surgical complications after gastric bypass are leakage and bleeding.  Future reports 
should be able to investigate the relative risk of adverse outcomes following revisional gastric bypass surgery 
(as opposed to primary surgery), to determine whether or not there is any elevated risk, as is generally reported 
in the international literature.
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Roux-en-Y gastric bypass: gastric pouch jejunostomy

Gastric pouch jejunostomy

Circular 
stapler

Linear 
stapler Hand sewn Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 778 1,309 1,251 288 3,626

Revision 9 14 1 9 33

Revision as a primary 53 51 25 7 136

Planned 2nd stage 15 7 0 0 22

Unspecified 0 0 0 0 0

All 855 1,381 1,277 304 3,817
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Roux-en-Y gastric bypass: Gastric pouch jejunostomy (n=3,513)

  Circular stapler   Linear stapler   Hand sewn
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Gastric pouch jejunostomy

There are 3 different ways to join the Roux limb to the new gastric pouch:

•	 circular stapling.

•	 linear stapler (and suture closure of the stapler entry hole).

•	 entirely hand sewn.

These are the first published data from a national registry to show which techniques are used.  The majority of 
surgeons used a linear stapler.  Future reports from the registry may be able to explore whether the techniques 
lead to different complication rates; for instance leakage in the post-operative period, or, later, stenosis (narrowing) 
of the anastomosis (join).
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Primary Roux-en-Y gastric bypass: Roux limb length (n=3,318)
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Roux limb length

It is very difficult to measure the length of the small bowel accurately, as it can stretch significantly, and, partly 
for this reason alone, there is wide variation in the amount of small bowel that surgeons choose to bypass from 
the flow of bile and digestive enzymes from the pancreas as part of the gastric bypass procedure 1, 2.

By far the majority of operations used either a 100 cm or 150 cm Roux limb-length; a very small minority of 
surgeons used a length of 200 cm.

	 1.	 Christou NV, Look D, and MacLean LD.  Weight Gain After Short- and Long-Limb Gastric Bypass in Patients Followed 
for Longer Than 10 Years.  Annals of Surgery.  2006; 244(5): 734–740.

	 2.	 Brolin RE, Kenler HA, Gorman JH, et al.  Long-limb gastric bypass in the super-obese: A prospective randomized 
study.  Annals of Surgery.  1992; 215: 387-395
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Primary Roux-en-Y gastric bypass: Roux limb length and initial body mass index

Initial body mass index / kg m-2

<40.0 40.0-49.9 50.0-59.9 >59.9 Unspecified All

Ro
ux

 li
m

b 
le

ng
th

 / 
cm

<100 48 157 81 18 1 305

100-140 133 862 413 77 71 1,556

>140 49 569 605 184 50 1,457

Unspecified 14 146 108 28 12 308

All 244 1,734 1,207 307 134 3,626
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Primary Roux-en-Y gastric bypass: Roux limb length and initial body mass index 
(n=3,196)

  <40.0 kg m-2   40.0-49.9 kg m-2   50.0-59.9 kg m-2   >59.9 kg m-2
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Roux limb length and BMI

As BMI increases, there is a tendency to favour increasing Roux limb-length.  For patients in the lowest BMI group 
(<40.0 kg m-2) a Roux limb length of <100 cm is used in around 20% of operations; as BMI increases, this same 
limb-length is used in 10% or fewer procedures.  The proportion of operations employing a Roux limb-length of 
100-140 cm falls with increasing BMI from 57.8% for the smallest (<40.0 kg m-2) patients to 27.8% in the largest 
(>59.9 kg m-2) patients; there is a concomitant rise in the use of >140 cm Roux limb-lengths with increasing BMI.

Although most international reports seem to agree that small variations in limb-lengths do not affect long-term 
weight loss, the registry will be able to record any developing consensus in the United Kingdom & Ireland in 
due course.
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Primary Roux-en-Y gastric bypass: Bilio-pancreatic limb length (n=2,902)
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Bilio-pancreatic limb length

In line with the results from the analysis of Roux limb-lengths, there is also a wide variation in the biliary limb-
length chosen by surgeons.  Although the commonest choice is 50 cm or less, a substantial number of biliary 
limbs were 100 cm, and as many as 10% were 150 cm long, indicating that the surgeons were probably aiming 
to induce a significant element of malabsorption to the gastric bypass.
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Primary Roux-en-Y gastric bypass: Roux and bilio-
pancreatic limb length inter-relationship (n=2,890)
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The graphs show that usually biliary limb lengths were kept at 90 cm or less when the Roux limb was <100 cm.  
For longer Roux limbs of 100-140 cm nearly 40% of biliary limbs were >95 cm, probably indicating an intentional 
to create a degree of malabsorption.  Thus patients (n=229) who had biliary limbs in excess of 140 cm also had 
Roux limbs in excess of 140 cm.

In due course, follow-up data from the NBSR may indicate whether or not patients develop clinically significant 
malnutrition as a result of long-limb bypass.
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Roux-en-Y gastric bypass: jejuno-jejunostomy

Jejuno-jejunostomy

Single linear 
stapler

Double linear 
stapler

Triple linear 
stapler Hand sewn Unspecified

Ty
pe

 o
f s

ur
ge

ry

Primary 1,234 440 1,071 586 295

Revision 14 1 9 0 9

Revision as a primary 55 18 45 9 9

Planned 2nd stage 7 0 15 0 0

Unspecified 0 0 0 0 0

All 1,310 459 1,140 595 313
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Roux-en-Y gastric bypass: Jejuno-jejunostomy and type of operation (n=3,504)

  Single linear stapler   Double linear stapler

  Triple linear stapler   Hand sewn
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Jejuno-jejunostomy

Like the gastric-pouch-to-Roux-limb join, there are different techniques for the small bowel anastomosis 
(Y-connection).  Surgeons have different preferences, all of which appear equally safe and with similar, low 
complication rates.
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Roux-en-Y gastric bypass: linear stapler used and type of operation for procedures where a stapler was used

Linear stapler

White Blue Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 2,253 128 364 2,745

Revision 22 0 2 24

Revision as a primary 84 21 13 118

Planned 2nd stage 20 1 1 22

Unspecified 0 0 0 0

All 2,379 150 380 2,909
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Stapler used

The white stapler cartridge was most often used (94.1% of all operations), which has the lowest staple heights 
of the available staplers.  A small number of surgeons, mainly those performing open surgery, favour a totally 
hand sewn technique (primary operations: 47.2% of procedures hand sewn for open operations versus 0.7% for 
laparoscopic procedures; p<0.001).
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Roux-en-Y gastric bypass: route of Roux limb and type of operation

Route of Roux limb

Ante-colic / 
ante-gastric

Retro-colic / 
ante-gastric

Retro-colic / 
retro-gastric Other Unspecified

Ty
pe

 o
f s

ur
ge

ry

Primary 2,705 597 78 6 240

Revision 13 11 0 0 9

Revision as a primary 114 10 5 0 7

Planned 2nd stage 16 5 0 0 1

Unspecified 0 0 0 0 0

All 2,848 623 83 6 257
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Roux-en-Y gastric bypass: Route of Roux limb and type of operation (n=3,560)

  Ante-colic / ante-gastric   Retro-colic / ante-gastric

  Retro-colic/ retro-gastric   Other

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

Primary Revision Revision as a primary Planned 2nd stage

Type of operation

100%

80%

60%

40%

20%

0%

Route of Roux limb

The Roux limb can be routed in front of the colon (antecolic) or behind the colon (retrocolic).  Both techniques 
have potential advantages and disadvantages.  However, these are the first data from a national registry to 
explore which route is actually chosen.

By far the most common technique is the antecolic route, with the Roux limb passing in front of the stomach.  
Future reports may be able to analyse differences in complication rates between the techniques.
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Roux-en-Y gastric bypass: closure of hernia defect and type of operation

Type of surgery
Pr

im
ar

y

Re
vi

si
on

Re
vi

si
on

 a
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a 
pr

im
ar

y

Pl
an

ne
d 

2nd
 

st
ag

e

U
ns

pe
ci

fie
d

A
ll

H
er

ni
a 

re
pa

ir

No hernial space closure 885 5 28 9 0 927

Petersen’s space & Jejuno-jejunostomy 573 10 20 4 0 607

Petersen's space alone 156 0 13 0 0 169

Jejuno-jejunostomy alone 708 2 17 3 0 730

Mesocolon 404 11 7 5 0 427

Unspecified 1,247 16 56 6 0 1,325

Patient denominator 3,626 33 136 22 0 3,817
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Roux-en-Y gastric bypass: Closure of hernia defect & type of operation (n=2,492)

  Not done   Petersen’s space & jejuno-jejunostomy

  Petersen’s space alone   Jejuno-jejunostomy alone

  Mesocolon
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Closure of hernia defect

After gastric bypass potential hernia defects in the abdomen widen as the patient loses weight.  These have the 
potential to become spaces for internal hernias, and many advocate routine closure of the spaces in an attempt 
to prevent future hernias, which may present as life-threatening small-bowel obstruction or strangulation.

Depending on the route of the Roux limb there are 2 (antecolic) or 3 (retrocolic) hernia spaces.  Current practice 
is that only 30% or fewer hernia spaces are closed for the majority of bypasses.

The registry does not attempt to collect long-term data on patients presenting acutely as an emergency with an 
obstructed or strangulated internal hernia.  Many or most of these will present to hospitals other than those where 
the original gastric bypass surgery was carried out, and to non-bariatric surgeons.  This means that collecting 
data on reoperations for complications in future years is inherently problematic.  Internal hernia is probably the 
most significant long-term, surgical complication after gastric bypass.
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Roux-en-Y gastric bypass: additional procedures

Additional procedures i

N
on

e

Ch
ol

ec
ys

te
ct

om
y

H
er

ni
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pa

ir

A
pr

on
ec

to
m

y

O
th

er

U
ns

pe
ci

fie
d

Pa
ti

en
t c

ou
nt

Ty
pe

 o
f s

ur
ge

ry

Primary 2,034 111 48 3 67 1,370 3,626

Revision 15 0 0 0 2 16 33

Revision as a primary 55 1 3 1 18 58 136

Planned 2nd stage 10 1 0 0 7 4 22

Unspecified 0 0 0 0 0 0 0

All 2,114 113 51 4 94 1,448 3,817

Primary 90.2% 4.9% 2.1% 0.1% 3.0%

Revision 88.2% 0.0% 0.0% 0.0% 11.8%

Revision as a primary 70.5% 1.3% 3.8% 1.3% 23.1%

Planned 2nd stage 55.6% 5.6% 0.0% 0.0% 38.9%

Unspecified NA NA NA NA NA

All 89.2% 4.8% 2.2% 0.2% 4.0%

	 i	 More than one additional procedure may be recorded for each operation recorded in the NBSR, so the total 
number of additional procedures may exceed the number of operations performed.
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Additional procedures

Obesity is associated with gallstones, and it is interesting that 4.8% of bypasses also included cholecystectomy.  
There is no consensus on whether this procedure should be performed at the same time as the bypass surgery.  
Rapid weight loss also increases the risk of gallstones, and there is a high rate of cholecystectomy after bariatric 
surgery; these data may inform the debate on concurrent cholecystectomy.
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Other additional procedures
Primary 6 Adhesiolysis

1 Bleed from Petersen’s defect closure
16 Division of adhesions
1 Excision GIST & division of adhesion
1 Hiatus hernia repair
30 Liver biopsy
2 Removal gastric balloon
1 Removal incidental small bowel tumour
1 Repair torn oesophagus
1 Small bowel resection
1 Splenectomy
1 Take down of anti-reflux wrap
1 Umbilical hernia repair
4 Unspecified

Revision 2 Removal gastric band
Revision as a primary 2 Adhesiolysis

14 Gastric band removal
1 Partial gastrectomy
1 Take down gastric tunnel
1 Take down Nissen fundoplication

Planned 2
nd

 stage 7 Balloon removal
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Operation

Primary Any revision

Count Rate Count Rate

N
um

be
r o

f 
co

m
pl

ic
at

io
ns 0 3,503 96.6% 181 94.8%

1 113 3.1% 9 4.7%

2 9 0.2% 0 0.0%

3 1 0.03% 1 0.5%

Roux-en-Y gastric bypass: specified operative complications within 30 days

Operation

Primary Any revision

N
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e 
re
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rd

ed

Ye
s

N
ot

 
re
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ed

Ra
te

N
on

e 
re

co
rd

ed

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

Co
m
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ic

at
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n

Any reason 3,503 123 0 3.4% 181 10 0 5.2%

Leak 3,605 21 0 0.6% 187 4 0 2.1%

Bleeding 3,583 43 0 1.2% 189 2 0 1.0%

Obstruction 3,605 21 0 0.6% 190 1 0 0.5%

Other 3,583 43 0 1.2% 188 3 0 1.6%
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Post procedure outcomes

30-day complications

The table shows that the overall operative complication rate for gastric bypass is remarkably low at 3.4%.  The 
most-feared complication, leakage of one of the small bowel joins, occurred in only 0.6% of cases.  These data 
are an important indicator of the safety of gastric bypass surgery in the United Kingdom and Ireland.
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Roux-en-Y gastric bypass: type of re-operation within 30 days

Operation

Primary Any revision
N

o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

N
o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

Ty
pe

 o
f r

e-
op

er
at

io
n

Any re-operation 3,505 67 56 1.9% 181 7 3 3.7%

Re-fashioning anastomosis 3,555 13 56 0.4% 186 2 3 1.1%

Attention to bleeding area 3,556 12 56 0.3% 187 1 3 0.5%

Hernia repair 3,563 5 56 0.1% 187 1 3 0.5%

Drain replacement 3,561 7 56 0.2% 187 1 3 0.5%

Gastrostomy 3,564 4 56 0.1% 186 2 3 1.1%

Enteral feeding 3,567 1 56 0.0% 188 0 3 0.0%

Laparoscopy only 3,557 13 56 0.4% 188 0 3 0.0%

Other 3,544 25 56 0.7% 187 1 3 0.5%
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The 30-day re-operation rate recorded for primary operations is remarkably low at 1.9%.  We cannot dismiss the 
possibility that there could be a degree of under-reporting of the data.  However, the mortality data elsewhere in 
the registry are not dissimilar to those collected externally from a different source: the Hospital Episode Statistics 
(HES) data 1.

	 1.	 Burns EM, Naseem H, Bottle A, Lazarino AI, Aylin P, Darzi A, Morrthy K and Faiz O.  Introduction of laparoscopic 
bariatric surgery in England: observational population cohort study.  British Medical Journal.  2010; 341: 546.
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Primary Roux-en-Y gastric bypass: cardiovascular complications and OSMRS

Cardiovascular complications

No Yes Unspecified Rate (95% CI)

O
SM

RS

G
ro

up
 A 0 447 1 43 0.2% (0.0-1.4%)

1 843 2 70 0.2% (0.0-0.9%)

Group A 1,290 3 113 0.2% (0.1-0.7%)

G
ro

up
 B 2 812 9 56 1.1% (0.5-2.1%)

3 507 7 42 1.4% (0.6-2.9%)

Group B 1,319 16 98 1.2% (0.7-2.0%)

G
ro

up
 C 4 173 5 14 2.8% (1.0-6.8%)

5 22 1 3 4.3% (0.2-24.0%)

Group C 195 6 17 3.0% (1.2-6.7%)

Unspecified 336 2 231 0.6% (0.1-2.4%)

All 3,140 27 459 0.9% (0.6-1.3%)
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Primary Roux-en-Y gastric bypass: Post-operative cardiovascular complications 
and OSMRS (n=2,829)
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Cardiovascular complications

The rate of cardiovascular complications recorded was, again, very low, but, as expected, a greater Obesity Surgery 
Mortality Risk Score (OSMRS) was associated with increased complication rates (Group A versus Group B: p=0.003; 
Group A versus Group C: p<0.001; Group B versus Group C: p=0.047).

These are the first data from a national registry to report cardiovascular complication rates according to OSMRS 
groups for gastric bypass.
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Primary Roux-en-Y gastric bypass: cardiovascular complications and OSMRS

Other complications

No Yes Unspecified Rate (95% CI)

O
SM

RS

G
ro

up
 A 0 434 12 45 2.7% (1.5-4.8%)

1 822 20 73 2.4% (1.5-3.7%)

Group A 1,256 32 118 2.5% (1.7-3.5%)

G
ro

up
 B 2 795 26 56 3.2% (2.1-4.7%)

3 502 12 42 2.3% (1.3-4.2%)

Group B 1,297 38 98 2.8% (2.0-3.9%)

G
ro

up
 C 4 170 8 14 4.5% (2.1-9.0%)

5 21 2 3 8.7% (1.5-29.5%)

Group C 191 10 17 5.0% (2.5-9.2%)

Unspecified 329 8 232 2.4% (1.1-4.8%)

All 3,073 88 465 2.8% (2.3-3.4%)
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Primary Roux-en-Y gastric bypass: Other complications post-operatively and 
OSMRS (n=2,824)
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Other complications

The rate of other complications was also very low, and although there was a suggestion of greater complications 
rates for Group C this did not reach statistical significance (Group A versus Group B: p=0.650; Group A versus Group 
C: p=0.079; Group B versus Group C: p=0.162).
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Primary Roux-en-Y gastric bypass: post-operative complications (cardiovascular & other) and OSMRS

Combined complications i

No Yes Unspecified Rate (95% CI)

O
SM

RS

G
ro

up
 A 0 434 12 45 2.7% (1.5-4.8%)

1 822 20 73 2.4% (1.5-3.7%)

Group A 1,256 32 118 2.5% (1.7-3.5%)

G
ro

up
 B 2 788 32 57 3.9% (2.7-5.5%)

3 497 17 42 3.3% (2.0-5.4%)

Group B 1,285 49 99 3.7% (2.8-4.9%)

G
ro

up
 C 4 167 11 14 6.2% (3.3-11.1%)

5 20 3 3 13.0% (3.4-34.7%)

Group C 187 14 17 7.0% (4.0-11.6%)

Unspecified 327 9 233 2.7% (1.3-5.2%)

All 3,055 104 467 3.3% (2.7-4.0%)

	 i	 Cardiovascular complications ± other complications
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Primary Roux-en-Y gastric bypass: All post-operative complications and OSMRS 
(n=2,823)
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Combined post-operative complications

The derived, combined complication rate (cardiovascular ± other complications) was relatively low, and increased 
OSMRS was associated with increased combined complication rates, significantly elevated in Group C (Group A 
versus Group B: p=0.100; Group A versus Group C: p=0.001; Group B versus Group C: p=0.045).
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Primary Roux-en-Y gastric bypass: post-operative mortality and OSMRS

Post-operative mortality

No Yes Unspecified Rate (95% CI)

O
SM

RS

G
ro

up
 A 0 441 1 49 0.23% (0.01-1.46%)

1 837 1 77 0.12% (0.01-0.77%)

Group A 1,278 2 126 0.16% (0.03-0.63%)

G
ro

up
 B 2 817 1 59 0.12% (0.01-0.79%)

3 508 2 46 0.39% (0.07-1.57%)

Group B 1,325 3 105 0.23% (0.06-0.72%)

G
ro

up
 C 4 175 1 16 0.57% (0.03-3.61%)

5 23 0 3 0.0% (0.00-12.21%)

Group C 198 1 19 0.50% (0.03-3.20%)

Unspecified 331 1 237 0.30% (0.02-1.93%)

All 3,132 7 487 0.22% (0.10-0.48%)
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Primary Roux-en-Y gastric bypass: Post-operative mortality and OSMRS 
(n=2,807)
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Mortality

The overall mortality rate for gastric bypass surgery was 0.22%, which compares favourably to best international 
data 1.  Due to the small number of deaths comparisons of mortality rates across OSMRS groups did not reach 
statistical significance.

Causes: cardiac ×2; Leak ×1; Other ×2; PE ×1; pneumonia ×1.

	 1.	 Flum D et al.  Perioperative Safety in the Longitudinal Assessment of Bariatric Surgery.  The Longitudinal Assessment 
of Bariatric Surgery (LABS) Consortium.  New England Journal of Medicine. 2009; 361: 445-54.

	 2.	 Belle SH et al.  The Relationship of BMI with Demographic and Clinical Characteristics in the Longitudinal Assessment 
of Bariatric Surgery (LABS).  Surgery for Obesity and Related Diseases.  2008; 4(4): 474–480.
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Primary Roux-en-Y gastric bypass: post-operative length-of-stay and approach

Approach

Laparoscopic Open Unspecified All

Po
st

-o
pe

ra
ti

ve
 s

ta
y 

/ d
ay

s

0 18 1 0 19

1 300 0 1 301

2 1,144 2 4 1,150

3 915 235 0 1,150

4 212 36 1 249

5 92 6 0 98

6 27 6 0 33

7 21 4 0 25

8 14 0 0 14

>8 61 3 0 64

Unspecified 515 8 0 523

All 3,319 301 6 3,626

>30-day stay rate 0.8% 0.3% 0.0% 0.7%
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Primary Roux-en-Y gastric bypass: Post-operative stay and operative approach 
(n=3,097)

  Laparoscopic   Open
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Post-operative stay

Remarkably, over 80% of all bypass patients were discharged by day 3 (see page 91).  In addition, over 50% 
patients having laparoscopic surgery were able to go home by day 2, reflecting the quick recovery after minimally 
invasive surgery.

Future reports should be able to examine the data on the reasons that patients fail to leave hospital by day 30, 
and the frequency of re-admission and re-operation with 30 days.
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Primary Roux-en-Y gastric bypass: comorbid conditions pre-operatively and 12 months after surgery 
i

Comorbidity ii

Ty
pe

 2
 d

ia
be

te
s

H
yp

er
te

ns
io

n

D
ys

lip
id

ae
m

ia

Sl
ee

p 
ap

no
ea

Fu
nc

tio
na

l s
ta

tu
s iii

A
rt

hr
iti

s

G
O

RD
 iv

PC
O

S 
v

So
ur

ce
 o

f d
at

a

A
ll 

pa
tie

nt
s

Pr
e-

op
er

at
iv

e 
da

ta

No 2,206 2,063 2,605 2,648 794 1,445 2,150 2,237

Yes 1,126 1,291 658 647 2,109 1,828 992 235

Unspecified 294 272 363 331 723 353 484 372

Rate 33.8% 38.5% 20.2% 19.6% 72.6% 55.9% 31.6% 9.5%

Pa
tie

nt
s 

w
ith

 fo
llo

w
-u

p 
da

ta

Pr
e-

op
er

at
iv

e 
da

ta

No 542 539 673 672 201 368 562 536

Yes 281 283 144 151 545 445 219 67

Unspecified 3 3 5 3 30 5 26 23

Rate 34.1% 34.4% 17.6% 18.3% 73.1% 54.7% 28.0% 11.1%

12
-m

on
th

 i 

fo
llo

w
-u

p 
da

ta No 703 660 766 770 546 508 709 585

Yes 123 165 56 56 230 310 98 41

Unspecified 0 0 0 0 0 0 0 0

Rate 14.9% 20.0% 6.8% 6.8% 29.6% 37.9% 12.1% 6.5%

Significance vi (χ2 probability) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.006

	 i.	 The data used to determine the incidence of the risk factor fall in the defined time-period 365 ± 91 days.  The follow-
up entry used in the analysis is that row of data that is nearest in time to the 365-day point.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovarian syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.

	 vi.	 Comparing the pre-operative incidence to the 12-month follow-up incidence in the patients with follow-up data.
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Comorbid disease after surgery

There is a reduction in the rate of each comorbidity 12 months after Roux-en-Y gastric bypass surgery.  All the 
improvements are statistically significant.

For the patients with follow-up data dated 12 months after their procedure, there are some extraordinary and 
significant (in all senses of the word) changes in morbidity rates:

•	 sleep apnoea rates fall by over 63%.

•	 dyslipidaemia rates fall by over 61%.

•	 the proportion of patients able to climb 3 flights of stairs improves dramatically, 
from 26.9% to 70.4%.

•	 type 2 diabetes and GORD fall by a little over 56%.

For the remaining conditions analysed, the fall in the prevalence is in the range 30-42%.

As the NBSR accumulates data on more operations and more follow-up data, the confidence in the observed 
rates of disease both before and after surgery will increase, which will allow us to make more definite statements 
about the changes in patients’ comorbid conditions over time.
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Primary Roux-en-Y gastric bypass procedures:
Comorbid conditions before and after surgery

  Pre-operative data; all patients   Pre-operative data; patients with follow-up

  Follow-up data
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and BMI

Gastric bypass 
procedures

  <40.0 kg m-2 (n=43)   40.0-49.9 kg m-2 (n=396)

  50.0-59.9 kg m-2 (n=290)   >59.9 kg m-2 (n=60)

All other 
procedures

  <40.0 kg m-2 (n=39)   40.0-49.9 kg m-2 (n=122)

  50.0-59.9 kg m-2 (n=83)   >59.9 kg m-2 (n=32)
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Improvement in diabetes

The gastric bypass operation has a dramatic effect on the reported rates of diabetes, with the majority of patients 
returning to a state where they exhibit no indication of diabetes.  The data need to be interpreted with some 
caution, but thus far suggest that bypass has a profound effect on diabetes compared to other bariatric procedures.
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Patients recorded as having an indication of diabetes prior to surgery:
Changes in rates of recorded diabetes indications and duration of diabetes

Gastric bypass   <4 years (n=283)   4-7 years (n=219)   >7 years (n=219)

Other operations   <4 years (n=107)   4-7 years (n=71)   >7 years (n=75)
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As expected from the overall data already reported (see page 104), improvement in clinical indications of diabetes 
was greatest for those patients with a shorter duration of diabetes.  The level of improvement far exceeds that seen 
after other types of bariatric surgery.  Identifying the reasons for the rate and extent of this improvement after 
Roux-en-Y gastric bypass surgery will be a subject revisited when the registry has accumulated a little more data.

Again, these results may have profound implications for the treatment of type 2 diabetes within the Health Service.
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Patients diabetic prior to surgery undergoing a primary Roux-en-Y gastric 
bypass: Changes in diabetes rates over time and type of diabetes

Gastric bypass   Impairment (n=121)   Oral (n=472)   Insulin (n=208)

Other operations   Impairment (n=55)   Oral (n=168)   Insulin (n=59)
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The data in this chart are inextricably linked to the analysis on the previous page, which looked at improvement in 
diabetes according to the reported period that the patient had had clinical indications of diabetes.  Patients who 
have lived with diabetes for a long period of time are more likely to be treated with insulin, and are correspondingly 
less likely to show a return to a state of No indication of diabetes.
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Sleeve gastrectomy
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Type of operation performed

Type of surgery

Pr
im

ar
y

Re
vi

si
on

Re
vi

si
on

 a
s a

 
pr

im
ar

y

Pl
an

ne
d 

2nd

 st
ag

e

U
ns

pe
ci

fie
d

A
ll

O
pe

ra
ti

on

Gastric band 2,131 0 0 0 1 2,132

Roux-en-Y gastric bypass 3,626 33 136 22 0 3,817

Sleeve gastrectomy 543 5 25 14 1 588

Duodenal switch 0 0 0 9 0 9

Duodenal switch + sleeve 2 0 2 0 0 4

Bilio-pancreatic diversion 1 0 0 0 0 1

Revisional gastric band 0 54 83 2 0 139

Gastric balloon 112 8 5 63 0 188

Other 24 24 37 12 0 98

Unspecified 43 1 0 0 25 69

All 6,483 125 288 122 27 7,045
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Operations performed (n=6,976)

O
pe

ra
tio

n

Roux-en-Y gastric bypass 54.7%

Gastric band 30.6%

Sleeve gastrectomy 8.4%

Gastric balloon 2.7%

Revisional gastric band 2.0%

Other 1.4%

Duodenal switch 0.1%

Duodenal switch + sleeve 0.1%

Bilio-pancreatic diversion 0.0%

Sleeve gastrectomy

Number of entries in the context of the database

Sleeve gastrectomy comprised 8.4% of the operations recorded in the National Bariatric Surgery 
Registry.  This operation is gaining in popularity as a (possibly) less risky procedure than gastric 
bypass surgery when gastric banding is not the preferred choice.  Even so, the 588 patients 
recorded constitute a large series of patients with a low complication rate that compares 
favourably to international data 1.

	 1.	 Sanchez-Santos R.  Short- and Mid-term Outcomes of Sleeve Gastrectomy for Morbid Obesity: The Experience of the 
Spanish National Registry.  Obesity Surgery.  2009; 19: 1203-1210.
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Primary sleeve gastrectomy procedures: age and gender distributions

Gender

Male Female Unspecified All

A
ge

 a
t o

pe
ra

ti
on

 / 
ye

ar
s

<25 6 13 0 19

25-29 6 19 0 25

30-34 10 31 0 41

35-39 22 52 0 74

40-44 27 66 0 93

45-49 39 61 0 100

50-54 26 53 0 79

55-59 22 43 0 65

60-64 4 31 0 35

>64 4 7 0 11

Unspecified 1 0 0 1

All 167 376 0 543
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Primary operations: Age and gender distributions (n=6,440)

  Sleeve gastrectomy   Other operations
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Patient profiles

Age and gender

The average age for a female patient undergoing a sleeve gastrectomy procedure was 45.0 years (n=376; SE=0.56 
years), and for a male patient 45.3 years (n=167; SE=0.77 years).  Sleeve gastrectomy is clearly being performed 
much more frequently for male publicly funded patients, probably because of the perceived high risk in patients 
with much comorbidity.  There is as yet little strong evidence favouring one procedure over another.

As the number of sleeve gastrectomy procedures is smaller than the other, major procedure groups (gastric 
banding and Roux-en-Y gastric bypass surgery) it is inevitable that the confidence intervals around the proportions 
of female patients in each age-group will be much wider, which means there is less confidence in the reported 
rates, but as the database matures and more sleeve gastrectomy data are added these kinds of analyses will firm 
up and the real picture will gradually emerge.
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Primary operations: Age (n=6,432)

  Sleeve gastrectomy   Other operations
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The following chart shows that a greater proportion of the sleeve gastrectomy patients fall in the 50-54, 54-59, 
60-64 and >64 year-old age groups than do patients undergoing other bariatric procedures.  These differences 
between the age profiles for sleeve gastrectomy patients and other patients are not (yet) statistically significant 
(analysis of the categoric data: male patients χ2 ⇒ p=0.776 and female patients χ2 ⇒ p=0.097), but the differences 
may (yet) attain significance as the registry continues to accumulate data.  The average age for a male patient 
having a primary sleeve gastrectomy procedure is 45.3 years compare to 45.8 years for all other primary bariatric 
procedures, and the average female patients are 45.0 years old and 43.3 years old respectively.  This shows that the 
differences in the chart are largely a consequence of having a female population treated by sleeve gastrectomy 
who are older.

The increased age of those (female) patients undergoing a sleeve gastrectomy procedure means that there is 
potentially added risk of adverse events after the operation, simply because of the patients’ relatively greater 
age, but the data recorded in the NBSR show that they are at no greater risk of having an operative complication 
(p=0.851), nor of having a 30-day re-operation (p=0.461) than the patients undergoing gastric bypass surgery 
(see pages 160 and 188); the observed post-operative complication rates are also comparable (cardiovascular 
complication are almost identical at around 1%, p=0.937; other complications are 2.8% for both procedures, 
p=0.916), suggesting that this is a safe bariatric procedure in the hands of surgeons across the united Kingdom 
& Ireland.
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Primary procedures: source of funding according to initial BMI and operation

Gender and funding

Sleeve gastrectomy Other operations

Funding 
known

Funding 
unspecified

Publicly 
funded rate

Funding 
known

Funding 
unspecified

Publicly 
funded rate

In
it

ia
l b

od
y 

m
as

s 
in

de
x 

/ 
kg

 m
-2

<35.0 6 0 33.3% 183 1 8.7%

35.0-39.9 33 0 27.3% 702 1 25.5%

40.0-44.9 72 0 69.4% 1,303 12 57.5%

45.0-49.9 91 0 87.9% 1,471 6 74.5%

50.0-54.9 102 1 91.2% 999 6 84.8%

>54.9 212 0 94.3% 943 5 86.2%

Unspecified 25 1 96.0% 252 13 92.5%

All 541 2 84.7% 5,853 44 67.2%
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Primary sleeve gastrectomy procedures:
Source of funding, initial body mass index and gender (n=6,394)

  Sleeve gastrectomy   Other operations
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Source of funding

By far the majority of sleeve gastrectomy operations are publicly funded, with similar rates compared to gastric 
bypass (see page 135) and in comparison with gastric banding where many more are privately funded (see 
page 110).

The difference in funding rates between sleeve gastrectomy procedures and other procedures is largely driven 
by the high rates of privately-funded gastric banding operations.
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Sleeve gastrectomy operations with complete comorbidity data:
Number of comorbidities and body mass index

  Sleeve gastrectomy (n=387)   Other operations (n=4,077)
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Initial body mass index / kg m-2
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Comorbid conditions at presentation

Number of comorbid conditions

Fitting in with the analyses that demonstrated sleeve gastrectomy surgery is mainly performed on older (see 
page 178), publicly-funded (see page 179) patients, the frequency of obesity-related disease was also higher, 
suggesting that the patients undergoing this kind of bariatric procedure are a generally sicker population.

These patients have relatively more coexisting disease at higher (>44.9 kg m-2) BMIs, which suggests that there 
is something more complex underlying the increased comorbidity than simply increased BMI.  This observation 
holds even when comparing those patients having a primary sleeve gastrectomy procedure with the patients 
undergoing primary gastric bypass surgery (excepting the >59.9 kg m-2 group, where there is convergence across 
all procedure types, irrespective of gender), and the same general pattern is there in both the male and female 
patient groups.

As indicated previously, the number of operation records in the NBSR for this procedure are much lower than 
recorded for gastric banding and Roux-en-Y gastric bypass procedures, but over time the numbers will increase, 
making any apparent differences clearer.

In the context of the relatively higher rates of comorbid disease across the range of BMIs reported here, it is even 
more encouraging that the immediate outcomes are so good after this procedure.
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ASA grade

ASA I ASA II ASA III ASA IV Unspecified

in
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/ k
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m
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<45.0 25 55 21 0 10

45.0-49.9 7 54 27 0 3

50.0-54.9 4 59 35 0 5

55.0-59.9 10 40 28 1 8

>59.9 5 35 66 6 13

Unspecified 0 9 3 0 14

All 51 252 180 7 53
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Primary sleeve gastrectomy procedures:
ASA grade and initial body mass index (n=478)

  ASA I   ASA II   ASA III   ASA IV
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ASA grade

As one might expect from looking at the analyses in the preceding sections on sleeve gastrectomy surgery, the 
vast majority of these were graded ASA II or ASA III, and therefore at elevated operative risk.

Taking into account the data for patients of all BMIs, the proportion of patients in the ASA I and ASA IV groups for 
those undergoing sleeve gastrectomy surgery (ASA I: 9.7%; ASA IV 1.0%) are directly comparable to the patients 
having Roux-en-Y gastric bypass surgery (ASA I: 10.4%; ASA IV 1.4%); however, there are significantly more patients 
graded as ASA III in the sleeve gastrectomy group (36.7% versus 29.1% for gastric bypass surgery; p=0.001).

The difference in ASA grade between sleeve gastrectomy and gastric bypass patients is statistically significant for 
the most obese patients (BMI >59.9 kg m-2) where more sleeve patients are ASA III (58.9% versus 42.5% for gastric 
bypass p=0.005).  There is an obvious increase in proportion of ASA III with increasing BMI.
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Primary operations: details on comorbid conditions

Operation

Si
gn

ifi
ca

nc
e 

i

Sleeve gastrectomy Other procedures

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

N
o

Ye
s

U
ns

pe
ci

fie
d

Ra
te

Co
m

or
bi

di
ti

es
 ii

Type 2 diabetes 347 160 36 31.6% 3,982 1,479 436 27.1% 0.035

Hypertension 276 237 30 46.2% 3,619 1,876 402 34.1% <0.001

Dyslipidaemia 395 113 35 22.2% 4,389 954 554 17.9% 0.017

Atherosclerosis 470 36 37 7.1% 4,993 273 631 5.2% 0.082

Sleep apnoea 382 126 35 24.8% 4,549 847 501 15.7% <0.001

Asthma 395 114 34 22.4% 4,411 993 493 18.4% 0.030

Functional status iii 80 378 85 82.5% 1,548 3,252 1,097 67.8% <0.001

Arthritis 244 265 34 52.1% 2,463 2,902 532 54.1% 0.406

GORD iv 342 144 57 29.6% 3,526 1,609 762 31.3% 0.469

Liver disease 473 24 46 4.8% 4,991 225 681 4.3% 0.673

Depression 367 130 46 26.2% 3,925 1,307 665 25.0% 0.600

PCOS v 317 21 38 6.2% 3,847 369 565 8.8% 0.133

	 i.	 χ2 probability; comparing the incidence amongst the Sleeve gastrectomy patients with the patients undergoing 
other primary procedures.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovary syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.
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Comorbidity rates

This table shows the prevalence of each recorded obesity-related disease for sleeve gastrectomy compared to 
the overall population.

The reported prevalence of three conditions is lower amongst patients undergoing a the sleeve gastrectomy 
procedure, although none of these differences is statistically significant:

•	 arthritis.

•	 GORD.

•	 polycystic ovarian syndrome.

The rates of the remaining comorbid conditions are higher for sleeve gastrectomy patients.  For 6 of the named 
conditions, the observed prevalence for the patients undergoing a sleeve gastrectomy is significantly higher:

•	 type 2 diabetes.

•	 hypertension.

•	 dyslipidaemia.

•	 sleep apnoea.

•	 asthma.

•	 poor functional status.
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Primary operations: Rates of the various comorbid 
conditions recorded in the database

  Sleeve gastrectomy   Other operations
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Percentage of patients with the comorbid condition

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%

Comparing the patients going for a sleeve gastrectomy procedure with the patients treated by gastric bypass 
surgery shows that there are no significant differences in the rates of comorbid conditions across the two groups 
on the whole, but the former have much higher rates of hypertension (p=0.001), sleep apnoea (p=0.008) and 
poor functional status (p<0.001).  There is therefore a very high degree of comorbidity in these patients.
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Linear stapler

Blue Gold Green Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 223 39 91 190 543

Revision 2 0 0 3 5

Revision as a primary 7 0 10 8 25

Planned 2nd stage 7 0 4 3 14

Unspecified 0 0 0 1 1

All 239 39 105 205 588

Primary 63.2% 11.0% 25.8%

Revision 100.0% 0.0% 0.0%

Revision as a primary 41.2% 0.0% 58.8%

Planned 2nd stage 63.6% 0.0% 36.4%

Unspecified NA NA NA

All 62.4% 10.2% 27.4%
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Technical aspects of sleeve gastrectomy procedures

Linear stapler

Similar to the prevailing lack of consensus on the finer technical aspects of gastric bypass surgery, there is as yet 
no international agreement on what constitutes a standard sleeve gastrectomy.  The data from the NBSR show 
that the stapler size used most frequently to form the gastric staple line is a blue stapler.
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Sleeve gastrectomy: staple line reinforcement of gastric pouch

Reinforcement

No Yes Unspecified All

Ty
pe

 o
f s

ur
ge

ry

Primary 116 211 216 543

Revision 1 1 3 5

Revision as a primary 3 11 11 25

Planned 2nd stage 7 4 3 14

Unspecified 0 0 1 1

All 127 227 234 588
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Sleeve gastrectomy: Reinforcement (n=354)
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s

Primary Revision Revision as a 
primary

Planned 2nd 
stage

All

Type of operation
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0%

Reinforcement

As for gastric bypass, the feared complications after a sleeve gastrectomy are leak or bleeding from the staple 
line; 64.1% of operations had some form of staple line reinforcement, indicating that most surgeons considered 
this an essential safety element.
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Sleeve gastrectomy: bougie used

Bougie

N
on

e 
us

ed

32
 F

r

34
 F

r

O
th

er

U
ns

pe
ci

fie
d

A
ll

Ty
pe

 o
f s

ur
ge

ry

Primary 10 109 126 68 230 543

Revision 0 0 1 1 3 5

Revision as a primary 0 7 3 2 13 25

Planned 2nd stage 0 2 6 3 3 14

Unspecified 0 0 0 0 1 1

All 10 118 136 74 250 588
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Primary sleeve gastrectomy: Bougie (n=338)
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None used 32Fr 34Fr Other sized bougie

Bougie used

50%
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30%

20%
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0%

Bougie

Furthermore, there is no consensus on the appropriate width of the gastric tube formed for the sleeve.  These 
data from the NBSR indicate that the majority of surgeons used a bougie to gauge this, but some prefer not to.
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Sleeve gastrectomy: additional procedures

Additional procedures i

N
on

e

Ch
ol

ec
ys

te
ct

om
y

H
er

ni
a 

re
pa

ir

A
pr

on
ec

to
m

y

O
th

er

U
ns

pe
ci

fie
d

Pa
ti

en
t c

ou
nt

Ty
pe

 o
f s

ur
ge

ry

Primary 323 2 8 0 13 197 543

Revision 1 0 0 0 0 4 5

Revision as a primary 13 0 0 0 3 9 25

Planned 2nd stage 7 0 0 0 3 4 14

Unspecified 0 0 0 0 0 1 1

All 344 2 8 0 19 215 588

Primary 93.4% 0.6% 2.3% 0.0% 3.8%

Revision 100.0% 0.0% 0.0% 0.0% 0.0%

Revision as a primary 81.3% 0.0% 0.0% 0.0% 18.8%

Planned 2nd stage 70.0% 0.0% 0.0% 0.0% 30.0%

Unspecified NA NA NA NA NA

All 92.2% 0.5% 2.1% 0.0% 5.1%

	 i	 More than one additional procedure may be recorded for each operation recorded in the NBSR, so the total 
number of additional procedures may exceed the number of operations performed.
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Additional procedures

As for gastric banding and Roux-en-Y gastric bypass procedures, the data suggest that another additional 
procedure was only rarely done at the same time as the primary operation.

We are delighted that 4 cases of single incision laparoscopic sleeve gastrectomy were recorded in the registry.  
This is a potentially exciting new technique for performing sleeve gastrectomy, and future reports should be 
able to assess its progress.

Details on other additional procedures
Primary 4 Division of adhesions

1 Gastroscopy
1 Liver biopsy
1 Release of adhesions & repair of small bowel
1 Removal gastric band & division of adhesions
1 Removal of gastric balloon
4 Single incision laparoscopic surgery

Revision as a primary 1 OGD
2 Removal of gastric band

Planned 2
nd

 stage 3 Removal of intragastric balloon
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Sleeve gastrectomy procedures: 30-day post-operative events

Type of operation

Primary Revisions

Count Rate Count Rate

N
um

be
r o

f 
ev

en
ts

0 526 96.9% 39 88.6%

1 15 2.8% 5 11.4%

2 2 0.4% 0 0.0%

3 0 0.0% 0 0.0%

Sleeve gastrectomy procedures: reason for re-operation within 30 days

Operation

Primary Revisions

N
o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

N
o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

Re
as

on
 fo

r
 re

-o
pe

ra
ti

on

Any complication 526 17 0 3.1% 39 5 0 11.4%

Leak 540 3 0 0.6% 43 1 0 2.6%

Bleeding 536 7 0 1.3% 41 3 0 6.8%

Obstruction 543 0 0 0.0% 44 0 0 0.0%

Other 535 8 0 1.3% 43 1 0 2.3%
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Post procedure outcomes

30-day complications

The 30-day re-operation rate was 2.9%, which is low for an operation performed predominantly for high-risk 
patients with substantial comorbidity.

The risk of a re-operation within 30 days is significantly higher after revisional surgery (3.1% versus 11.4%; p=0.019), 
which is consistent with operating on patients who have had prior surgery in the same area.
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Sleeve gastrectomy procedures: type of re-operation within 30 days

Operation

Primary Any revision

N
o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

N
o

Ye
s

N
ot

 
re

co
rd

ed

Ra
te

Ty
pe

 o
f r

e-
op

er
at

io
n

Any re-operation 526 7 10 1.3% 39 3 2 7.1%

Refashioning anastomosis 530 3 10 0.6% 40 2 2 4.8%

Attention to bleeding area 532 1 10 0.2% 42 0 2 0.0%

Hernia repair 533 0 10 0.0% 42 0 2 0.0%

Drain replacement 531 2 10 0.4% 42 0 2 0.0%

Gastrostomy 533 0 10 0.0% 42 0 2 0.0%

Enteral feeding 533 0 10 0.0% 42 0 2 0.0%

Laparoscopy only 531 2 10 0.4% 42 0 2 0.0%

Other 530 3 10 0.6% 41 1 2 2.4%
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Although as yet the number of sleeve gastrectomies performed as a revisional bariatric procedure are relatively 
low, there is a statistically significant increased risk of any complication developing and also for re-operations 
within 30 days.

Future reports should be able to examine the difference in complication and re-operations rates between sleeve 
and bypass operations.
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Primary sleeve gastrectomy: comorbid conditions pre-operatively and 12 months after surgery 
i

Comorbidity ii
Ty

pe
 2

 d
ia

be
te

s

H
yp

er
te

ns
io

n

D
ys

lip
id

ae
m

ia

Sl
ee

p 
ap

no
ea

Fu
nc

tio
na

l s
ta

tu
s iii

A
rt

hr
iti

s

G
O

RD
 iv

PC
O

S 
v

So
ur

ce
 o

f d
at

a

A
ll 

pa
tie

nt
s No 347 276 470 382 80 244 342 317

Yes 160 237 36 126 378 265 144 21

Unspecified 36 30 37 35 85 34 57 38

Rate 31.6% 46.2% 7.1% 24.8% 82.5% 52.1% 29.6% 6.2%

Pa
tie

nt
s 

w
ith

 fo
llo

w
-u

p 
da

ta

Pr
e-

op
er

at
iv

e 
da

ta

No 57 50 66 60 11 43 59 45

Yes 22 30 12 20 62 36 17 2

Unspecified 1 0 1 0 1 0 3 2

Rate 27.8% 37.5% 15.4% 25.0% 84.9% 45.6% 22.4% 4.3%

12
-m

on
th

 i 

fo
llo

w
-u

p 
da

ta No 72 63 76 71 51 53 68 48

Yes 8 17 3 9 23 26 11 1

Unspecified 0 0 0 0 0 0 0 0

Rate 10.0% 21.3% 3.8% 11.3% 31.1% 32.9% 13.9% 2.0%

Significance vi (χ2 probability) 0.008 0.037 0.028 0.040 <0.001 0.143 0.247 0.971

	 i.	 The data used to determine the incidence of the risk factor fall in the defined time-period 365 ± 91 days.  The follow-
up entry used in the analysis is that row of data that is nearest in time to the 365-day point.

	 ii.	 One of the comorbidity questions in the database is only collected for female patients: Polycystic ovarian syndrome.

	 iii.	 Presence of the functional status comorbidity is defined as unable to climb 3 flights of stairs without resting.

	 iv.	 Gastro-oesophageal acid reflux, heartburn or hiatus hernia.

	 v.	 Polycystic ovarian syndrome.

	 vi.	 Comparing the pre-operative incidence to the 12-month follow-up incidence in the patients with follow-up data.
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Comorbid disease after surgery

There are reductions in all rates of comorbidity for this group of patients, and for five of the conditions the fall is 
already statistically significant 12 months after surgery:

•	 type 2 diabetes.

•	 hypertension.

•	 dyslipidaemia.

•	 sleep apnoea.

•	 functional status.
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Primary sleeve gastrectomy procedures:
Comorbid conditions before and after surgery

  Pre-operative data; all patients   Pre-operative data; patients with follow-up

  Follow-up data

Pe
rc

en
ta

ge
 o

f p
at

ie
nt

s

Po
or

 fu
nc

tio
na

l 
st

at
us

A
rt

hr
iti

s

H
yp

er
te

ns
io

n

Ty
pe

 2
 d

ia
be

te
s

G
O

RD

Sl
ee

p 
ap

no
ea

D
ys

lip
id

ae
m

ia

Po
ly

cy
st

ic
 o

va
ria

n 
sy

nd
ro

m
e

Comorbidity

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

The most striking reduction in comorbidity is the vast improvement in functional status.  Before surgery only 
15.1% could climb 3 flights of stairs without resting; one year later 68.9% could do this: a remarkable change.  
Only bariatric surgery can produce such an improvement in functional status in these patients.
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The Association of Laparoscopic Surgeons
National Bariatric Surgery Registry

Page 1; Version 2.1

powered by

Dendrite Clinical Systems

UK National Bariatric Surgery Registry

Page 1; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of birth dd / mm / yyyy

Demographics and other identifiers

Initial data
Form

A

 Male  FemaleGender

Date of operation dd / mm / yyyy

Registry data

Admission and clinical history

 Caucasian
 Asian
 African
 

 Chinese
 Afro-Caribbean
 Other
 Not recorded

Ethnic origin

Weight when first seen kg st lbor

Height m ft inor

 Publicly funded
 Self-pay

 
 Private insurer

Funding category

 GP
 Self referral

 
 Secondary care

Source of referral
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Appendices

The NBSR database form
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The Association of Laparoscopic Surgeons
National Bariatric Surgery Registry

Page 1; Version 2.1

powered by

Dendrite Clinical Systems

UK National Bariatric Surgery Registry

Page 1; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of operation

Baseline comorbidity data
Form

B
dd / mm / yyyy

 No indication of type 2 diabetes
 Impaired glycaemia or impaired glucose tolerance
 Oral hypoglycaemics
 Insulin treatment

 <1 year
 1 year
 2 years

 3 years
 4 years
 5 years

 6 years
 7 years
 8 years

 9 years
 10 years
 >10 years

Type 2 diabetes

Duration of type 2 diabetes

 No indication of hypertension or on no treatment
 Hypertension on treatment

 No indication of dyslipidaemia
 Dyslipidaemia 

Hypertension

Lipids

 No indication of atherosclerosis
 Diagnosis of atherosclerosis 

Cardiovascular

Baseline comorbidity
For questions where only one option may be selected (identified by radio 
buttons or drop-down lists), choose the worst option that applies

 ASA I 
 ASA II 

 ASA III 
 ASA IV 

ASA grade

 No diagnosis or indication of sleep apnoea
 Diagnosis of sleep apnoea; on CPAP / BIPAP 
 Sleep apnoea with complications

Sleep

 Can climb 3 flights of stairs without resting
 Can climb 1 flight of stairs without resting
 Can climb half a flight of stairs without resting
 Requires wheelchair / house-bound

 No known risk factor
 History or risk factor of DVT / PE
 Venous oedema with ulceration
 Vena cava filter
 Obesity / hypoventilation syndrome

 No symptoms
 Intermittent symptoms; no medication
 Regular medication with non-opiates
 Known arthritis / requiring opiates
 Back / joint operation done / recommended pending weight loss
 Failed previous back operation / joint replacement

Functional status

Known risk for pulmonary embolus

Back or leg pain from arthritis

 No diagnosis or indication
 Treated with inhalers
  Treatment with nebulisers or oral steroids, or requiring hospital admission 

in last year

Asthma
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The Association of Laparoscopic Surgeons
National Bariatric Surgery Registry

Page 2; Version 2.1

powered by

Dendrite Clinical Systems

UK National Bariatric Surgery Registry

Page 2; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of operation

Baseline comorbidity data
Form

B
dd / mm / yyyy

Baseline comorbidity …

 No indication of liver disease 
 Suspected NAFLD 
 Known NAFLD 

 
 NASH 
 Cirrhosis liver disease 

Liver disease

 No indication / diagnosis; no medication
 Diagnosis of PCOS; no medication 
 PCOS on medication 
 Infertility

Polycystic ovary syndrome i

 Regular menstrual cycle
 Irregular / infrequent periods
 Menorrhagia

 Amenorrhea
 Previous hysterectomy
 Post menopausal

Menstrual i

i.  Please only complete this question for female patients.

 No symptoms
 Intermittent symptoms; no medication
 Intermittent medication
 Daily medication; H2RA / PPI
 Previous anti-reflux operation

GORD (Gastro-oesophageal acid reflux, 
heartburn or hiatus hernia)

 Never smoked
 Ex-smoker
 Rarely

 Occasionally
 Up to 20 cigarettes / day
 More than 20 cigarettes / day

Smoking

 None
 Orlistat
 Sibutramine
 Intra-gastric balloon

 
 Rimonabant
 Topiramate
 VLCD (very low calorie diet)

Weight-loss drugs or devices used before 
surgery

 No symptoms
 Known intertrigo
 Apron so large it interferes with walking
 Recurrent cellulitis / ulceration
 Surgical treatment required
 Apronectomy

Abdominal apron

Date of most recent weight

Most recent weight - today's weight If possible

dd / mm / yyyy

Most recent weight kg st lbor

 No indication of depression  Depression on medicationDepression
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National Bariatric Surgery Registry

Page 3; Version 2.1

powered by

Dendrite Clinical Systems

UK National Bariatric Surgery Registry

Page 3; Version 2.1 (01/01/2009)
Baseline comorbidity data

Form

B
Dataset definitions

These entries appear as hover prompts in the live database.

ASA grade

• ASA I Healthy; no medical problems
• ASA II Mild systemic disease
• ASA III Severe systemic disease, but not incapacitating
• ASA IV Severe systemic disease that is a constant threat to life

Lipids

• Dyslipidaemia Only for high lipids / cholesterol; does not include routine statin therapy

Cardiovascular

• Diagnosis of atherosclerosis Includes angina, MI, CABG, stroke, claudication

Sleep

• No … No witnessed apnoea and no daytime sleepiness
• CPAP Continuous positive airways pressure
• BIPAP Bi-level positive airways pressure
• Sleep apnoea … Pulmonary hypertension and / or right heart failure secondary to lung disease

Liver disease

• No indication … LFTs normal and normal U/S scan
• Suspected NAFLD Non-alcoholic fatty liver disease suspected by abnormal LFTs or abnormal U/S 

scan
• Known NAFLD Non-alcoholic fatty liver disease proven on liver biopsy or hepatology opinion
• NASH Non-alcoholic steatohepatosis proven on liver biopsy
• Cirrhosis Proven on liver biopsy or clinical features or hepatology opinion
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Page 1; Version 2.1

powered by
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Page 1; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of operation

Operation section
Form

C
dd / mm / yyyy

Operation record

 None
 Consultant
 Registrar (year 4+)
 Registrar (year 1-3)
 

 BST
 Staff grade
 Fellow
 Specialist nurse
 Other

Surgical assistant

 Primary
 Revision as primary procedure (in your hands)
 Revision 
 Planned second stage

Type of operation

 Laparoscopic
 Lap converted to open

 Endoscopic
 Open

Operative approach

 Gastric band
 Roux-en-Y gastric bypass
 Sleeve gastrectomy
 Duodenal switch
 Duodenal switch with sleeve
 Bilio-pancreatic diversion
 Revisional gastric band surgery
 Gastric balloon placement / retrieval
 Other

Operation

Details of other operation

 Gastric band
 Roux en Y gastric bypass
 Sleeve gastrectomy
 Duodenal switch with sleeve

 Bilio-pancreatic diversion
 Vertical banded gastroplasty
 Other
 Not known at this time

For revisions previous operation type

Details of other prior operation

Date of most recent weight

Most recent weight - today's weight If possible

dd / mm / yyyy

Most recent weight kg st lbor
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Unique patient-identifier

Date of operation

Gastric band procedure
Form

D
dd / mm / yyyy

Gastric band

 Allergan AP large
 Allergan AP small
 AMI
 BioEnterics LAP-BAND
 Bioring (Cousin)
 Heliogast

 
 MID
 Minimizer Extra
 SAGB (Quickclose)
 SAGB (Velocity)
 Other

Gastric band

 Pars flaccida  Peri-gastricDissection

 No  YesGastro-gastric tunneling sutures

Additional procedures  None
 Cholecystectomy
 Hernia repair

 
 Apronectomy
 Other

Details of other additional procedures

 Hiatus hernia
 Umbilical

 Ventral
 Incisional

Type of hernia repair

Gastric banding complications

Date of complication / re-operation dd / mm / yyyy

 Slippage
 Infection
 

 Perforation
 Bleeding
 Other

Reason for re-operation

Details of other reason for re-operation

Post-op re-operation performed  Band slippage; re-positioned
 Band removed

 
 Attention to port / tubing
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Page 1; Version 2.1
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Unique patient-identifier

Date of operation

Form

E Revisional gastric band procedure

dd / mm / yyyy

Revisional gastric band surgery

 Allergan AP large
 Allergan AP small
 AMI
 BioEnterics LAP-BAND
 Bioring (Cousin)
 Heliogast

 
 MID
 Minimizer Extra
 SAGB (Quickclose)
 SAGB (Velocity)
 Other

Gastric band

 Pars flaccida  Peri-gastricDissection

 No  Yes

 No  Yes

 Public hospital in GB & I
 Private hospital in GB & I

 Public hospital abroad
 Private hospital abroad

Gastro-gastric tunneling sutures

Endoscopic band removal

Where previous operation done

Additional procedures

Hernia repair

Reason for revisional gastric band 
operation

 None
 Cholecystectomy
 Hernia repair

 
 Apronectomy
 Other

 Hiatus hernia
 Ventral

 Incicsional
 Umbilical

 Band intolerance
 Erosion
 Pouch / oesophageal dilatation
 Slippage
 Perforation

  Port / tubing / technical band 
problem

 Infection
 Bleeding
 Other

Details of other additional procedures

 Band repositioned
 Band removed

 Band replaced
 Attention to port or tubing

Revisional gastric band operation 
performed

Details of other reason for revision
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Page 2; Version 2.1
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Page 2; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of operation

Form

E Revisional gastric band procedure

dd / mm / yyyy

Complications for this new gastric banding procedure

Date of complication / re-operation

 Slippage
 Infection
 

 Perforation
 Bleeding
 Other

Reason for re-operation

Details of other reason for re-operation

Post-op re-operation performed  Band slippage; re-positioned
 Band removed

 
 Attention to port / tubing

dd / mm / yyyy
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Page 1; Version 2.1
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Page 1; Version 2.1 (01/01/2009)

Unique patient-identifier

Date of operation dd / mm / yyyy

Bypass procedure
Form

F

Roux-en-Y

 Vertical lesser curve pouch  Horizontal pouch incl. fundusGastric pouch

 No  YesBanded gastric bypass

 Green (2.0mm)
 Gold (1.8 mm)

 Blue (1.5 mm)Linear stapler for gastric pouch

 None
 Seamguard
 Peristrips

 
 Biodesign SLR
 Duet TRS

Reinforcement

 Circular stapler
 

 Linear stapler
 Hand sewn

Gastric pouch-jejunostomy

Bilio-pancreatic limb length cm in the range 10-200 cm in 5 cm increments

Roux limb length cm in the range 40-200 cm in 5 cm increments

 Triple linear stapler
 Double linear stapler

 Single linear stapler
 Hand sewn

Jejuno-jejunostomy

 Blue (1.5 mm)
 White (1.0 mm)

 Tan (1.0 mm)
 

Stapler used

 Ante-colic / ante-gastric
 Retro-colic / ante-gastric

 Retro-colic / retro-gastric 
 Other

Route of Roux limb

 Not done
 Petersen's space 

 Jejuno-jejunostomy 
 Mesocolon 

Closure of hernia defects

 None
 Cholecystectomy 
 Hernia repair

 
 Apronectomy
 Other

Additional procedures

Details of other additional procedures

 Hiatus hernia
 Umbilical

 Ventral
 Incisional

Type of hernia repair
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Unique patient-identifier

Date of operation dd / mm / yyyy

Bypass procedure
Form

F

Dataset definitions

These entries appear as hover prompts in the live database.

Cause of bowel obstruction

• Petersen's space Defined as small bowel hernia posterior to Roux limb
• Mesocolon Defined as Roux limb hernia through transverse mesocolon

Details of other re-operation performed

 Laparoscopic
 Laparoscopic converted to open
 Open

Approach for re-operation

 Re-fashioning anastomosis
 Attention to bleeding area
 Hernia repair
 Drain replacement

 Gastrostomy
 Enteral feeding
 Laparoscopy only
 Other

Re-operation performed

Details of other reason for re-operation

Details of other source of bleeding

Details of other cause of obstruction

 No  Yes

 No transfusion needed  Blood transfusion

 Settled conservatively  Endoscopic dilatation

Re-operation

Treatment of bleeding

Treatment of obstruction

 GI tract
 Intra-abdominal

 
 Other

Probable source of bleeding

 Petersen's hernia
 Mesenteric anastomosis defect
 Mesocolic defect

 Anastomotic anatomy
 Adhesions
 Other

Cause of bowel obstruction

 Gastrojejunostomy
 Jejuno-jejunostomy

 Gastric remnant
 Other

Leak location

Details of other leak location

Roux-en-Y complications

Date of complication / re-operation

 Leak
 Bleeding

 Obstruction
 Other

Complication

dd / mm / yyyy
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Unique patient-identifier

Date of operation dd / mm / yyyy

Sleeve gastrectomy
Form

G

Sleeve gastrectomy

 Green (2.0 mm)
 

 Gold (1.8 mm)
 Blue (1.5 mm)

Linear stapler for sleeve (please enter the 
pre dominant stapler used)

 32 Fr
 34 Fr

 
 Other

Bougie size

 No  YesStaple line reinforcement

 Seamguard
 Peristrips
 Suturing

 C
 Biodesign SLR
 Duet TRS

Type of reinforcement

 No  YesBougie used

Other Bougie size Fr

 None
 Cholecystectomy 
 Hernia repair

 
 Apronectomy
 Other

Additional procedures

Details of other additional procedures

 Hiatus hernia
 Umbilical

 Ventral
 Incisional

Type of hernia repair
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Unique patient-identifier

Date of operation dd / mm / yyyy

Sleeve gastrectomy
Form

G

 Repair gastric line staple
 Attention to bleeding area
 Hernia repair
 Drain replacement

 
 Gastrostomy
 Laparoscopy only
 Other

Re-operation performed

Details of other re-operation performed

 Laparoscopic
 Laparoscopic converted to open
 Open

Approach for re-operation

Sleeve gastrectomy complications

Date of complication / re-operation

 Staple line leak
 Bleeding

 
 Other

 Attention to leaking area
 Percutaneous drain

 Enteral feeding
 Other

Complication

Treatment of staple line leak

Details of other reason for re-operation

Details of other leak location

Details of other Tx of staple line leak

 No  Yes

 Gastric sleeve  Other

Re-operation

Leak location

Details of other source of bleeding

 No transfusion needed  Blood transfusionTreatment of bleeding

 GI tract
 Intra-abdominal

 
 Other

Probable source of bleeding

dd / mm / yyyy
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Unique patient-identifier

Date of operation

Duodenal switch procedure
Form

H
dd / mm / yyyy

 None
 Cholecystectomy 
 Hernia repair

 
 Apronectomy
 Other

Additional procedures

Details of other additional procedures

 Hiatus hernia
 Umbilical

 Ventral
 Incisional

Type of hernia repair

 Circular stapler
 Linear stapler

 
 Hand sewn

Duodeno-ileal anastomosis

 Blue  WhiteStapler used (Duodeno-ileal anastomosis) 

 Triple linear stapler
 Double linear stapler

 Single linear stapler
 Hand sewn

Ileo-ileal anastomosis

 Blue (1.5)  White (1.0)Stapler used (Ileo-ileal anastomosis)

Common channel limb length  75, 100 or 125 cm

Alimentary channel limb length 100, 150, 200 or 250 cm

 Not done
 

 Duodeno-ileostomy defect 
 Ileo-ileostomy defect

Closure of hernia defects

Duodenal switch

please circle the appropriate option

please circle the appropriate option
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Unique patient-identifier

Date of operation

Duodenal switch procedure
Form

H
dd / mm / yyyy

Duodenal switch complications

Date of complication / re-operation

 Leak
 Bleeding

 Obstruction
 Other

Complication

Details of other reason for re-operation

 No  YesRe-operation

 Re-fashioning anastomosis
 Attention to bleeding area
 Hernia repair
 Drain replacement

 
 Enteral feeding
 Laparoscopy only
 Other

Re-operation performed

Details of other re-operation performed

 Laparoscopic
 Laparoscopic converted to open
 Open

Approach for re-operation

Details of other source of bleeding

Details of other cause of obstruction

 No transfusion needed  Blood transfusion

 Settled conservatively  Endoscopic dilatation

Treatment of bleeding

Treatment of obstruction

 GI tract
 Intra-abdominal

 
 Other

Probable source of bleeding

 Petersen's hernia
 Mesenteric anastomosis defect
 Mesocolic defect

 Anastomotic anatomy
 Adhesions
 Other

Cause of bowel obstruction

 Gastric remnant
 Gastro-ileal

 Ileo-ileal
 Other

Leak location

Details of other leak location

dd / mm / yyyy
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Unique patient-identifier

Date of operation dd / mm / yyyy

Bilio-pancreatic diversion
Form

I

Bilio-pancreatic diversion

 Green (2.0 mm)
 

 Gold (1.8 mm)
 Blue (1.5 mm)

Distal gastrectomy proximal linear stapler

 Circular stapler
 Linear stapler

 
 Hand sewn

 Tripler linear stapler
 Double linear stapler

 Single linear stapler
 Hand sewn

Gastro-ileal anastomosis

Ileo-ileostomy

 No  YesStaple line reinforcement

 None
 Seamguard
 Peristrips

 Biodesign SLR
 Duet TRS
 Other

 None
 Cholecystectomy
 Hernia repair

 
 Apronectomy
 Other

Type of reinforcement

Additional procedures

 Blue (1.5 mm)  White (1.0 mm)

 Blue (1.5 mm)  White (1.0 mm)

 Ante-colic  Retro-colic

Distal gastrectomy duodenal linear stapler

Stapler used

Route of alimentary limb

 Not done
 Gastro-ileostomy defect

 
 Ileo-ileostomy defect

Closure of hernia defects

Details of other additional procedures

Other type of reinforcement

 Hiatus hernia
 Umbilical

 Ventral
 Incisional

Type of hernia repair

Common channel limb length  75, 100 or 125 cm

Alimentary channel limb length 100, 150, 200 or 250 cm

please circle the appropriate option

please circle the appropriate option
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Unique patient-identifier

Date of operation dd / mm / yyyy

Bilio-pancreatic diversion
Form

I

Bilio-pancreatic diversion complications

Date of complication / re-operation

 Leak
 Bleeding

 Obstruction
 Other

Complication

Details of other reason for re-operation

 No  YesRe-operation

 Re-fashioning anastomosis
 Attention to bleeding area
 Hernia repair
 Drain replacement

 
 Enteral feeding
 Laparoscopy only
 Other

Re-operation performed

Details of other re-operation performed

 Laparoscopic
 Laparoscopic converted to open
 Open

Approach for re-operation

Details of other source of bleeding

Details of other cause of obstruction

 No transfusion needed  Blood transfusion

 Settled conservatively  Endoscopic dilatation

Treatment of bleeding

Treatment of obstruction

 GI tract
 Intra-abdominal

 
 Other

Probable source of bleeding

 Petersen's hernia
 Mesenteric anastomosis defect
 Mesocolic defect

 Anastomotic anatomy
 Adhesions
 Other

Cause of bowel obstruction

 Gastric remnant
 Gastro-ileal

 Ileo-ileal
 Other

Leak location

Details of other leak location

dd / mm / yyyy
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Unique patient-identifier

Date of operation

Balloon placement / retrieval
Form

J
dd / mm / yyyy

 Balloon placement  Balloon removalBalloon placement or removal

 Allergan BIB  HeliospherePlaced gastric balloon 

 500 ml
 550 ml
 600 ml

 650 ml
 700 ml
 Other

Fill volume

Other fill volume ml

Balloon placement / removal

Gastric balloon placement / retrieval complications

Date of complication / re-operation

 Leak
 Bleeding

 Obstruction
 Other

Complication

Details of other reason for re-operation

 No  YesRe-operation

 Re-fashioning anastomosis
 Attention to bleeding area
 Hernia repair
 Drain replacement

 
 Enteral feeding
 Laparoscopy only
 Other

Re-operation performed

Details of other re-operation performed

 Laparoscopic
 Laparoscopic converted to open
 Open

Approach for re-operation

Details of other source of bleeding

Details of other cause of obstruction

 No transfusion needed  Blood transfusion

 Settled conservatively  Endoscopic dilatation

Treatment of bleeding

Treatment of obstruction

 GI tract
 Intra-abdominal

 
 Other

Probable source of bleeding

 Petersen's hernia
 Mesenteric anastomosis defect
 Mesocolic defect

 Anastomotic anatomy
 Adhesions
 Other

Cause of bowel obstruction

 Gastric remnant
 Gastro-ileal

 Ileo-ileal
 Other

Leak location

Details of other leak location
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Unique patient-identifier

Date of operation

Post-operative course and discharge
Form

K
dd / mm / yyyy

Post-operative course & discharge

Cardiovascular complications  None
 MI
 Stroke
 Dysrhythmia

 
 PE
 DVT
 Cardiac arrest

Other complications  None
 Fluid / electrolyte problems
 Acute cholecystitis / biliary colic 
 CBD stones / cholangitis
 Gastric distention
 Other abscess/infection/fever
 Acute renal failure 

 
 Pneumonia / atelectasis 
 Rhabdomyolysis 
 UTI 
 Vomiting / poor intake 
 Wound infection/breakdown 
 Unanticipated transfer to ITU

Date of discharge / in-hospital death

 Home
 Another hospital

 Deceased
 Other iv

Discharge to

 PE
 Cardiac
 Leak

 Bleed
 Pneumonia
 Other v

Cause of death 

Details of other discharge destination

Details of other cause of death

iv.  Please complete the following question Details of other discharge 
destination

v.  Please complete the following question Details of other cause of death

Dataset definitions

These entries appear as hover prompts in the live database.

Other complications

• Rhabdomyolysis   Defined as CPK >5,000
• Acute renal failure   Defined as oliguria / anuria
• Pneumonia / atelectasis  Defined as significant CXR changes + fever
• UTI   Urinary tract infection
• Wound infection / breakdown Defined as cellulitis + fever

dd / mm / yyyy
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Unique patient-identifier

Date of follow up

Follow up
Form

L
dd / mm / yyyy

Follow up data

Weight kg st lbor

 No
 Yes

 No  Yes

 No
 Yes

 No
 Yes

 No
 

 Yes
 No recommendation made

 No
 

 Yes
 No recommendation made

 Hospital clinic
 Other clinic
 Other in person; phone or electronic contact
 Did not attend follow up / uncontactable

 Bariatric surgeon
 Bariatric physician
 Specialist nurse / dietician
 Other

Patient re-admitted within 30 days of 
index operation

Clinical evidence of malnutrition

Patient re-operated within 30 days of 
index operation

Patient known to have died since 
discharge or in follow up

Vitamins / minerals: patient taking 
appropriate supplements

Blood tests: patient having regular 
appropriate monitoring

How followed up

Who did follow up

Details of other person who did follow up

Reason for reoperation

Reason for re-admission

Cause of death

Follow up visit details

Follow up comorbidity

 No indication of type 2 diabetes
 Impaired glycaemia or impaired glucose tollerance
 Oral hypoglycaemics
 Insulin treatment

Type 2 diabetes

 No indication of hypertension / previous hypertension now off treatment
 Hypertension on treatment

Hypertension
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Unique patient-identifier

Date of follow up

Follow up
Form

L
dd / mm / yyyy

vi.  Please only complete this question for female patients.

 No diagnosis or indication
 Treated with inhalers
  Treatment with nebulisers or oral steroids, or requiring hospital admission 

in last year

Asthma

 Can climb 3 flights of stairs without resting
 Can climb 1 flight of stairs without resting
 Can climb half a flight of stairs without resting
 Requires wheelchair / house-bound

Functional status

 No symptoms
 Intermittent symptoms; no medication
 Regular medication with non-opiates
 Known arthritis / requiring opiates
 Back / joint operation done / recommended pending weight loss
 Failed previous back operation / joint replacement

Back or leg pain from arthritis

 No indication / diagnosis; no medication
 Diagnosis of PCOS; no medication 
 Treatment with single medication
 Treatment with multiple medications
 Infertility

Polycystic ovary syndrome i

 Regular menstrual cycle
 Irregular / infrequent periods
 Menorrhagia

 Amenorrhea
 Previous hysterectomy
 Post-menopausal

Menstrual i

 No symptoms
 Known intertrigo
 Apron so large it interferes with walking
 Recurrent cellulitis / ulceration
 Surgical treatment required
 Apronectomy

Abdominal apron

Follow up comorbidity continued …

 No symptoms
 Intermittent symptoms; no medication
 Intermittent medication
 Daily medication; H2RA / PPI
 Previous anti-reflux operation

GORD (Gastro-oesophageal acid reflux, 
heartburn or hiatus hernia)

 No diagnosis or indication of sleep apnoea 
 Diagnosis of sleep apnoea; on CPAP / BIPAP 
 Sleep apnoea with complications 

Sleep

 No indication of dyslipidaemia
 Dyslipidaemia 

Lipids
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Follow up

Form

L
Dataset definitions

These entries appear as hover prompts in the live database.

Lipids

• Dyslipidaemia Only for high lipids / cholesterol; does not include routine statin therapy

Sleep

• No … No witnessed apnoea and no daytime sleepiness
• CPAP Continuous positive airways pressure
• BIPAP Bi-level positive airways pressure
• Sleep apnoea … Pulmonary hypertension and / or right heart failure secondary to lung 

disease
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Database tooltips

Throughout the on-line database, hover prompts provide definitions where it may not be entirely intuitive as to 
which response-option should be selected:

Question	 Option	 Tooltip

ASA FN1FN grade	 ASA I	 Healthy; no medical problems

	 ASA II	 Mild systemic disease

	 ASA III	 Severe systemic disease, but not incapacitating

	 ASA IV	 �Severe systemic disease that is a constant threat to 
life

Depression	 Depression on medication	 �Clinically significant depression as an indication for 
bariatric surgery

Liver disease	 No indication of liver disease	 LFTs returned to normal

	 Suspected NAFLD	 �Non-alcoholic fatty liver disease suspected by 
abnormal LFTs or abnormal US scan

	 Known NAFLD	 �Non-alcoholic fatty liver disease proven on liver 
biopsy or hepatology opinion

	 NASH	 �Non-alcoholic steatohepatosis proven on liver 
biopsy

	 Cirrhosis	 �Proven on liver biopsy or clinical features or 
hepatology opinion

Sleep apnoea	 No diagnosis or indication	 No witnessed apnoea and no daytime sleepiness

	 Diagnosis; on CPAP / BIPAP	 �Continuous positive airway pressure / Bi-level 
positive airway pressure

	 Sleep apnoea + complications	 �Pulmonary hypertension and / or right heart failure 
secondary to lung disease

Weight loss drugs	 VLCD	 Very low calorie diet

Balloon as sole treatment	 No	 �Balloon placed for weight-loss before planned 
bariatric operation

	 Yes	 �Usually lower BMI patients with no plan for 
subsequent bariatric operation

Closure of hernia defects	 Gastro-ileostomy defect	 �Petersen’s space, defined as small bowel hernia 
posterior to ante- or retro-colic alimentary limb

	 Petersen’s space	 �Small bowel hernia posterior to Roux limb

	 Mesocolon	 Jejuno-jejunostomy or gastro-ileostomy defect

Type of reinforcement	 Biodesign SLR	 Biodesign Surgisis Staple Line Reinforcement

Other complications	 Acute renal failure	 Oliguria / anuria

	 Pneumonia / atelectasis	 Significant CXR changes + fever

	 Rhabdomyolysis	 CPK >5,000

	 Wound infection / breakdown	 Cellulitis + fever

	 1.	 American Society of Anesthesiologists
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This report is a tribute to British surgery.  It … demonstrates a professional commitment to hard-nosed 
analysis of results.

Sir Bruce Keogh, Medical Director of the National Health Service in England

This report represents the coming of age of bariatric surgery in the United Kingdom...the most powerful 
and accurate dataset with which to represent United Kingdom bariatric surgery.

Michael Rhodes, President, Association of Laparoscopic Surgeons of Great Britain & Ireland

Every surgeon who performs a bariatric / metabolic procedure should consider participation mandatory.
Kelvin Higa, Past President, American Society for Metabolic and Bariatric Surgery

For the bariatric surgery community to have produced this registry is timely and impressive  …
Graeme Poston, President, Association of Upper GI Surgeons of Great Britain & Ireland

This volume contains the first ever compilation of pooled national outcome data for bariatric & metabolic surgery 
in the United Kingdom.  Eighty-four surgeons and their teams, working at 86 hospitals, contributed data on some 
8,700 patients treated up to March 31st 2010.  The data are analysed in detail for the 7,000 patients operated on 
in the fiscal years ending 2009 and 2010.

Bariatric and metabolic surgery has increased in volume dramatically throughout the developed world over the 
past decade.  It comprises operations to treat the condition of Severe and Complex Obesity or to ameliorate the 
associated Metabolic Syndrome (including diabetes, raised cholesterol, high blood pressure and sleep apnoea).  

In these pages the reader will find introductory information about these conditions and their surgical treatment 
as well as the number and types of operation performed.  The data go on to demonstrate a level of safety for 
this surgery comparable to that for many of the standard planned and routine operations widely accepted 
throughout modern healthcare.  This is quite contrary to widely held beliefs.  The effectiveness of this surgery 
is also demonstrated.  Lasting major weight loss has its own consequences for return to normal social and 
economic activity.  The data also document, prospectively and in the context of United Kingdom practice, the 
striking ability of this surgery to induce profound improvement of type-2 diabetes, abolish sleep apnoea, improve 
circulatory disease and restore functional capacity.  Previous international publications have documented major 
health-economic saving against otherwise rapidly rising future treatment costs: This is the first substantial body 
of United Kingdom patient outcome data to support such dramatic cost-effectiveness as well as personal benefit 
in our national context.  Future editions of the present project will provide progressively long-term information.

To our knowledge this publication is unique internationally as a detailed body of audit data and is offered as a 
benchmark for the care of the tens of thousands of patients undergoing bariatric / metabolic surgery world-wide.
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