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Foreword

As President of th&ascular Society of Great Britain and Ireldraim delighted to introduce

the 205 Annual Reprt of the National Vascular Registrywant to thank the NVR team for
their hard work. | alsparticularlywant to thankthe vascular surgeons and their stafho
continue to submit detailed information about patient care despite the increasing pressures
on their time and resources.

Overal] the results show an improvement in outcomes for patients-hospital mortality

for AAA repair is reported as 1.5% comgmhto almost 8% ten years ago. The delay for
patients requiring carotid endarterectomy following a TIA or stroke has reduced with the
majority of patients receivin@n intervention within fourteen days.It is worth noting that

no units currentlyidentified as having unusual surgical outcomés either elective infra
renal AAA repaior carotid arterial interventions.

The NCEPOD report in 2014 on lower limb major amputatieede it dear that the
management of patients with critical limb ischaemia ne¢olsmprove. This will be the
focus of a newascular Society Quality Improvement Framewanhg guidelines on the
clinical pathway for these patientsre contained in{ 2 O A Brovi8iéh2of Vascular Services
2015document Data submission rates for low&mb revascularisatiomeed to improve if
the NVR is going to reach its full potential in supporting us to make these improvements.

Another welcome feature ofhis reportis the information from the arganisational audit of
vascular servicesThere is anoticeabletrend to a smaller number of largeascularunits in
keeping with the recommended hub and spoke mod&he data from NVR is particularly
useful when undertaking local reviews of vascular services and commissioning groups are
increasingly liked rely on this information.

Vascular surgeons are required to perform procedures in a safe and timely manner with
established and audited timelines for an increasing number of conditidhgs important

that surgeons and their units are resourced apptafely to fulfil these requirements and
provide the best care for patients.

Paul Blair

President, Vascular Society of Great Britain & Ireland
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Executive Summary

The National VasculaRegistryis commissioned by the Healthcare Quality Improvement
Partnership (HQIRp measure the quality and outcomes of care for patients who undergo
major vascular surgery in NHS hospitais England and Wales It aims to provide
comparative information on the p&rmance of NHSascular ung and thereby support
local quality improvement as well as inform patients aboudjor vascular interventions
delivered in the NHS. As sudll NHS hospitals in England, Wales, Scotland and Northern
Ireland are encouraget participate in the Registry

The measures used to describe the patterns and outcomes of care are drawn from various
national guidelines includinghet N2 A aA 2y 2F { SNIBAOSa F2NJ t I
documentandthe Quality Improvement Framewks published by the Vascular Society, and

the National Institute for Health and Care Excellen®dCE guidelineson droke and

peripheral arterial disease

This report provides a description of tlvare provided by NHS vascular unasdcontairs
information on the process and outcomes of care f@):patients undergoing abdominal
aortic aneurysm (AAARpair, (ii) patientsundergoing carotid endarterectomy(iii) patients
undergoing a revascularisation procedure (angioplasty/stent or bypass) major
amputation for lowerlimb peripheral arterial disease (PAD)In addition, the report
presents the findings of an organisational aumtinducted in August 2015

Elective repair of infrarenal abdominal aortic aneurysm

The elective repair of aimfra-renal abdominal aortic aneurysm (AAA) is an important aspect
of vascular services work. We examined the process of care delivered by NHS vascular units
to patients who had the procedure between 1 January 2014 and 31 December 2014.

The VSGBIAAA Quality Improvement Framework [VSGBI 201made various
recommendations about the standard of care to be deliveredrenpreoperative pathway
We found that the majority of patienthiadcare thatwas consistent with these standards:

w 98.0%0of patients uneérwent a formal anaesthetic revie(@,156/4,239)

w 90.0% ofpatients who had an anaesthetic revielad this performedby a
consultant vascular anaestheti,740/4,156)

W 73.7% ofpatients had a fitness measurement (3,12@233), the most common
method beng CPET (48.1% of measurements)

w 94.0% ol GASYda sAOGK |y 11l RAFYSGSNI x p®p
a preoperative CT/MR angiography assessmeri333,866)

W 80.2% of elective patients were discussed at MDT meetings (3,401/4,239)
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The overall rateor patients having pr@perative CT/MR angiography and MDT assessment
are comparatively low, but the figures include patients for whom the dates were unknown
as well as patients who did not receive these aspects of ddospitals should try to ensure
complete data are available, particular when the diagnostic assessment and procedure are
undertaken in different hospitals.

The median delay at the majority of vascular units tended to fall within the range of 60 to 90
days. Nonetheless, the upper limit thfe inter-quartile ranges shows that, at almost a half

of the vascular units (38 of 81), 25% of patients operated on in 2014 waited more than 120
days. While there are legitimate reasons for some patients to wait for surgery, such as the
investigation ad optimisation of comorbid medical conditions, we note that 120 days is
well over the National AAA Screening Programme target of 8 weeks from date of referral to
surgery and the analysis also only covers the period from vascular assessment to surgery.

Theuse of endovascular (EVAR) procedures has become increasingly common. In 2014, they
accounted for 66% of elective infranal AAA repaitsA feature ofsomeEVAR procedures

can be the developmentf anendoleak, in which bloodhay continue to flow outsidéhe

stent but is contained within the aneurysm satype 1 endoleaks are rare but potentially
serious as they may be due to a problem with the junction betweemial aortic wall and

the stent Type 2 endoleaks are slightly more common but less seramdthey can occur
because of blood flow from small artesi€onnected to the aneurysm sadmong the 2014

EVAR procedures, we found that:

w 85.1% of procedures experienced no endoleak
w Type 1 and Type 2 endoleaks occurred in 1254f.and 273 (9.9%) proderes,
respectively. 132 endoleaks required interventarthe time of EVAR

We examined the postoperative -lmospital mortality rate across NHS organisations
undertaking elective infraienal AAA repairs performed between 1 January 2012 and 31
December R14. The comparative, risddjusted mortality rates for individual NHS trusts
were all within the expected range given the number of procedures performed. The overall
in-hospital mortality for this procedure was 1.5%.

Repair of ruptured abdominal aortianeurysms

Ruptured abdominal aortic aneurysms remains a common vascular emergency. The
IMPROVE trial, which compared the outcomespé#n repair andEVAR among patients with
ruptured AAAs, reported 30 day mortality 87.4% an®5.4%, respectively.

We examined the outcomes of patients with a ruptured AAA who had their procedure
between 1 January 2012 and 31 December 2014. These are the first results published by
the NVR for this procedure.
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The principal outcome measures washiospital postoperative mrtality. The rates for
open and EVAR procedures were, respectively, 37.2% (95% CI 35.1 to 39.4) and 19.9% (95%
Cl 16.7 to 23.4).

While the resultsshow a clear difference between the approaches, this is likely to reflect
differences in the severity dfJ- G A Sy (i & Gnd@gatoRidalishitabyfitt for EVARthe

two groups arising from the selection process. We also note that the postoperative
mortality rates are lower than those reported by the IMPROVE trial and other observational
studies. This rght be due to the NVR reporting-imospital mortality rather than 3@ay
mortality rates. It may also be due tocompleterecords of the sickest patients being
submitted to the NVR. In addition, we would expect these patients to have an ASA grade of
4 or 5, given the seous nature of the conditionNHS vascular units will be encouraged to
review the completeness of their submissiof ruptured AAA patients andeduce
possible data entry errors.

Overall, 80% of these patients had an open repair.e fHet that EVAR procedures only
constituted 20% of patients may reflect limitations in the availability of endovascular
facilities and skilbetsin some vascular units. Further work is required to establish whether
pathway factors are a limitation on thesa of EVAR for ruptured AAA patients.

Repair of complex aorticonditions

While most AAAs occur below the point where arteries branch from the aorta to the
kidneys aneurysms may occur in other locationdntil recently, open surgeryas the
standard technique to repaithese complex aneurysms. However, EVAR procedures have
become more popular as endovascular graftsolved. Indeed, the delivery of care to
patients with complex AAAas been changing rapidgnd the resultsin this reportare
primarily provided to support the commissioning of vascular services in this area.

During 2014there were 555 records related to these complex AAA procedsubmitted to
the NVR. These were submitted by 65 vasculamits, and the volume of actiyi within
these units ranged from 1 to 76rocedures(median=4). Of these procedures, 485 (87%)
were endovascular.

The inhospital postoperative mortality rates famomplexopen and EVAR procedures were
around 4times greater than the rates fanfra-renal AAAfor both openrepair and EVAR.
The rates werdl8.6% (95% Cl10.3 to 30.0 and4.3% Q.7 to 6.5, respectively. Thiwflects
the complex nature of the disease and surgeryurther interpretation of the figures is
difficult however. Thelevel of caseascertainment for these procedures unclearbecause
the coding of complex aortic procedures in HE®oor whichprevents these procedures
from being clearly identifiedWe will be undertaiag further work in this ara
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Carotid endarteretomy

As people age, he carotid arteries can become narrowue to the buildup of
atherosclerotic plaque. For some patients with a symptonadicowing of a carotid artery
between 50% and 99%, it is recommended thiz¢y havea carotid endarterectomy to
remove the plagueand thereby reduce the risk of a strok&he current NICE guidelifier
strokerecommendsatwo week target time fromnitial symptom to operation.

In the years between 2009 and 2012, the NVR reported that there was a steady decline
the median time from thendex symptom to operation for symptomatic patientslling
from 20 days tol3 days. Since then, the overall median tifnas been fairly stable.In
2014, the median times along the care pathway were similar for patientssyitiptoms of
stroke or TIA. Patients with amaurosis fugax took comparatively longer to progress from
symptom onset to surgery, with the median delay beidgldys (IQR 10 to 44 dgys

The NVR examined theedian time (and intequartile range) from symjgm to procedure

by NHS trust Health Boarddor procedures done between Januaapd December 2014
There was ansiderable variation among NHS trusts in the median time to surdemng

2014 The median was 14 days or less for 62 organisations, but the median exceeded 20
daysfor a minority of vascular units.

Patients may experience various complications following carotid endsntiemy, including:
bleeding, myocardial infarct, cranial nervguiry, or stroke. The risk of a complication
remains low, with rategand 95% confidence intervals (CI)) from 2012 to 20immarised
below.

Procedures Complication

Complication in 2012-2014 rate (%) 95% Cl
Myocardial Infarct within admission 15,817 0.9 0.8-1.1
Bleeding within admission 15,817 2.8 2.6-3.1
Death and/or stroke within 30 days 15,847 2.0 1.8-2.2
g(;?n”igio'\'nerve Injury within 15,846 16 1.4-1.8

All the NHS trusts had a risk adjusted rate of death/stroke within 30 days that fell within the
expected range given the number of procedures performed at the organisation.
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Lower limb revascularisation for peripheral arterial shase

This is the firstime that national figures have been presented together for lower limb
endovascular and bypass procedures. It describes how interventional radiologists and
vascular surgeons have responded to the clinical evidence on the two procedures and
reveals the dferences in the selection of patients for the two interventions.

The outcomes of the revascularisation procedunssre generally good In-hospital
postoperative mortality rates were low, being 1.7% (95% CI 1.3 to 2.3) for endovascular
procedures and 2.7%®©5% CI 2.3 to 3.2) for lower limb bypass. Complications walewe
relatively uncommon and over 90% of patients did not require further unplanned
intervention. Nonetheless, 1 in 10 patients requiredaamission within 30 day®r both
bypass and endosgularprocedures. The NVR does not have informatiortt@reasors

for readmission butocal services should review their loddta and seek ways to reduce
thesere-admissiorrates

These results were based @871 endovascular ad 5387bypass procedure performed in

the 2014 calendar year. This correspondsitoestimated casascertainment of 15% and
90% respectively The low casascertainment rate for endovascular proceduress
unexpected although this is the first year of data collection ana cohort of 2871
procedures enables an initial overview of practice the few participating NHS trusts.
Nonetheless, it prevents the Registry from making any firm statements about the national
picture. It is vital forhospitalgovernance medical revalidiion and commissioning thatiHS
trusts encourage a more active approachdobmitting data orendovascular procedures

the NVR

Major lower limb amputation

In 2014,the National Confidential Enquiry into Patient Outcomes and De@NGEPOD
published itsreview of the care received by patients whmderwent major lower limb
amputation It highlighted a number of areas related to the preoperative pathway that
varied between NHS hospitals. In response to this report, we adapted the NVR &omputa
dataset to capture key issues highlighted by the review

The NVR data on lower limb amputation supports the NCEPOD observations about variation
between NHS trusts in the pm@perative process of care. For procedures performed
between January and Deader 2014, there was considerablariation among NHS trusts
Health Boardsn the time patients waited from vascular assessment to surgeffieremay

be legitimate clinical reasons for patients to wait different times for an amputatjon
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althoughthis isunlikely to explain the extent of the variatiome observed.Vascular units
should investigate the causes of this variation in delays before surgery.

The irhospital mortality rates for aboveand belowknee amputations werd1.6% (95% CI
9.9to 13.5) and6.1% (95% CI 4® 7.6), and are much lower than those reported from
analyses of routine hospital dafs@/aton et al2015] It is possible that the difference is due

to some patients deteriorating after discharge, but we found that only 1 inpdtents
required readmission within 30 days, and it seems more likely that the cohort of patients
captured by the NV 2014 wee less sick than all patients haviagmajor lower limb
amputation. It may also reflect the nature of vascular networks, wheratients are
transferred from a hub centre to the spoke hospital for rehabilitation but subsequently
decline. Changes to the way data are captured within NVR will allow us to analyse this in
more detail in 2016.

From routine hospital data, we estimateaththere were approximately 2300 below knee
and 2500 above knee amputations performed in UK hospitals for peripheral arterial disease
during 2014. Vascular units submitted 1200 of the former and 1265 of the latter, giving an
estimated casescertainment dapproximately 50% for both procedures. This is the same
level as reported in the final year of the National Vascular Databaseit 8disappointing

that there has not ben an increase during the yeararticularly given the attention given to

this apect of care by theNCEPOD repart NHS hospitals and commissioners must
encourage more complete data submission to the NVR for these high risk vascular
procedures.

Organisational Audit

An organisational audit of NHS vascular servie@s undertakerto examine the current
structure of vascular servicedocumentthe evolution of vascular networks within the UK
and investigate the extent to which NHS vascular services meet the organisational
recommendations set by the Vascular Society of Great Braad Ireland(VSGBI). The
audit was undertaken during August ar@ctober 2015 and 84 responses 93%) were
received fronthe 89 NHS trustg Health Boardperforming major vascular surgery.

It is recommendedhat vascular surgery in the UK asganised nto regional networks
consisting of arterial hub and spoke hospitalst the time of the audit, the process of the
reconfiguration of vascular services was still under waiyh 70 (83%) NHS vascular urst
reportingthat they were a part of a completlor nearcompleted reconfigured network.

In terms of recommended levels of staffing and facilities:
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1 96% of vascular unitsad a vascular surgeon available 24/729% of units reported
having at least one vascular nurse specialist, just one unit had a vascular
anaesthetist orcall rota

1 54% of units reported having 6 or more ftithe equivalent consultant vascular
surgeons and 26% of units reported having 6 or moretifmé equivalent consultant
interventional radiologists

1 96%of unitshadwards dedicated to vascular patieraad 90% had at least one full
day operating list per week

1 43%of unitshad at least one hybrid theatre

1 Out-of-hours access to diagnostic CT scans was availablé¥ato® units but only
12% had outof-hours access tduplex ultrasoundy a vascular technologist

In relation to recommendeg@reoperative cargrotocols:

1 preoperative nutritional assessment waerformed in 55% of units and cardiac
assessment iB8%

1 Involvement of the Care of the Elderly tearocurred n 21%o0f units

1 Multidisciplinary management fo(i) diabetic foot diseaseand (ii) strokewas
provided in 87%nd 93%of units. For patients undergoing amputations2% had a
pain management protocol and% had wound/pressure area care protocol.

Only four of the 84 respondersreported not carrying ouelective AAA repairs. té&hdard
endovascular repairs (EVARs) were typically planned and conducted by both vascular
surgeons and radiologistdn addition,71 units reported the provision ofemergency EVARSs

for ruptured aneurysmsusually planned by surgeons and radiologists togeth@#46and

also carried out by both professions (82%).

For patients requiring a major lower limb amputation:

1 84% of trusts reported that all patients undergoing major amputatioesev
preoperatively assessed by a consultant vascular surgeon.

1 80% reported that alpatients were assessed by a rehabilitation physiotherapist

1 61% reported that alpatients were assessed by an occupational therapist

1 25% reportedpreoperative assessmentgere available from a prosthetics service

In terms of postoperative caref patients having major amputatioir5% of unitgeported
that they met the NCEPOD recommendation of having a complex dischaigelinator.
However, only 4%reported havinga timeline for repatriation

In terms of theassessment and treatment of diabetic foot proble@% ofvascular units
had at least one diabetic foot clinic al®@% had at least one diabetic MDT per wedlhe
foot clinics were typically staffed by diabetgdysicians, vascular surgeons, nurses and
podiatrists; physiotherapistand occupational therapistsvhile infection diseasespecialists
were less commonly involvedAll vascular unitsprovided debridement for diabetic feet
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during normal officehours and an out-of-hours service was availlbin 78 of the 84
responding units

In conclusion a large proportion of the NHS trusts in the survey bapropriatelevels of
facilities butsome elements of service orgaation could be improved in many trust8iHS
trusts reported having staff and servicesvailable for a wide range of procedures, had
access to at least one fudhy operating lists, and ihours access to diagnostic services.
However, only onehalf of NHS trusts had six or more fiithe equivalent vascular
consultants and onguarter of NHS trusts had six or more interventional radiologists.- Out
of-hours access to diagnostic services was also linfisedduplex and MR angiography.
There was also variable levels of availability to elements of dgine gathwayfor lower limb
amputationand for patients with peripheral arterial disease
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RECOMMENDATIONS

Vascular unitsvithin NHS trusts / Health Boards

Vascular units should review the results for their organisation to ensure care is consistent
with the recommendations in national clinical guidance on patients requiring major arterial
surgery with vascular conditions.

1 Vascular unit@are encouraged to ampt the care pathway and standards outlined in
GKS 1 a0dzZ  NJ {20ASGeQa !l Jjdzr f AG& A YLINE
att KS £ a0dzt I NJ. {AXIDitab lGadl Shivuld db& mokniRaied to monitor
and report on the adoption of the pathway arnhiis should be reflected in their job
planning

1 There is wide variation in the time patients take from vascular assessment to elective
AAA repair. All team members shouldeview the implementation of thecare
pathwayfor elective AAA repair to reduce waigj times

1 The mortality rates for emergency aneurysm repair remain higlne factor might
be the lack of availability of endovascular repair out of hode recommendNHS
vascular unitsexamine their local practice to determineasons behindhe low
proportion of endovascular cases

1 All staff involved in organising and delivering care to patients who require carotid
surgery need to examine their data and assess their performance against standards
within NICE Guideline CG68

1 There remain considerablvariations betweemNHS vascular unitsith regard to the
provision of carotid endaerectomy within 14 days of symptom$\NHS trusts should
optimise referral pathways whin their networks and implement improvemesto
drive down the waiting times

1 The caeascertainment fomajoramputation and endovascular procedures needs to
be improved. Data collection by all clinicians within vascular units (surgeons and
interventional radiologists) should review how data can be routinely entered into the
NVR

1 Vascular unitsshould undertake aetailed analysis of the pathways of care and
outcomes br amputation, and are encouraged to adopt the care pathway and
a0 yRINRa 2dz0f AYSR Ay GKS 1 &0dzf I NJ { 20AS4
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For Medical Directors ofNHS trusts / Health Boards

Medical Directors should review the results for their organisation and ensure that sufficient
resources are available for vascular units (1) to provide high quality care to patients
requiring elective and emergency arterial pedltires, and (2) collect and submit the data
requested by the National Vascular Registry.

For CommissionersRegional Networks

There is variation between NH&scular unitsn the provision of various elements of care
along the care pathwafor patientsundergoing major arterial surgeryCommissioners (in
Englandjand Regional Health Boardsould review the results for organisations within their
regions to assure themselves of the quality of care provideth&r patients, and should
work with NHS proders to develop strategies for addressing areas of variation. In
particular:

1 Commissioners Health Boardshould encouragéheir local providergo adopt the
OFNB LI GKgle& FyR adlyRIFNRa 2dzif AYSR AY
Frameworls ard Provision oVasculaiServices documents

1 Commissioners Health Boardshould support local data entry to the NVR to ensure
the reliable evaluation of the process and outcomes of care

ForVascular Society of GB&I / British Society of InterventioRadiology

The VSGBI and BS$Rould encourage them members toollect and submit the data
requested by the National Vascular Registity particular, the details of patients who
undergo lower limb procedures.
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1. Introduction

The National Vascular Regis{fyVR)was establishedn 2013to measure the quality and
outcomes of care for patients who undergo major vascular surgery in NHS hospitakss
commissioned by the Healthcare Quality Improvement Partnership (HQIP) as part of the
National Clinical Audit and Patient Outcomes Programme (NCAPOP)

The primary purpose of the Registry is farovide comparative figure®n the performance

of vascular seinges in NHS hospitalsto support local benchmarking and quality
improvement. While NHS hospitals in England and Wales aggiired to reporton their
participation inthe Vascular Registry as part of their Quality AccoahtNHS hospitals in
England, Wkes, Scotland and Northern Ireland are encouraged to participate in the
Registry, so that it continues to support the work of the Vascular SoofeGreat Britain
and Ireland (VSGRY improve the care provided by vascular services within the UK

The NVRaptures data on adult patients undergoing emergency and elective procedares
England and Waldsr following patient groups:

1. patients with peripheral arterial disease (PAD) who undergo either (a) tomer
angioplasty/stent, (b) lowelimb bypass surgerygnd(c) lowerlimb amputation

2. patients who have a repair procedure for abdominal aortic aneurysm (AAA), both
open and endovascular (EVAR).

3. patients who undergo carotid endarterectomy or carotid stenting.

The National Vascular Registrysamereated from an amalgamation of the National Vascular
Database (NVD) and the Carotid Interventions Audit. As part of this prabesRegistry

team and VSGBI Audit Committee revisé@ tlatasetsused to capture information on
patients having one ofhe four procedures in the old NVD IT system (AAA repair, carotid
endaterectomy, lowerlimb bypass and amputation). A new dataset for |oWwerb
angioplasty/stent procedures was also added. These datasets began to be used in January
2014.

In thisNVRreport, we provide informatioron a range of process and outcome measwes
all five procedures for the first timeéWe alsopresentresults ofthe first organisational audit
undertaken since the widespread reconfiguration of vascular services throughout UK
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Being a procedurbased clinical audit, the primary focosmainson outcomes rather than

the process of care. Shetrm aurvival after surgerys the principaloutcome measure for

all vascular procedure$ut this is complemented by measures on tthaical complications
associated with individual procedures,g, stroke after carotid endarterectomy The
provision of comparative benchmark information on outcomes supports vascular specialists
to reduce the risk of complicatiorend postoperative death.

Additional contextual information is provided by the process measufegseare linked to

standards of care that are drawn from various national guidelindsK SProvision of

{ SNIBAOSa TF2NJ t | GA S ydocumendt podéced+hy theDaztulaNSockety 8 S| 4 S
[VSGBI 23] provides an overall framework for the organisation of vascular services, while

a number of other sources descritgandards of carefor the individual procedures,

includng:

ForelectiveAAA repair
1 The VasculaSocietyof GB&IdQuali® L YLINR @SYSy i CNVYSGBIg 2 NJ
2012]
! Sandards and outcome measures for the National AAA Screening Programme
(NAAASHNAAASRO009]
For carotid endarterectomy
1 National Institute forHealth and Clinical Excellence (NICH)oke: The diagnosis
and acute management of stroke and transient ischaemic attacks [NICE 2009]
T blridA2ytrt {GNRB1S {GNXGS38 w51 wnnt8 |yR |
the National Stroke Strategyl Y A Yl 3Ay 3 3JdzA RS¢ @
For peripheral arterial disese
1 The \ascular Society2 ¥ D .Qgality ldiprovement FrameworKor Major
Amputation Surgery w=x={ . DL HAMHB
1 National Institute for Health and Clinical Excellence (NICE). Guidance for peripheral
arterial diseas€GG147 [NICE2012
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1.1 Aim of the 2015 Annual Report

The aim of thisreport is to give an overall picture of the care provided by NHS vascular
units. It provides information on the process and outcomes of care for

1 patients undergoing the elective repair of abdominal aortic aneurysms Akt
infra-renal (below the kidneys) and juxtaupra-renal (adjacent / above)

1 patients undergoing emergencypair of a ruptured AAA

patients having &arotid endarterectomy

1 patients haing a revasculaisation procedure (angioplasty/stent or bypass) fo
lower-limb peripheral arterial disease (PAD)

1 patients having major lowelimb amputation for PAD

=

In addition, the report presents the fimags of an organisational audifThis evaluated the
current arrangement of hospital vascular services, which are in the process of being re
organised into vascular networks in England and the degree to which services were meeting
the organisationalstandards describedy the dProvision ofServices for Patients with
Vascular Disease (P@V) R 2 OdzY S y Viasclil&lBorietyioK&eat Britain and Ireland

The report is primarily aimed at vascularrgeons and their teamworking within hospital
vascular units. Nonetheless, the informatiomtained in the report on patterns of care is
relevant to other health care professionals, patients and the public who are interested in
having an overall picture of the organisation of services within the NHS.

1.2 How to read this report

The results in thisreport are based primaly on vasculaiinterventions that took place
within the UK between Danuary 2014nd 3L December2014. To allow for hospitals to
enter followup information about the patients having these interventions, the datadiin

this report was extracted from the NVR IT system in August 2@y records that were
locked(ie, the mechanism used in the IT system for a hospital to indicate that data entry is
completd were included in the analysis.

The scope of the NVR terds only to patients who underwent a procedure. Details of
patientswho were admitted to hospital with a vascular condition (eg, a ruptured AAA) but
arenot operated upon are notapturedin the Registry
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Results aretypically presented as totals andfopercentages, medians and intquartile
ranges (IQR).Where appropriate, numerators and denominators are given. In a few
instances, thepercentages do not add up exactly 100%, which is typically due toeh
rounding up or down of the individual valsie

Where individual NHS trust and Health Board results are given, the denominators are based
on the number of cases for which the question was applicable and answéaiteel number

of cases included in each analysis may vary depending on the lemébimhation that has

been provided by the contributors and the total number of cases that meet the inclusion
criteria for each analysidetailsof data submissions amgiven inthe Appendces

For clarity of presentation, the termBIHSTrust or Trustshas beenused generically to
describe NHS trusts ardealth Boards.
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2. Repair of abdominal aortic aneurysm

2.1 Abdominal aortic aneurysm s

An abdominal aortic aneurysm is the local expansion of the abdominal aorta, a large artery
that takes blood from tk heart to the abdomen and lower parts of the body. It is a
condition that tends not to produce symptoms until the aneurysm ruptures. A rupture can
occur without warning, causing sudden collapse or death of the patient. Most abdominal
aortic aneurysms acur below the kidneys (i.e., are irdranal).

A ruptured AAA requires emergency surgery. Screening and intervening to treat larger AAAs
reduces the risk of rupture An aneurysm may be detected incidentally when a patient is
treated for another conditn, and is then kept under surveillance. However, to provide a
more comprehensive preventative servjcéghe National Abdominal Aortic Aneurysm
Screening Programme (NAAASP) was introduced in.20I0is invits men for AAA
screenng (a simple ultrasoundcar) in the year they turn 65/ears old (the condition is
much less common in women)Once detected, treatment to repair thaorta before it
ruptures can be planned with the patient, and surgery is typically performed as an elective
procedure.

Aneurysmanay be treated by either open surgery, or by an endovascular repair (EVAR). In
open surgery, the AAA is repaired through an incision in the abdomen. An EVAR procedure
involves the insertion of a stent graft through the groin. Both are major operatidie
decision on whether EVAR is preferred over an open repair is made jointly by the patient
and the clinical team, taking into account characteristics of the aneurysm as well as the
LI GASydQa 13S FyR FAOYySaao

More information about abdominal aortic anegsms and their treatment can be found on
the Circulation Foundation website at:

http://www.circulationfoundation.org.uk/helpadvice/abdominakortic-aneurysm/
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2.2 Patterns of care for elective repair for infra -renal AAA

Thee have beeron-goingchangesin the organisation and delivery dfHSvascular services
for elective AAA repaisince 2010 An important driver of this has been the accumulating
evidence on the benefits of delivering major vascular surgery in hospaidls high
caseload. In response to thisthe VSGBhasrecommenad that vascular units need to be
of sufficient size d enable consultant surgeons undertake aasenable number of
procedures #&longside an emergency on call rptfvSGBI2012; VSGBI2015]. This
recommendation has been supported by NHS England asdone of the principles
underpinning theestablishment of Vascular Network§.here has also been investment to
improve the operating environment for vascular specialistgh the increasingavailability

of theatres hatincorporateradiological imagingquipment (secalled hybrid theatres).

The changes in theaumber of NHS trustproviding elective repair ofnfra-renal AAAiIn
Englandis summarised in Figur@.1. In 2010this procedure wagerformed in99 NHS
trusts, and44 (44%) of these had performed fewer than 30 operations. By42@% of the
NHS trusts had stopped performireective AAA repairsand in the remaining/5, the
number of NHS trusts performing fewer than 30 operations had faller2to 2

A similar centralisation process has occurred in Northern Ireland, with all AAA repairs being
performed in Belfast. The number of NHS8spitalsin Wales and Scotland performing
surgery has not changed sifioantly since 2010.

Figure 2.1: Number dinglish NHS trusts performing elective infeaal AAA surgery
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In August2015, the Registry published the results of electinéa-renal AAA repais on the
www.vsqip.org.uk website for all UK NHS trusts that currently perfitvese procedues.

For eab organisation, the website gives the number of operations, the typical length of

stay, and the adjusted thospital mortality rate for operations performedver the five
yearsbetween 1 January 2@ and 31 December 2@1 For English NHS trusts, the same
information was also published for individual consultants currently working at the
2NBI YAAlL GA2YyS Fa LINLO 2F bl { 9y3aflyRQa a9 @¢
initiative. Consultantevel information was also published for NHS hospitals in Syale
Scotland and Northern Ireland feargeons who conseptl.

This report complements the figures on the VSqip website and provides additional
information at an NHS trust level aiective repair of an infraenal AAA Focusing on NHS
providersmeans the analysis can use a shorter period of time and still baffieient cases

to produce robust statisticsThisalso results iiTmore upto-date information and the ability

to derive process measures introduced in the 2014 datasets. For postomerabtrtality
rates, it has still been necessary to use data on procedures perfobregdeen 1 January
2012 and31 December 204 in order to have sufficient sample sizes

Between 1 January 2@ and 31 December 2@] the NVR received information from 110
NHSorganisations: 92 in England, 6 in Wales, 10 in Scotland, and 2 in Northern Ireland.
These organisatiorsubmitted12,894procedures to the NVR. The number of elective infra
renal AAA procedures identified in the routine hospitals datasets over the pamed was
15,296 which gives an overall casscertainment 0f84%. The estimated2014 case
ascertainment figees for the four nations were83% for England,100% for Northern
Ireland, 65% for Scotland and100% for Wales. The overall cas@scertainmenthas
remained fairly stable over thlast three years (Table 2.1)

The estimated casascertainment figures for individual NHS trustay differ slightly from
thosepublished onwww.VSqip.oraik websitedue to the dfferent time periods covered.

Table2.1: Estimated casascertainment of electivenfra-renal AAA repairs*

2012 2013 2014 Total
Audit procedures 4,442 4,213 4,239 12,894
Expected procedures 5,130 5,108 5,058 15,296
Estimated case-ascertainment 87% 82% 84% 84%

** |t is possible that the a small number cdmplex EVAR procedures that were carried out for indrzal
aneurysmsare included in the expected procedures figures due to issues related to their codimg, the
case ascertainment rates shown above, and in appeBdixay be an underestimate for those NHS trugst
carry out complex EVARocedures
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2.3 Overview of patient characteristics and surgical activity

The characteristics of gtients who underwent an elective repair of an infraenal AAA
during 2014are summarised in Table 2. Patientswere typically elderlyand 7in 8
procedures were performed on men.The majority of procedures were performed for
patients with an AAA diameter between 5.5 and @ms. Few had AAAs with a diameter of
less than 5.5cm, the typical threshold at whpdtients may beadvised to have surgery

The percentage of patients with asymptomatic disease was 95.A%out one quarter of
patients were referred for vascular assessmafter the aneurysm was detected lspme
form of screening Most of these are likely to correspond to patients under local
surveillance after an infreenal AAA was detected incidentally rather than patients whose
aneurysm was detected through thmational screening programme. Indeeletmajority of
patients were referred foassessment fromther sources

Table 2.2: Characteristicsof patients who had elective infreenal AAA repair between
January and December 201€olumn percentages

Open % EVAR % Total

AAA
Total procedures 1,460 2,779 4,239
Age group Under 66 373 25.6 233 8.4 606
(years) 66 to 75 699 48.0 990 35.7 1,689
76 to 85 370 25.4 1,313 47.4 1,683
86 and over 13 0.9 235 8.5 248
Male 1,283 87.9 2,449 88.1 3,732
Female 177 121 330 11.9 507
Previous AAA surgery 98 6.7 254 9.1 352
Indication Screen detected 419 29.7 658 23.9 1,077
Non-screen 867 61.4 1,808 65.7 2,675
Other 125 8.9 284 10.3 409
AAA diameter Under 4.5 26 1.8 89 3.2 115
(cm) 45t05.4 83 5.7 172 6.2 255
5.5t06.4 858 58.8 1,733 62.4 2,591
6.5t07.4 264 18.1 499 18.0 763
7.5 and over 228 15.6 284 10.2 512
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The risk profile of patients is summarised in Tabl& 2n general, patients are rated as
having poor levels of fithessyith severe systemic diseagdSA grade 3). Perhaps not
surprisingly, the prevalence of other cardiovascular diseases is high, witthinls having
hypertension and about onbalf sufferirg from some form of heart disease. This is also
reflected in the high proportion of patients on medication when assessedpegatively.

Table 2.3 Risk profile of patients who had elective infemal AAA repair between January
and December 2014. Colunpercentages

Open % EVAR % Total
AAA

Total procedures 1,460 2,779 4,239
ASA fitness grade 1,2 571 39.1 751 27.0 1,322
3 850 58.3 1,889 68.0 2,739

4.5 38 2.6 137 4.9 175

Current Smoker 411 28.2 491 17.7 902
Comorbidities Diabetes 181 12.4 506 18.2 687
Hypertension 943 65.6 1,888 68.0 2,831

Chronic lung disease 294 20.2 706 25.4 1,000

Ischemic heart disease 452 31.0 1,191 42.9 1,643

Chronic heart failure 26 1.8 167 6.0 193

Chronic renal failure 96 6.6 407 14.7 503

Stroke 87 6.0 212 7.6 299

White cell count 3to 11 1,288 88.3 2,523 90.8 3,811
(10°) under 3 or over 11 170 11.7 255 9.2 425
Serum sodium 135 to 145 1,312 90.0 2,489 89.6 3,801
(mmol/l) under 135 or over 145 146 10.0 289 10.4 435
Serum creatinine 120 or lower 1,298 89.0 2,291 82.5 3,589
(umol/l) more than 120 160 11.0 487 17.5 647
Medication Antiplatelet 1,127 77.2 2,100 75.6 3,227
Statin 1,181 80.9 2,208 79.5 3,389

Beta blocker 424 29.1 913 32.9 1,337

Ace Inhibitor 519 35.6 1,050 37.8 1,569
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2.4 Preoperative care pathway for elective infra -renal AAA

The VSGBIAAA Quality Improvement Framework [VSGBI 2P1made various
recommendations about the preoperative pathway of care for elective patients with-infra
renal AAA. These included:

1 All patients should undergo standard preoperative assessment and risk scoring,
including cardiac, respiratory, renal, diabetes, peripheesdcular disease, as well as
CT angiography to detarine their suitability for EVAR

w All patients should be seen in pessessment by an anaesthetist with experience in
elective vascular anaesthesia

w ldeally, a vascular anaesthetist should alsanwelvedto consider fitness issues that
may affect whetheopen repair or EVAR is offered

1 All elective procedures should be reviewed preoperatively in an MDT that includes
surgeon(s) ad radiologist(s) as a minimum

The changes in the NVR dataset at the beginning0d4 enabled several new measures
related to these standards of care b derived In summary:

1 98.0% opatients underwent a formal anaesthetic revied1564,239)

1 90.0% of ptients who had an anaesthetic revidvad oneby a consultant vascular
anaesthetist 8,740'4,156

1 73.7%of patients had their fithess measurd (3,1204,233), the most common
assessmenmethod beingCPET48.1% of measurements).

 94.0% ofpatientswitha! !' I RALFYSGSNI x pdpOY RSSYSR a
pre-operative CT/MR angiography assessm@&6353,866).

1 80.2% of elective patients were discussed at MDT meeting6¥3,239)

These resultsuggest that the majority of patients are receiving ctrat is consistent with

the recommended pathway.The overall rates for patients having poperative CT/MR
angiography and MDT assessmang lower than expected, but thapight be conservative.

The rates include the patients for whom the dates were nomkn as well as patients who

did not receive these values. We have chosen to report the figures in this way because, for
audit purposes, hospitals should know the values.

The National AAA Screening Programme has emphasised the importance of the timely
SOKSRdzf Ay3d 2F |y StSOGAGS NBLI AN G2 YAOGAIDL D
waiting for intervention This is a small absolute risk, but the NAAASP recommends a target

of 8 weeks from date of referrdtom the NAAASB the date of the repair.
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The changesn the datasetenabled us to examine the time from vascuémsessment to
surgery forelective infrarenal AAA repairs. This covers an important component of the
referral process that is under the direct control of vascular servidggure2.2 (overleaf)
summarisesthe variation among NHS trusts in the medi§lQR)time from vascular
assessment to surgeifpr procedures performed in 2014The graphcontains figures for all
organisations that had 10 or mormfra-renal AAA repaircases wih assessmentand
procedure dates.The median time is represented by a black dot. The igtertile ranges
(IQRs) are shown by horizontal green lines. Any upper quartile line that is red indicates that
the upper quartile valuavas above200 days. Thistypically occurs when the number of
patients withassessmenénd procedure dates for the NHEganisationwas relatively smia

The median delay at the majority of vascular units teetb fall within the range of 60 to 90
days. Nonetheless, the upper iinof the interquartile ranges shows thaat almost a half

of the vascularunits (38 of 81) 25% of patient®perated on in 2014vaited more than120

days While there ardegitimatereasonsfor some patients to wait for surgerguch aghe
investigation and optimisation of comorbid medical condition® note that120 daysis

well over the National AAA Screening Programme target of 8 weeks from date of referral to
surgeryand the analysis also only covers the period from vascular assessoramgery.

The values for the individual organisations can be found in App@adix
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Figure 2.2 Median (IQR) tina from assessment to treatmer{tiays) forpatients who had
elective infrarenal AAA repair between January and December 2014
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2.4 Details of surgical practice and postoperative outcomes

The use of edovascular (EVAR) procedureas become ioreasngly common since its
introduction in 1991. In 2014, they accounted for 66% of elective -ngfinal AAA repairs.
There were small differences ithe characteristics of patients who had EVAR and open
procedures (Tabl@.2), with those undergoing EVAR procedures being, on average, slightly
older and having a greater burden of comorbid dise@sble 23).

Open repairsaccounted for 34% of procedures. Among thetbee most commontype of
NBLIANI g1 & 6A0K (6546 biNwed B&bifurcited dgraft®o.3/61 NI ¥

The 2014 NVR dataset featured an expanded set of data itbatscharacterisedifferent

aspectsof an aneurysm and its relationship to the adjoining norrted, the length and
angle of the normal aorfa These features can make BNAR procedunmore complex and
can influence patienbutcomes Overall, amonglective infrarenal EVARepairs:

1 The nek angle was less than @@gress for90.3% of procedures

1 The malian (QR proximal aortic neckliameter and length wer@4 (22 to 26) mm
and24 (17to 31) mm, respectively

1 There wered440 (16.1%) procedures that unilaterally extended into the iliac artery
and 142 (5.2%) proceduresequiredbilaterallimb extensions

A complication of EVAR procedures are endoleaks, in which blood still enters the aneurysm
sac after the repair. Type Il endoleaks (in which blood flows into the sac from other
branches of the aorta) are the most common, and least serious type. These may not require
immediate treatment as some will resolve spontaneously. Type | endoleaks (in which blood
leaks at thepoints the graft is attached are more serious and generally require intervention.
Among the 2014 EVAR procedures:

1 2,339 (85.1%) praedures experienced no endoleakhile the patient was in
hospital

1 Type 1 and Type 2 endoleaks occurred2b (4.5%) and273 (9.9%) procedures
respectively

1 132endoleaks required intervention

The overall patterns of postoperative care are summarised in Table Phere are some
notably differences between patients having open and EVAR procedures. For EVAR
procedures, over &lf of patients are returned to a normal hospital ward after surgery.
Among those admitted to either level 2 or 3 critical care, the median length of stay was 1
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day. The median length of the overall postoperative stay was 3 days. For patients
undergoingopen repair, 95% of patients were admitted to a level 2 or level 3 critical care

unit. They typically remained there for 2 days, and the median overall postoperative stay
was 8 days. Patients having open repair were more susceptible to respiratory
compications, and the rate of return to theatre was also slightly higher on average.

Table 24 Postoperative details of elective infranal AAA repairs for procedures
undertaken between January and December 2014

Open AAA EVAR
(n=1,460) (n=2,779)
Admitted to Ward 3.5% 56.2%
Level 2 52.5% 38.8%
Level 3 44.0% 5.0%
Median IQR Median IQR
Days in critical care: Level 2 2 1to3 1 Otol
Level 3 2 2t04 1 1to3
Hospital length of stay (days) 8 71012 3 2t05
Rate 95% ClI Rate 95% ClI
In-hospital postoperative mortality 3.2 2.3t04.2 0.8 0.5t01.2
Defined complications
Cardiac 5.7 46t07.0 1.6 12t02.2
Respiratory 123 10.7to 14.1 2.1 16to02.7
Haemorrhage 2.1 14t02.9 1.1 0.8t0 1.6
Limb ischaemia 3.3 241043 1.2 0.8t0 1.6
Renal failure 4.2 3.3t054 1.2 0.8to 1.7
Other 0.8 04tol.4 0.2 0.1t00.4
None of predefined 76.5 74.2t078.6 93.8 92.8t094.7
Return to theatre 6.7 55t08.1 2.4 19t0 3.1
Re-admission within 30 days 5.7 441t07.3 6.6 5.6t07.7
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2.5 Postoperative in -hospital mortality for elective infra -renal AAA repair

The principal perforrance measure used by the NVR for elective infeaal AAA repair is
the postoperative inhospital mortalityrate. In this section, we reporthese outcomedor
NHS organisationsndertakingthese AAA repais during the period from 1 January 2012 to
31 December 2014We used this 3/ear period to give a robust estimate @fitcomes.

The comparative, riskdjusted mortality rates for individual NHS trusts are shown in the
funnel plot in Figure 3.[Spiegelhalter 2005]The horizontal axis shows surgical activity

with dots further to the right showing thbBospitak who perfom more operations.The
99.8%control limit defines the region within which the mortality rates would be expected to
fall if their outcomes only differed from the national rate because of random variation.

All the NHS trusts had a rigkljusted rate of inptient mortality that fell within the expected
range given the number of procedures performdeigures 2A and 24B overleaf show the
risk-adjusted rate of inpatient mortality among NHS trusts for open repair and EVAR
procedures separately. Each funmpbt is centred on the national average mortality rate
for these two procedures.

FHgure 2.3. Rskadjusted irhospital mortality rates after elective infrarenal AAA repair
amongNHS vascular units f@rocedures performed hgveen Jan 2012 and Dec 20I#he
overall inrhospital mortality rate was 1.5%.

401
354 |
30 |
25 |
20 -

15 A \
10 A S

5 A * ap . . 5 _\\jN_____‘_
'y Jee O % ° 0% .
0 wee ’ e 0% '.‘..;'l~‘..~. LH L [P

0 50 100 150 200 250 300 350 400

Number of operations

° Trust — — - 99.8% limit
National proportion

NVR 2015 Annual Report Pagel5



Figure2.4: Funnel plot of risladjusted inhospital mortality after elective AAA repair for
open and EVAR procedures. TDherall inhospitalmortality rates for open an&EVAR
procedures were3.0and0.7%, respectively.
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3. Repair of complex abdominal aortic aneurysms

3.1 Repair of ruptured abdominal aortic aneurysms

Although here has been a steady decline in the incidence of ruptiakdominal aortic
aneurysns, it remainsa common vascular emergepnc For a long time, the only surgical
technique for a ruptured AAA was open repair. Recently, it has been possible to take an
endovascular approach. Some observational studies had reported that EVAR yresced
might havelower 30 day mortality rate than open repairs. However,amy patients with
ruptured aneurysms are unsuitable for conventional EVARNd so these results might
reflect differences in the patients selected for each technique. Indeed, ébalts of the
IMPROVE trigPowell et al 2014]which compard the outcomes oEVAR andpen repair
among patients with ruptured AAAs reported30 day mortality of 35.4% and 37.4%
respectively. It concluded tha&andovascular repair was not associatedhaany significant
reduction inshortterm mortality.

In this section we report on the characteristics of patients with a ruptured AAA into the
NVRwho had their procedure between 1 Janua2p12 and31 December2014 We
estimate the casascertainment fothesepatients is75%.

The vast majority of patients having surgery for ruptured AAA are men (Table Bnag).
cohort of patients is older on average compared to patients who had an elective repair for
an infrarenal AAA with most being over 75 years ohge at the time of surgery. The
average diameter of the aneurysm is also larger, with over half of the patients having an
aneurysm greater than 7.5cnOpen repairs constitute 78% of all procedures. On average,
patients undergoing an open repair havens® ASA grades and a larger AAA diameter.

Given the serious nature of a ruptured AA¥e would expecpatientsto have anASA grade
of 4 or 5. We encourageNHS trusts to review the records of patients not given HR®&A
rating forpossible data entrgrrors. The overestimation of patient fitness that results from
mis-entered ASA grades would lead to resdfjusted outcomes being too high.
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Table3.1: Characteristics of patients who hadepair of a ruptured AAAdetween January
2012and December 2014

Open % EVAR % Total
AAA

Total procedures 1,976 577 2,553
Age group Under 66 209 10.6 44 7.6 253
(years) 66 to 75 783 39.6 159 27.6 942
76 to 85 848 42.9 276 47.8 1,124

86 and over 135 6.8 98 17.0 233

Male 1,622 82.1 493 85.4 2,115
Female 354 17.9 84 14.6 438
Previous AAA surgery 138 7.2 86 15.3 224
AAA diameter <4.5 9 0.5 17 3.3 26
(cm) 45t05.4 63 35 34 6.5 97
55t06.4 268 15.0 91 17.4 359

6.5t07.4 375 21.0 107 20.5 482

7.5 and over 1,072 60.0 273 52.3 1,345

ASA fithess grade 1 or2 146 7.9 44 8.1 190
3 236 12.8 123 22.6 359

4 860 46.6 304 55.8 1,164

5 603 32.7 74 13.6 677

Serum creatinine 120 or lower 990 58.8 313 59.1 1,303
(umol/l) more than 120 693 41.2 217 40.9 910

The outcomes of the surgical repair for patients with a ruptured AAA are summarised in
Table 3.2. The ihospital postoperative mortality rates for open and EVAR procedures
were, respectively, 32%(95% CB5.1 to 39.4 and19.946(95% C16.7 to 23.4. While this
show a clear differencbetween the approacheghis is likely toreflect differences in the
AaSOSNAGe 27F Llnd andtgniical Gactadit fieRtival gkoRpgadising fromthe
selection process.

We note that he postopemtive mortality rates are lower than those reported ke
IMPROVE trigPowell et al 2014&nd other observationadtudies This might be due to the
NVR reporting ifhospitalmortality rather than30-day mortality rates. It may also be due
to the recads of the sickest patients not being submitted to the NVR.
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Table 3.2 Postoperative details of emergency repairs for ruptured AAAs undertaken
between January 2012 and December 2014 (unless otherwise stated)

Open AAA EVAR
(n=1,976) (n=577)
Median IQR Median IQR
Hospital length of stay (days) 11 5t021 9 5to0 17
Rate 95% CI Rate 95% CI
In-hospital mortality 37.2 35.1t039.4 19.9 16.7 to 23.4
Defined complications
Cardiac 29.1 26.7t0315 17.7 14.0t0 22.0
Respiratory 34.3 31.81t036.9 21.4 17.4t0 25.9
Haemorrhage 7.5 6.2t09.1 3.2 1.7t055
Limb ischaemia 11.0 9.4to12.7 6.1 3.9t09.0
Renal failure 37.3 34.7t039.8 20.9 16.9to 25.4
Other 1.7 1.1t0 25 1.3 04t03.1
None of predefined 30.2 27.8to0 32.7 54.8 49.6 t0 59.9
Return to theatre 35.2 32.3t038.2 10.0 7.41013.2

Other informationon the outcomes of care fauptured AAA patientsvas only available for
those admitted between anuary andDe@mber 2014 due to thentroduction of the new
NVR datasetAmong these patients:

1 5.1% of patients died in theatre

1 91.3%of all patientswere admitted to level 2 and level 3 critical care wards

1 The median (IQRgngth of stay in level 2 and levekftical carewardswas1 (0 to
3) daysand4 (2 to 8) days,respectively

In summarythese results highlight a number of issues. Firstyured AAA remains a very
serious condition with high postoperative mortality and morbidity This highlights the
important role that thescreening programmean play irpreventing these events.

Secondpnly 20% of patientaindergo anEVARprocedure for a ruptured AAA, in contrast to
the two-thirds of elective infracenal AAA repairbeingperformedthis way There are likely

to be variousclinical factors resulting in the selection of one technique over the other
including anatomical suitability artie physiologicabf patients. Indeed, the comparatively
favourable results for EVAR procedures suggest that it is being introduced céutious
patients for whom it is most clearly appropriate. We stress that the results here provide no
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evidence of the relative merits of the two techniques, ahe tnitial results of the IMPROVE
trial showed that the open and EVAR procedures produced elgumtigesults.

Nonetheless, it is also possible that the use of EVAR in only 20% of patients reflects
limitations in the availability of endovascular facilities and skills in some vascular units.
Further workis requiredto establish whether pathway &ors are a limitation on the use of
EVAR for ruptured AAA patients.

3.2 Elective r epair of complex aortic condition s

Most abdominal aortic aneurysms occur below the point where arteries brémeh the
aorta to the kidneys. d@tic aneurysmsmay occur inother locations, however, and are
typically more complex in their morphology. Those that ocabove this point are
categorised into three types:

1 Juxtarenal (immediately below the renal arteries)

1 Suprarenal (that occur above the renal arteries) and

1 Thoraccabdominal (more extensive aneurysms involving the thoracic and
abdominal aorta).

Until recently, open surgery has been the standard technique to reqpemplexaneurysms
However,as endovascular grafts have developeddeal with these more comficated
situations EVAR procedures have become more popuzollectively thes@roceduresare
knownas complex EVAR repairs, loolve a number of techniquesThe most common are

1 fenestrated EVAR (FEVAR) involves the usegoaft which has holedenestrations)
to allow the passage of blood vessels from the aorta

1 branched EVAR (BEVAR) in wisieparategrafts aredeployed am eachblood vessel
from aorta after the main graft has been fitted

1 thoracic endovascular aortic/aneurysm rep@ieVAR)

The /AR approach may also be useden anabdominal aneurysm extends down to the
common iliac arteries Here, ariliac branch devices usedto preservethe bloodflow to the
internal iliac arteries.

In 2012, results on the use t#nestratedEVAR procedurdsr suprarenal AAA performed
between 2007 and 2010 were published by tBgtish Society of Endovascular Therapy /
GLOBALSTAR regisBSET 2012] They reported a 3@ay mortality rate of 3.5% (11 of
318), but observed mortality of 9.4% (6 of 6fjr FEVAR procedures involving the coeliac
trunk. To complement these finding&arthikesalingam et al used routine hospital d&da
produceresultsfor open procedures between 2000 and 20Karthikesalingam et al 2013]
They reported a 3@ay mortality rae of 14% overallbut notedthat direct comparison with
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the FEVAR resultsvas difficult because the location of the aneurysm could not be
determined from the data, and the study was likely to includghoraco-abdominal
aneurysms which are associated witigher risk.

In this section, weprovide the first result®n the outcomes of elective surgery for patients
with complexabdominal aortic aneurysms We report on both open and complex EVAR
procedures performedbetween Januarg0l4and December 2014

There were 555 records relatad these complex AAA procedures in the NVR. These were
submitted by 65 vasculamits, and the volume of activity within thesmits ranged from 1

to 76 procedures(median=4). Of these procedures, 485 (87%) were endovasc(llable
3.3), with pst over halfbeingfenestrated EVARs. The patients undergoing these repairs
were similar in their distribution of age and sex to the patients having elective-iefral
AAA repairs.

Table 3.3: Characteristics of patients who hadedective repair otomplexAAA between
January 2014 and December 2014

Open % EVAR % Total
AAA
Total procedures 70 485 555
Age group Under 66 19 27.1 77 15.9 96
(years) 66 to 75 33 47.1 183 37.9 216
76 to 85 18 25.7 196 40.6 214
86 and over 0 0 27 5.6 27
Male 63 90.0 415 85.6 478
Female 7 10.0 70 14.4 77
Type of procedure FEVAR 263 542
BEVAR 47 97
TEVAR 75 155
lliac branch graft 84 173
Other (eg, chimney / 16 33

snorkel / periscope)

The outcomes of elective repairs for patients with non inkgaal AAA are summarised in
Table 3.4. The ihospitalpostoperativemortality rates for open and EVAR proceduvese
aroundfour-times greater than the rates for infreenal AAA for botlopen and EVAR repair,
reflecting the complex nature of the disease and surgeRor EVAR proceduretjree-
guarters ofpatients areadmitted to either level 2 or 3 critical cayeand he median length
of the overall postoperative stay wdsdays. For p@ents undergoing open repair,7% of
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patients were admitted to a level 2 or level 3 critical care umihere tey typically
remained there for 22 days Themedian overall postoperative stay waslays. Just over 1

in 10 mtients having open repair wereadmitted to critical care oreturned to theatre. A
similar proportion of patient having EVAR repair returned to theatre, and were also more
likely to be readmitted within 30 days than open repairs.

Table 34 Postoperative details odomplexAAA remirs undertaken between January 2014
and December 2014

Open AAA EVAR

(n=70) (n=485)

Admitted to Ward 2.9% 24.9%

Level 2 51.4% 50.5%

Level 3 45.7% 24.3%
Median IQR Median IQR
Days in critical care: Level 2 2 Oto4 1 Oto2
Level 3 3 2to 4 2 1to2
Hospital length of stay (days) 9 71014 6 3to9
Rate 95% ClI Rate 95% ClI
In-hospital postoperative mortality 18.6 10.3t0 30.0 4.3 2.7t06.5
Re-admission to critical care 114 5.1t021.3 4.1 25t06.3
Return to theatre 12.9 6.1to0 23.0 9.7 7.2t012.7
30 day readmission rate 22 01to1l1.8 9.7 6.8 t0 13.2

This section provides the first national results on the repair of complex AAA. They are
included to provide some informatioabout the current situation within the UK as clinical

practice has been changing rapidly with the introduction of more complex EVAR grafts. The
results are primarily provided to support the commissioning of vascular services in this area.

Complex aorticaneurysm repairscomprise a relatively small part of the overall vascular
surgical workloadbut theyconsume agreaterproportion ofthe health careresources than
infra-renal AAA repairas shown by the increased use of critical care facilities, LOS and
complications compared to nenomplex aortic proceduresThe figures also highlight the
increased risk associated with these procedures compared to-iafral AAA repair.
Further interpretation of the figures is difficulhowever. We are unsure of thievel of
caseascertainment for these procedures becaubke coding of complex aortic procedures
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in HES prevents these procedures from being clearly identified. Consequently, we do not
know if these results are representative of the country as a wholenebheless, the high
postoperative mortality rate, particularly for open repairs, suggests that NHS tamsts
Commissionershould be focused on ensuring the care for these patients is as safe as
possible. We would recommend that considerations abouhere complex aortic surgery
takes placeshould bebased onthe submission of accuratdata on caseload and outcomes

to the NVR
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4. Carotid Endarterectomy

4.1 Background to audit of patients having surgery for  carotid stenosis

The carotid arteries arthe main vessels that supply blood to the brain, head and néck.
people age, thee arteries can becomenarrow because ofa buildup of atherosclerotc
plaque on the arterial wall. The plague may cause turbulent blood flowtlaranbosis.
Material breaking off can lodge in the blood vessels of the brain causing either transient
symptoms or a stroke. Those with transient symptoms have the highest risk of stroke in the
period immediately following the onset of symptoms.

The risk of stroke can be reded if surgery is performed quickly followitige onset of
symptoms. Forsomepatients with a narrowing of aarotid artery between 50% and 99%, it

is recommended that surgery to remove the plaque, a carotid endarterectomy, is performed
within two weeks.

An audit of thecare received bypatients who undergointerventions (either surgery or
endovascular stentingpr carotid stenosisvas initiatedin 2005 as a collaboration between
the Vascular Society of Great Britain & Ireland and the Royal College sitiBhy The
Carotid Interventions Audit regularly published informatioon surgical carotid
endarterectomy (CEAgvaluating care against clinical standards from two principal sources

1. National Clinical Guidelines 2009 Stroke: The diagnosis and meutagement of stroke
and transient ischaemic attackdICE 2009]

2. National Stroke StrategfpH 2007 F YR A (& | & & 2 O kmiplangeiRingLtbdzdo t A O
National Stroke Strategyan imaging guide ®

The figuresin this report summarisearotid proceduresperformed between 1 January 2014

and 31 December 2014. During this period, data were submitted4byséirgeons, who

were working at 98 NHS trusts and Health Boards in England, Wales, Scotland and Northern
Ireland. Data were submitted to the Registry orto#al of 4,862 interventions, which
covered:

w 4,464 symptomatic patients
W 4,862 cases with complete 30 day survival information
() 3,492 cases for whom information was submitted on a follaw appointment

The information in this report broadly follows the structure of the previous reporten
carotid endarterectomy Figures oftte median time from symptom onset to carotid surgery
focused on the most recent year, being derived for symptomatic patients operated
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between 1 January 2014 and 31 December 20¥ormation on the outcomes of care was
derived from three years of data, covering years 2012 to 2014.

From 2012 to 2014, data were submitted to the NVR on 15,847 carotid endarterectomies.
The number of procedures identified in the routine hospitdégasets over the same period
was 17,759 giving an overall casescertainment of89%%. The2014 estimated case
ascertainment figures for the four nations wer88% for England100% for Northern
Ireland, 70% for Scotland and0 for WalesThe overall casascertainment has been
consistently high over the previous three years (Tahbig.

Table 4.1: Estimated casescertainment of carotid endarterectomy

2012 2013 2014 Total
Audit procedures 5,859 5,126 4,862 15,847
Expected procedures 6,368 5,880 5,511 17,759
Estimated case-ascertainment 92% 87% 88% 89%

4.2 Characteristics of patients and treatment pathways

Table 42 summarises the characteristics of patients who underwent carotid
endarterectomy during 2014The procedure was more common among men than women,
with 65.9% of patients undergoing these procedures being male. The mean age of patients
was71.9years.

Nearly threequarters of the patients had at least 70% stenosis in their ipsilateral artery at
the time of operation, and91.8% were symptomatic. Among the 4,464 patients with
symptomatic disease, TIA was the most common symptdim8t) followed by stroke
(34.1%). Only 1.6% of patients haalprevious ipsilateral treatment.
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Table 4.2: Patientharacteristics of patients who underwent carotid endarterectomy
between 1 January 2014 and 31 December 2014

Patient characteristics No. of %
procedures
Total procedures 4,862

Age (years), (n=4850)

Under 66 1,317 27.2
66 to 75 1,691 34.9
76 to 85 1,541 31.8
86 and over 301 6.2
Male 3,206 65.9
Female 1,656 34.1

Co-morbidities (n=4861)
Diagnosed diabetic 1,142 235
Current symptoms/ treatment ischaemic heart disease 1,602 32.9

Rankin score prior to surgery (n=4862)

0-2 4,418 90.9
3 383 7.9
4-5 61 1.3

Patients symptomatic for carotid disease
Index symptom if symptomatic: (n=4464)

TIA 2,135 47.8
Amaurosis fugax 680 15.2
Stroke 1,522 34.1
None of the three above 127 2.8

Grade of ipsilateral carotid stenosis* (n=4,831)

<50% 97 2.0
50-69% 1,158 24.0
70-89% 2,171 449
90-99% 1,393 28.8
Occluded 12 0.2

Pre-op drugs prior to surgery(n=4860)

Antiplatelet 4,493 92.4
Statin therapy 4,250 87.4
Beta Blocker 1,245 25.6
Ace inhibitor 1,816 37.4

* level of stenosis recorded at the time of initial imaging.

Patients may be referred for carotid endarterectomy from various medical practitioners.
The stroke physician is the increasingly comrsource of referral, increasing from 436 in

2012 to 791% in 2014. The next most common referral sources in 2014 were: neurologists
(4.7%), general practitioners (4.3%) and vascular surgeon (2.4%)
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The current NICE guideline recommends two weeks addtget time from symptom to
operation in order to minimise the chance of a high risk patient with TIA developing a stroke
[NICE 2009]In the yeardrom 2009to 2012, there was a steady decline in the median time
from the ndex symptom to operation for syptomatic patients falling from 20 days ta3

days Waton et al 20130]. Figure 4.1shows that the overallmedian timesince has been

fairly stable.

Figure 41 Index symptonto operation (number of days) for symptomatic patients between
1 January 2012 and 31 December 2014.

20
18
16
14
12+

10

Jan 12 - Mar 12 —
Jul 12 - Sep 12
Oct 12 - Dec 12 —
Jan 13 - Mar 13 —
Jul 13 - Sep 13—
Oct 13 - Dec 13
Jan 14 - Mar 14 —
Apr 14 - Jun 14 —
Jul 14 - Sep 14 —
Oct 14 - Dec 14 —

Apr12-Jun 12 —
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Date of operation

The distribution of symptom to operation timder all NHS trustss summarised in Figure

4.2. The graptcontains figures for atbrganisations that ha 10 or more symptomatic cases
with exact symptom and procedure date$he median time is represented by a black dot.
The interquartile ranges (IQRs) are shown by horizontal green lines. Any upper quartile line
that is red indicates that the upper qude valuewas above 100 daysThis typically occurs
when the number of patients with exact symptom and procedure dates for the NHS
organisationwas relatively small. The vertical red line in the graph represents the current
NICE Guideline of 14 daysriteymptom to procedure.
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Figure 42: Median time (and integuartile range) from symptom to procedure by NHS trust
for procedures done between Januagd December 2014
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Figure 4.2shows that there was considerable variation among NHS trusts in the median

time to surgeryduring 2014 The median was 14 days or less for 62 organisations, but the

median exceeded 20 days for a minority of vascular units. The values for the individual
organisations can be found in Appen8ix

In 2014, the median times along the care pathway were similar for patients with symptoms
of stroke or TIA.Patients with amaurosis fugawhere the stroke risk is lower and greater
delay acceptabletook comparatvely longer to progress from symptom onset to surgery,
with the median delay beingladays (IQR 10 to 44 dgys

4.3 Operative details and postoperative surgical outcomes

Table 43 summarises the operative details founilateral carotid endarterectomy
procedures. These correspond to the majority of procedures. There werdamnlpilateral
procedures. There werg.1% ofprocedures that used an endovascular carotid stent.

There are various aspects of the operative technithet may influencethe outcomeof a
carotid endarterectomy For example, lmunts may be placed to ensure blood suppy
maintainedto the brain during the procedureThe need for shunting is reduced when local
anaesthetic is used as the patient can be assessed for signsetraleischaemia.Among
procedures performed during 2014, 49.6% involved the use of a shunt.

Table 4.3 Details of unilateral carotid endarterectomy procedures undertaken between
January and December 2014

. . Procedures o
Operation details (n=4,862) (%)
Anaesthetic General only 2,530 52.0

Local only 1,329 27.3
Other 1,003 20.6
Type of Standard 832 17.1
Endarterectomy Standard + patch 3,566 73.3
Eversion 449 9.2
Carotid shunt used 2,410 49.6
Ipsilateral Patency check 2,520 51.8
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Postoperatively 45.8%o0f patientswere admitted toeither level 2or level 3 critical care
wards although their stay was typically shorThe median (IQR) length of stay in level 2 and
level 3 critical care wards was 1 (0 to 1) days and 1 (1 dayy, respectivelyOverall, the
median (IQR) length of stay in hospital wa2 tb 6) days

The most common type of endarterectomy involved usingcaaotid patch after the
endarterectomy A review of the clinical evidence on the effectivenegsatthing reported

that its use wasissociated with a reduction in the risk of stroke of any type or death during
the perioperative period and long term folleup [Bond et al., 2004

Patients may experience various complications following carotid encetiemy, such as
() Bleeding.
W Cardiac complications including gyatardialinfarct
W Cranial Nerve InjurfCN), which describeslamage to one of the nerves to the
face and neck.
w CNI YaASYld LAOKI-BYNB] S& G2 LI HOQAENR 6K
to the brain is briefly interrupted.

The Audit has collected data on various complications following carotid endarterectomy
since its inception. The risk of a complication has remainedTable 4.4 summariseates
of specific complications (and 95€onfidence intervals (Cl)) from 2012 to 2014.

Table 4.4 Postoperative outcomes following carotid endarterectomy

Complication Procedures in Complication 95%_Confidence
2012-2014 rate (%) interval
Myocardial Infarct within admission 15,817 0.9 0.8-1.1
Bleeding within admission 15,817 2.8 2.6-3.1
Death and/or stroke within 30 days 15,847 2.0 1.8-2.2
Cranial nerve injury within admission 15,846 1.6 1.4-1.8

4.4 Rates of stroke/death within 30 days among NHS trusts

Riskadjusted rates of death/strokevere calculated for each by NHS trust. A logistic
regression model was used to adjust the rates for differences between patients treated at
the various organisations and took into account the following characteristics: age, diabetes,
degree of ipsilaterastenosis, and the preoperative Rankin Scale.
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All the NHS trusts had a risk adjusted rate of death/stroke within 30 days that fell within the
expected range given the number of procedures performed. They all fell within the 99.8%
control limits. Appendix3 gives the figures for each organisation.

Figure 4.3: Funnel plot of risddjusted rate of stroke/death within 30 days of a carotid
endarterectomyfor NHS trustsshown in comparison to theverallaverageof 2%for
procedures performed between Janud@§12 and December 2014
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In summary, these results shothat stroke and other pefroperative complications of
carotid surgery remain lownd that @rotid surgerycontinues tobe performed effectively in

the NHS. The vast majority of patients undergo ofi@m of carotid endarterectomy, with

few centres adopting carotid stenting. This perhaps reflects the lack of evidence for
stenting conferring any advantage to patients.

The mediartime from referral and treatmentseems to have stabilised around 14 daftsra
several years of improvement, but thesultsalsoshow considerablevariation in the time
to interventionamong NHS hospitalA numbemeed to improve their performance.

Quality Improvement represents a challenge to organisatidiie clinical tams and the
executives obrganisationswith excessive times to surgeneed toexaminehow they can

meet the NICE recommendatian®iscussions with high performing centres indicate that a
focus on a facilitated pathway of referral, seven day TIA clegess and working in teams

(as opposed to the traditional consultant firm approach) are the keys to improving access to
treatment for patients.
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5 Lower -limb procedures for peripheral arterial disease

5.1 Introduction

Peripheral arterial diseasg?AD)s a restriction of the blood flow in the lowdimb arteries

that OF y aS@SNBfe& | FFSOG | LI201A. SHeld@ease gatrhffect (i &
various sites in the legs, and produces symptoms that vary in their severity from pain in the
legs during exercis® persistent ulcers, or gangrene.

There are an increasing number of treatment options for patients with PAD [Retagh

2012]. Endovascular or open surgical interventions (such as bypass) become options when
conservativetherapies have proved to be ineffective. The indication for eifw@cedure
depends upon the site(s) and length of ttiseasedarteries as well & vessel sizbut there

is a degree of overlap between the two therapies, and they are increasingly used in
combination.

Despite these treatments, PAD can gradually progress in some patients to critical limb
ischaemia for whom bypass is not a viable opti In these situations, patients will require
amputation of the lower limb. About half of all these amputation procedures are below the
ankle. Nonetheless, around 5000 patiemtghe UKrequire a major amputatiorach year,
either above or below theriee.

It is mandatory foiindividualclinidansto collect data on the outcomes of these procedures
for medical revalidationand the NVRis designed tdacilitate this. Outcome information
also plays a crucial role in tmmissioning of vascular sengceSugeonswere able to
submit data onlower-limb bypass andnajor amputation procedures for peripheral arterial
occlusive disease (PAD) the National Vascular Databasbut this facility was not
promoted to the same degree as the components for Aégair and carotid interventions
The NVR haegunto encourage submission tfiese proceduresisce the introduction of
the new datasets folower-limb bypass and amputatiom 2014 In addition, the Registry
has worked with the Btish Society ofinterventionalRadiology(BSIRdn the introduction of

a dataset for lowetimb angioplasty.
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5.2 Lower -limb revascularisation

In this section, we give results on the processes and outcomes of -loner
revascularisation proceduresWe focus on the data entered into the NVR since January
2014 because the Registtyas only collected datamn endovascular as well as bypass
proceduredrom this time. Prior to this, datavasonly captured on lower limb bypass.

From routine hospital dataye estimate that there were approximately 20,000 lower limb
endovascular procedures and 6000 lower limb bypass procedures performed in UK hospitals
for peripheral arterial disease during 2014. Vascular units subnm2®&d of the former and

5387 of the ktter, giving an estimated casescertainment of 15% for lower limb
endovascular procedures and 90% for lower limb bypass. The lowasasdainment rate

for endovascular procedures is disappointing, although a cohort of 2871 procedures enables
an initid overview of practice to be produced.

Tables5.1 and 5.2 summarise the patient characteristicand risk factors of patients
undergoing these two procedures. As might be expecthd,distributions of age and sex
are comparable Both procedures were usefbr treating patients with the full range of
disease (asymptomatic, intermittent claudication, critical limb ischemia (Fontaine scores 3
and 4)), although endovascular interventions were more common for patients with less
severe symptomsThe same pictw is provided by thankle brachial pressure indé&XBP).

On this measurea value ofless than 0.9s interpreted asndicaing arterial disease The
average ABPI for endovascular procedure®.68is in the middle of the range associated
with moderae disease (0.5 to 0.7). The averag@lfor bypass procedures @.49is just
within the range associated for severe disease (under 0.5).

Theprevalence of diabetediypertensionand coronary heart diseasgas high, and only a
minor of patients werereported to have no comorbid diseaseNot surprisingly, most
patients were on some form of medication.
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Table 5.1: Patient characteristics of patients undergologier limb revascularisation
between January and December 2014

Endovascular Bypass
No. of procs % No. of procs %

Total procedures 2,871 5,387
Age group (years)

Under 60 463 16.2 1,051 19.6

60 to 64 328 115 701 131

65 to 69 432 151 975 18.2

70to 74 498 174 906 16.9

75t0 79 464 16.3 806 15.0

80 and over 670 23.5 930 17.3

Men 1,874 65.3 3,885 72.1

Women 997 34.7 1,502 27.9
Smoking

Current smoker 713 24.9 1,825 33.9

Ex-smoker 1,626 56.7 2,940 54.6

Never smoked 527 18.4 622 115
Previous Ipsilateral limb procedure 946 33.0 2,074 38.5
Fontaine score

1 Asymptomatic 85 3.0 105 2.1

2 Intermittent claudication 1,154 40.8 1,601 31.8

3 Nocturnal &/or resting pain 574 20.3 1,828 36.3

4 Necrosis &/or gangrene 1,014 35.9 1,503 29.8
Ipsilateral ankle compressible 232 8.1 478 9.0

Mean 95% ClI Mean 95% CI

Ipsilateral preoperative ankle 0.63 0.571t00.70 0.49 0.44t00.53

brachial pressure index
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Table 5.2: Risk factors among patients undergoing lower limb revascularisation between
January and December 2014

Endovascular Bypass
No. of procs % No. of procs %
Total procedures 2,871 5,387
ASA grade**
1 Normal 295 104 49 0.9
2 Mild disease 1,145 40.3 1,359 25.2
3 Severe, not life-threatening 1,274 44.8 3,601 66.8
4/5 Severe, life-threatening or 130 4.6 378 7.0
Moribund patient
Comorbidities
None 419 14.6 754 14.0
Hypertension 1,740 60.6 3,614 67.1
Ischaemic heart disease 917 32.0 2,005 37.2
Diabetes 1,104 38.5 1,641 30.5
Stroke 241 8.4 432 8.0
Chronic lung disease 394 13.7 1,061 19.7
Chronic renal disease 405 14.1 487 9.0
Chronic heart failure 187 6.5 305 5.7
Medication
None 226 7.9 301 5.6
Anti-platelet 2,216 77.3 4,585 85.1
Statin 2,153 75.1 4,414 81.9
Beta blocker 679 23.7 1,237 23.0
ACE inhibitor/ARB 984 34.3 2,035 37.8

** This was only captured for endovascular procedures in 2014

The outcomes of the revascularisation procedures are summarised in Table 5.3. Few
patients required admission to critical care. Indeed, 3% of endovascular procedures were
performed in day surgery unitsin-hospital postoperative mortality rates were low, being
1.7% (95% CI 1.3 to 2.3) for endovascular procedures and 2.7% (95%0Q.2)3or lower

limb bypass. Complications were relatively uncommon and over 90% of patients did not
require further unplannedintervention. Nonetheless, 1 in 10 patients required- re
admission within 30 days.
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Table 5.3: Risk factors among patientsdergoing lower limb revascularisation between
January and December 2014

Endovascular Bypass
No. of procs % No. of procs %
Total procedures 2,871 5,387
Admitted to Ward 2,683 93.5 3,858 71.6
Level 2 66 2.3 1,197 22.2
Level 3 17 0.6 331 6.1
Day case unit 104 3.6 NA NA
Median IQR Median IQR
Days in critical care: Level 2 0 Oto1l 1 Oto2
Level 3 2 lto3 2 lto4
Hospital length of stay (days) 1 Oto7 8 4t0 16
Rate 95% CI Rate 95% CI
In-hospital mortality rate 1.7 1.3t02.3 2.7 2.3t03.2
Defined complications
Cardiac 1.7 1.2t02.2 35 3.1to4.1
Respiratory 1.3 09t0o 1.8 4.8 43to5.4
Haemorrhage 0.8 05t0 1.2 2.0 16to24
Limb ischaemia 2.2 1.7t02.8 54 48t06.1
Renal failure 0.4 0.2t0 0.7 15 12t01.8
Other 0.2 0.1t00.4 0.5 0.3t0 0.7
None of predefined 941 93.21t094.9 85.7 84.7 to 86.6
Further unplanned lower limb procedure
None 941 93.21t094.9 91.6 90.9t092.4
Angioplasty without stent 0.8 0.5t01.2 0.7 0.5t01.0
Angioplasty with stent 0.4 0.2t0 0.7 0.4 0.3t00.6
Lower limb bypass 1.1 0.8t01.6 2.8 2.3t03.2
Amputation at any level 3.6 29t04.3 5.0 44t05.6
Readmission within 30 days 8.7 7.6t09.9 100 9.1t010.9
Re-admission to higher care 0.9 0.6to1.4 2.8 2.4103.3

This is the first time that national figures have been presented together for endovascular
and bypass procedures. It describes how interventioadiologists and vascular surgeons
have responded to the clinical evidence on the relative merits of the two procedures and
reveals the differences in the selection of patients for the two interventions
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The very lowcaseascertainment rates for endovasemlproceduresare disappointing and it
prevents the Registry from making any firm statements about the national picture. We are
limited to commenting that, among those NHS trusts that have participated, care is being
delivered safely.It is vital forhogital governance medical revalidatiomnd commissioning

that NHS trustsencourage a more active approach sobmitting data onendovascular
lower limbprocedurego the NVR

The outcomes for lower limb bypass are in line with contemporary literaturéh) wai
postoperative inhospital mortality of 2.7% However for both bypass and endovascular,
the observed10% unplannedreadmission ratesuggests this is an area for improvement.
The NVR does not have information ke reasors for readmission butocalservices should
reviewtheir local readmission rateée determinethe causeof these readmissions.

Finally, it is worth emphasing that a keyoutcome measurdor both endovascular and
bypass procedures igr@utation free survival.We present, for the fist time, national rates
of unplanned amptation at the same admission. These were |6W%). Changes to the
Registrydata collection system at the start @016 will allow for a more detailed analysis of
patients undergoing lower limb amputation We also expect to report on longer term
amputationHree survival rates in subsequent reports.

5.3 Major unilateral lower limb amputation

In this final section, we descritmeaspects of the care pathway and patient outcomes
for major unilateral lowerlimb amputatiors performed in NHS vascular unitsetween
January and December 2014. Bilateral amputations have fairly infrequent, accounting for
only 2% of majofower limb amputations. Consequently, we chose to focus on the more
homogenous group of unilatal above and below knee amputation.

From routine hospital data, we estimate that there were approximately 2300 below knee
and 2500 above knee amputations performed in UK hospitals for peripheral arterial disease
during 2014. Vascular units submitté800 of the former and 1265 of the latter, giving an
estimated casescertainment of approximately 50% for both procedures. This is the same
level as reported in the final year of the National Vascular Database, and that there has not
beenan increase dung the year islisappointing.

Tables 5 and 55 summarise the patient characteristics and risk factors of patients
undergoing these two procedures.The procedures were split evignacross both dft
(n=1,232) and right (n=1,233) legs. The mean ageatkms was 70 years, but the
distribution of ages illustrates that both middeged and elderly patients are at risk of
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amputation. Not surprisingly, the presenting problems represent serious arterial disease
(limb ischaemia, tissue loss, uncontrolledertion). In comparison to patients undergoing
lower limb revascularisation, patients have similar levels of comorbid disease but have a
noticeably higher prevalence of diabetes.

Table 5.4: Rtient characteristics for unilateral major amputatiaimdertaken between
January and December 2014

Below knee Amputation Above knee Amputation
No. of procs % No. of procs %
Total procedures 1,200 1,265
Age group (years)
Under 60 359 30.1 207 16.5
60 to 64 130 10.9 125 10.0
65 to 69 189 15.8 201 16.0
70to 74 164 13.7 211 16.8
75t0 79 150 12.6 194 15.5
80 and over 201 16.8 317 25.3
Sex
Men 922 76.8 843 66.6
Women 278 23.2 422 33.4
Presenting problem
Acute limb ischemia 141 11.8 279 22.1
Chronic limb ischemia 239 20.0 247 19.6
Neuropathy 18 1.5 15 1.2
Tissue loss 446 37.3 480 38.1
Uncontrolled infection 335 28.0 225 17.8
Trauma / Aneurysm 16 1.2 15 1.2
Previous ipsilateral treatment 826 68.9 776 61.4
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Table5.5: Risk factors for unilateral major amputation undertaken between January and
December 2014

Below knee Above knee
No. of procs % No. of procs %
Total procedures 1,200 1,265
Smoker
Current 346 29.0 419 33.3
Ex-smoker 571 47.8 615 48.8
Never smoked 278 23.3 226 17.9
ASA grade
Normal / mild disease 139 11.6 78 6.2
Severe, not life-threatening disease 830 69.2 785 62.1
Severe, life-threatening disease or 231 19.3 402 31.8
Moribund patient
Comorbidities
None 118 9.9 156 12.4
Hypertension 693 58.0 783 62.2
Ischaemic heart disease 465 38.9 526 41.8
Diabetes 784 65.6 506 40.2
Stroke 102 8.5 181 14.4
Chronic lung disease 172 14.4 286 22.7
Chronic renal disease 249 20.8 227 18.0
Chronic heart failure 121 10.1 135 10.7
Medication
Antiplatelet 879 73.3 900 71.1
Statin 881 73.4 872 68.9
Beta blocker 321 26.8 358 28.3
Ace Inhibitor 399 33.3 375 29.6

In 2014, National Confidential Enquiry into Patient Outcomes and DedMSEPOD
published itsreview of the care received by patients whimderwent major lower limb
amputation dueto vascular disease or diabetf8CEPOD 2014]it highlighted a number of
areas reated to the preoperative pathway that varied between NHS hospitals. The NVR
amputation dataset has been adapted in 2015 to capture key issues highlighted by the
review, such aghe management of blood glucose levels when thase outside the
acceptable rage
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The NVR data on lower limb amputation supports the NCEPOD observations about variation
between NHS trusts in the pi@perative process of carekigure 5.1describeshe variation
among NHS trusts in the medi@i@R)time from vascular assessmerd surgery. The graph
contains figures for all organisations that had 10 or morajor lower limb amputations

with assessmentrad procedure dates. The median time is represented by a black dot. The
inter-quartile ranges (IQRs) areaskn by horizontal gren lines.

There are various reasons for patients to wait differéimes foran amputation. In some
circumstancesit is necessary to wait for@unctive proceduresvhich preventa high-level

of amputation orwhichpromote good healing/recoverytHowever, this is unlikely to explain
the extent of thewide variation between trustshown in Figure 5.1 and vascular units
shouldinvestigate thecauses of this variation in delays before surgery
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Figure 5.1: Median (interquartile range) of delay freascular assessment to surgery for
unilateral major amputation procedures undertaken between January and December 2014
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The outcomes of surgery are described in Table &d@. both procedures, patients typically
stay in hospital for three weeks, altbgh the duration exceeds 6 weeks for around 20% of
patients. Only a minority of patientsere admitted tocritical care after surgery, and this
was typically for less than a week.

Table5.6. Postoperative details of unilateral major amputatiprocedures undertaken
between January and December 2014

Below-knee Above-knee

No. of procs % No. of procs %

Admitted to Ward 1,051 87.6 945 74.9

Level 2 114 9.5 206 16.3

Level 3 34 2.8 104 8.2

Median IQR Median IQR

Days in critical care: Level 2 1 Oto 2 1 Oto3

Level 3 3 210 14 5 210 10

Hospital length of stay (days) 24 15t0 42.5 23 13 to 40

Rate 95% Cl Rate 95% Cl

In hospital postoperative mortality 6.1 48t07.6 11.6 9.9t0 135
Complications

Cardiac 5.3 4.11t06.8 8.3 6.810 10.0

Respiratory 7.3 5.91t08.9 12.6 10.8t0 14.5

Haemorrhage 0.8 0.3tol.4 1.0 0.5t01.7

Limb ischaemia 5.0 3.8t06.4 5.0 391t06.3

Renal failure 3.8 2.8t05.0 5.8 46t07.2

Other 0.8 0.3tol.4 1.0 0.5t01.7

None of predefined 81.8 79.5t084.0 76.2 73.7t078.5

Return to theatre 12.6 10.8t014.6 9.6 8.0t0 11.3

Re-admission within 30 days 9.2 7.3t01l1l.3 10.0 8.2t012.3

Referred to rehabilitation / limb fit 85.6 83.41t087.7 73.0 70.2t0 75.7

Wound healed at discharge 743 71.61t076.9 76.1  73.4t078.7

Wound healed at 30 days 82.2 79.2t084.9 88.2 85.51090.6
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The irhospital mortality rates for aboveand belowknee amputations werd1.6% (95% CI
9.9to 13.5) and6.1% (95% CI 4® 7.6), and are much lower than those reported from
analyses of routine hospital dafs@/aton et al2015] It is possible that the difference is due

to some patients deteriorating after discharge, but we found that only 1 inpdtents
required readmission within 30 days, and it seems more likely that the cohort of patients
captured by the NV 2014 wee less sick than all patients haviagmajor lower limb
amputation. It may also reflect the nature of vascular networks, wheratients are
transferred from a hub centre to the spoke hospital for rehabilitatiomt subsequently
decline. Changes to the way data are captured within NVR will allow us to analyse this in
more detail in 2016.

The recent NCEPOD report highlighted tieecehfor improvements in the pathway of care
for patients undergoing major lower limb amputation, and the needreduce thehigh
postoperative mortality and morbidity rates associated with these procedures. It is
disappointing thataseascertainment rates have not improved in 2014 despite NCEPOD
report, and NHS hospitals and commissionensust encouragemore complete data
submission to the NV#®r thesehigh risk vascular procedure3hereis significant variation

in caseascertaiment rates across NI trusts which nake it difficult to interpret the
individual outcome measuresBut, t is clear from &aclinicalgovernance perspective that
there is the need for better outcomes data alongsitiee implementation a quality
improvement famework both locally and nationally.

The postoperativemortality rates are lower within NVEBian those reported from studies
using routine hospital dataand work will be undertakento determine whether this is
related to an undetreporting of death, or nder-reporting of highetrisk cases.Irrespective
of this,the complication and return to theatre rates acemparativelyhigh.

NHS hospitals reported that 1 in 8 patients who had an abmez amputation and 1 in 6
patients who had a belowknee amputatio the amputation wound had not healed within
30 days. We note that, at the time of discharge, arourpharter of patientswere reported
ashaving wounds that had ndtealed. This second indicator is harder to interpret due to
the transfer of patients sm one hospital to another for the purposes of rehabilitation.
Moreover, differences inlocal network arrangementmeanthat the pathways of care for
rehabilitation will vary considerablyand his affecsthe reporting of bothhospital length of
stay andwound heal rates. Recent changestie NVRdata collection systemwill enable
better trackingof patientsfollowing a transfer to another hospital facilityand should avoid
some of these issues.
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6 National Vascular Registry (NVR) Organisational Audit 2015

6.1 Background and methods

The NVR project team carried out an organisatianalit of NHShospitalvascular services

to examine the current structure of vascular services and the evolution of vascular networks
within the UK.

The objective®f the organisational audit were:

1. to investigate the extent to which NHS vascular services meet the organisational
recommendations set by the Vascular Society of Great Britain and Ireland
(Provision of Services for Patients with Vascular Disease (POV))

2. to highlight areas of good performance and point to areas where improvement
can be made, and
3. to map out how services are organised in vascular networks

As a part of the audit, a survey targeting hub hospitals in vascular networks was undertaken
between 6 Augst and 22 October 2015A link toan online questionnaire was emailed to
hospitals, and respondents were asked to describe the services provided by their NHS trust
and the role it played within its regional vascular networkhe questionnaire contained
guestions on the availability of and access to arterial surgical services, personnel and
facilities, as well as detailed information on how specific vascular operations were
organised. The findings daetbed below are based on the 8dsponses received fro 89

NHS trustperformingmajor vasculasurgery

6.2 Organisation of vascular care within regions

Current advicen the Provision of Servicetocument by he Vascular Society of Great Britain
and Ireland (VSGBI) is that major vascular surgery in this b&st provided by organising
vascular services into regional networks, consisting of a hub hospital providing arterial
surgery and complex endovascular interventions, and spoke hospitals providing venous
surgery, diagnostic services, vascular clinicsjere of inpatient vascula referrals and
rehabilitation [VSGEI015.

At the time of the audit, the process of the reconfiguration of vascular services was still
under way throughout the UK.70 (83%0) of the respondin@HStrusts reported that they
were apart of a completely or neacompletely reconfigured network. Respondents from
nine (11%)NHS truststated that reconfiguration was planned Wwih the next two yearsin
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three (®6) NHS trusts, reconfiguration was not planned within this timeframe er th
timeframe was unclearTwohospitabacted as a standalone ugit

6.3 Availability of s taff, services and facilities

The VSGBI has set recommendations on the minimum numbers of staff at various levels of
vascular care that hospitals in reconfigurealsgular networks should provide in order to
maintain and improve the quality of care before, during and after surgery. To ensure
adequate emergency care, the VSGBI advises that

1 a hub hospital should have a 24/7 emergency call rota, covered by at least si
consultant vascular specialists [VSGBI 204564
1 avascular anaesthetist available routhe-clock[VSGBI 2015

These recommendations were not widely met (see Table 6.1). Although nearly all surveyed
NHS trusts reported that a vascular surgeon \&aailable 24/7, just over half of the NHS
trusts employed six or more surgeons to coveraali rotas.Only one hospitateported
having a vascular anaesthetist-oall rota, and fewer than half of the hospitals reported
that all vascular operating listsere staffed by a consultant vascular anaesthetist (Table
6.1).

With the reconfiguration of vascular services, the VSGBI anticipates that the role of the
vascular nurse specialist (VNS) will become increasingly important, particularly in spoke
hospitals, ad the Society recommends that at least one VNS is needed within a hospital
[VSGBI 2015 At the time of the audit, 77 (92) hospitals reported having at least one VNS.

In terms of facilities, VSGBI recommends that hub hospitals should have

1 a 24/7 criticd care facility that is able to provide mechanical ventilation and renal
support[VSGBI 2015

1 atleast one hybrid endovascular theatre, and

1 wards dedicated to vascular patierfi¢SGBI 2015

Dedicated vascular bedsere available in all hospitalsut fewer than half (436) of the
hospitals reported that they had at least one hybrid theatre.

The majority of the surveyeNHStrusts had vascular diagnostic services availableours

but CT was the only one routinely available -otdthours as well. A vascular laboratory,
providing more specialised vascular physiology assessanshbuld be available in hubs
[VSGBRO015]. The majority of the hospital®£43, 68%) had vascular physiology assessment
available irhours and two hospitals had this service@abvailable oubf-hours.
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Table 6.1. Overall availability of staff, facilities and services

Availability of staff

Number (%) NHS
trusts (n=84)

Hospital has consultant vascular surgeon available 24/7 81 (96)
Hospital provides major trauma surgery amals a protocol for 24/7 vascular 37 (44)
team availability
Hospital provides oubf-hours general surgery and general surgeons sometin 34
cover vascular emergencies
6 or moreconsultant vascular surgeons in hosgital 45 (54)
6 or moreconsultant interventional radiologists 22 (26)
Hospital has vascular anaesthetist-call rota 1(2)
Per centof vascular operating lists staffed by a consultant vascular anaesthe
100% 35 (42)
7599% 39 (46)
<=74% 10 (12)
At least one vasculaturse specialist 77 (92)
Avalilability of facilities
Diagnostic services availablehiours:
Duplex 62 (98)
CT 53 (84)
MR angiography 60 (95)
Specialist vascular physiology assessments 43 (68)
Diagnostic services available eafthours:
Duplex 10 (12)
CT 81 (96)
MR angiography 19 (23)
Specialist vascular physiology assessments 2(2)
A&E admitting all emergency surgical patients 78 (93)
At least one hybrid operating theatre 36 (43)
Number of vascular ward beds
None 34
1-20 30 (36)
21-40 48 (57)
41+ 3(4)
Number of critical care (levels 2 and 3) beds for adult surgical patients
1-10 17 (20)
11-20 36 (43)
21-40 22 (26)
41+ 9(11)
Avalilability of services
10 or morededicated vascular/venous operating lists (Fddfy) perweek 57 (68)
5 or morededicated venous operating lists (hdly) per week 34
10or morededicated renal access operating lists (fulfy) per week 0
At least one dedicated vascular/venous operating list (full day) per we 79 (94)
!Fullime equivalent
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As many vascular operations take longer than a-tiayf session, it is recommended that
NHS trusts undertaking vascular surgery should have at least one all day operating list per
week for vascular surgery as well as access to additional, emeygtheatre time a
required [VSGBI 2015]The majority of the hospital?€79, 949% reported havingat least

one weekly full day vascular or venous operating list.

Alternative arrangements when services or facilities are not available

Of the 84respondingNHS trusts, 83eported providing ouwof-hours general surgeryln
nine NHS trustsvascular surgeons sometimes providecover for general surgey
emergencies.In addition, threetrusts reported that general surgeons sometimes covered
vascularemergencies.

Though 81NHS trusts had a consultant catar surgeon available 24/7, 121%)also
reported that patients needed to be transferred when no consultant vascular surgeon was
available.

Of the responding NHS trusts, two reportedt having an A&, andinfoub | { (G NHza (iaQ !
departments, no emergency care was available for vascular surgical patients, necessitating
their transfers to other NHS trusts.

Pre- and postoperative care

The importance of adequate preoperative care in vascular procedwas highlighted in

both the 2014 NCEPODReport Lower Limb Amputation: Working Togethes well as the
+{D.LQa tNRGAAAZ2Y 2T [NEERDD al¥SGBRPIS|INIfAtHe SIAS R 2 O dz
trusts in the current survey, preoperative nutritional assessmeas wailable in 46 (5%),

involvement of tle Care of the Elderly team in 18 @2} and cardia@ssessment with

Cardiology in 49 (38) NHS trustsMultidisciplinary management for diabetfoot disease

was provided in 73 (87%) and for stroke in 78%9NHSrusts. For patents undergoing
amputations, 52 §2%) NHS trusts had pain management protocol and 59 @) had
wound/pressure area care protocol.

6.4 Abdominal aortic aneurysm (AAA) repair

Among the 84 responding NHS trusts, 77 (928pprted undertking elective as wklas
emergency AAA repair. Three trusts reported undertaking only elective procedures. Four
trusts did not carry out AAA repairdDetails of the operationstaff and facilities at the 80
NHS trusts undertaking elective AAA repaies summarised in Table 6.2.
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Table 6.2. Characteristics of the provision of elective AAA repair

Operations performed N (%)NHS trusts
(=80
Suprarenal aneurysms
Open repair 46 (58
Endovascular repair 41 (51)
Hybrid repair 17 (23
Thoraceabdominalaneurysms
Open repair 19(24)
Endovascular repair 29 (39
Hybrid repair 18 (23
Thoracic aneurysms
Open repair 20 (25
Endovascular repair 44 (55
Hybrid repair 13 (19

Staff performing operations

Staff who have access to 3D planngudtware for EVARS

Surgeons 23
Radiologists 15 (19
Surgeons and radiologists 55 (69
3D planning software not available 4(H
Staff who usually plans standard EVARs
Surgeons 9 (1)
Radiologists 15 (19
Surgeons and radiologists 52 (69
Staff who usually perform standard EVARSs
Surgeons 8 (10)
Radiologists 34
Surgeons and radiologists 65 (8)

Facilities available

Facilities where standard EVARS are usually performed

Standard operating theatre 21 (26)

Radiology department 23(29)

Hybrid operating theatre 32 (40
Facilities where complex EVARs are usually performed

Standard operating theatre 9 (1)

Radiology department 23 (29

Hybrid operating theatre 26 (33
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Standard endovascular repairs (EVARS) were typigddigned and conducted by both
vascular surgeons and radiologistS8VARs werperformed by surgeons alone in only eight
vascular units. MosNHS trusts(n=71, 8%6) reported that lack of critical care bed
avaihbility was never or only occasially a probém. However, in ning11%) NHS trusts
this was reported to be a monthly problem.

In addtion to elective procedures, 7MHStrusts reported that they carried out emergency
EVARSsfor ruptured aneurysms, with 37 (88 NHStrusts providing these operations
performing these on a 24/7 basis. In the majority of NHS trusts providing these operations,
EVARs for ruptured AAAs were usually planned by surgeons aindorasts together 49
trusts, 69% and also caied out by both professions (S58usts, 82%). EVRs for ruptured
AAAs were performed instandard operating theatres (23rusts, 35%), radiology
departments (21ltrusts, 29%) or hybrid theatres (2fusts, 36%). The trusts reported that
the lack of critical care beds was never or only occasionally a prolole@ccepting patients

for these procedures.

6.5 Carotid interventions

Overall, 81(96%)NHS trustseported carrying out carotid interventionsJust under half of
these (J trusts 46% had a specific carotid multidisciplinary tea(MDT), and about a
quarter (18trusts, 22% had a dedicated cerebrovascular audit meeting.

Carotid stenting was perfmed by vascular surgeons in twwspitak, by nterventional
radiologists in 16 (A®) NHS trustand by neureradiologists in 12 (15%) NHS trusts6
(69%)NHS trusts did not perform stenting and reported referring patients to regional hubs.

6.6 Major lower limb amputations

Major lower limb amputations (above or through the ankle) for peripheral arterial disease
are associated with high postoperative mortgliand complication rates. Improving the
outcomes of these procedures has been highlighted by the VSGBI and the NGHEEOD
both have made a series of recommendations related to the deliveryowkr limb
amputations includng:

1 that amputations should bperformed on an elective operating list

1 that patients undergoing amputations should be reviewed-pnel postoperatively
by a multidisciplinary team including specialists in vascular surgery, physiotherapy,
occupational therapy, diabetology, radiology, amasing [NCEPOD 2014]

1 that a consultant vascular surgeon should undertake or at least be present in the
operating theatre for all amputations [NCEPOD 2014]

1 There should be a complex dischargeotdinator for lower limb amputees [NCEPOD
2014]
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All but one of the NHS trusts in th&lVR organisationaurvey reported performing major
lower limb amputations. On average, 8% of the surveyed NHS trusts reported that major
amputations were performed on an elective list amd70%of trusts patients undergoing
these operationsvere also discussed at an MDT meeting (see Table 6.3).

Table 6.3. Availability of staff and services for major leliveb amputations

Availability of pre-operative assessments Number (%)
NHS trusts (n=83

Proportion of patients assesség a consultant vascular surgeon

90%or less 10 (12
91-99% 34
100% 70 (89
Proportion of patients discussed at an MDT
Less than 2% 14 (179
2549% 5 (6
50-74% 29 (39
75-100% 34 (4)
Proportions of operations performed on an elective list
Less thar25% 8 (10
2549% 9(1)
50-74% 37 (49
75-100% 29 (39
Patients usually assessby
Consultant in Rehabilitation Medicine 11 (13
Rehabilitation physiotherapist 66 (80
Care for the Elderly physician 9 (1)
Occupational therapist 51(61)
Podiatrist (for care of contralateral limb, if applicable) 27 (33
Prosthetics service representative 21 (29
Staff usually carrying out amputations
In-hours:
Vascular surgeons 82 (99
General surgeons 100
Orthopaedic surgeons 5 (6
Outof-hours:
Vascular surgeons 77 (93
General surgeons 3
Orthopaedic surgeons 3
Postoperative care and discharge
Complex discharge emrdinator available 62 (79
Dedicated rehabilitation ward available on site 19 (23
Rehabilitationphysiotherapy available >=5 days/week 79 (99
Occupational therapy available >=5 days/week 80 (99
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In the majority ofthe NHStrusts (n=70, 84%)all patients undergoing major amputations
were preoperatively assessed by a consultant vascular surgepaddition, patients were
assessed by a rehditation physiotherapist in 6680%)NHS trusts, byan occupational
therapist in 51(61%)NHStrusts and by a podiatrist in 2@833%)NHS trusts. However,
preoperative assessments were available from a prasteegrvice representative in only
21 (25%)NHS truss, from a consultant irrehabilitation medicine in 1113%)and care r
the elderly physician i@ (11%) NH8usts.

In relation to the presence of a consultant vascular surgeaheatre for all amptations,

82 (99%)NHS trusts reported thahajor lower limb amputations were usually carried out by
a vascular surgeonn-hours amputations and 77193%) reported that outof-hours
amputationswere carried out by vascular surgecss well.

In terms of post@erative care, 6475%)NHS trusts reported that they met the NCEPOD
recommendation of having a complex dischaogeordinator. However, only 1Z14%)NHS
trustshad a timeline for repatriation following a njamputation and, of these, fivieusts
reported that the timeline was typically met in 50% or more of the caddajor amputation
patients were most often discharged home (50% on averageg rehabilitation unitor
rehabilitation ward(approximately 20% each) or spoke hospital (15%)

6.7 Other lower limb interventions for peripheral arterial disease (PAD)

All 84 responding NHS trusperformed lower limb angioplasties and lewlimb bypasses.
In addition, 78 (9%) hospitak reported mrforming open procedures and 8(05%)

performed endovascular procedures for varicose veins. All NHS tuwrsdgrtook minor

amputations (below ankle).

The VSGBI recommends that a MDT be involved in assessment and treatment of diabetic
foot problems in all hospitals [VSGBI 2D1bable 6.4 shows that 1B5%) NHS trusts had at
leastone diabetic foot clinic and 50 (8&) had at least one diabetic MDT per week. The foot
clinics were typically staffed by diabetes physicians, vascular surgeons, nurses and
podiatrists;orthotistis, orthopaedic surgeonphysbtherapists, occupational therapists and
infection specialists were less commonly involved.

All NHS trustgprovided debridements for diabetic feet-tlmours. An oubf-hours service
was available irall but oneorganisation. Debridements were most oftengsformed by
vascular surgeons @ihours in 82(98%)NHS trusts and oubf-hours in 7893%)NHS trusts).
Debridements were also provided by podiatrists and general surgeons.
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Table 6.4. Availability of staff and services for diabetic foot care

Staff andservices N (%)
NHS trusts (n=8¢

Number of weekly diabetic foot clinics

None 7(8
Less than weekly (<1) 6 (7)
1 22 (29
2-5 44 (52
6 or more 5 (6
Number of weekly diabetic MDTs
None 23 (27
Less than weekly (<1) 5 (6
1 or more 50 (60
Number of fullitime diabetologists with vascular expertise
None 11 (13
1-2 46 (59
3 or more 20 (29
Staff who are always available to staff diabetic foot clinic
Podiatrist 68 (89
Diabetes physician 65 (89
Vascular surgeon 44 (57
CNS/DNS 39 (5)
Orthotist 26 (39
Foot and ankle/orthopaedic surgeon 22 (29
Infection specialist 10 (13
Physiotherapist 9 (12
Occupational therapist 3@

6.8 Vascular training for medical professionals

There were81 NHS trustsvho reported providingtraining for vascular professionals, with
the average number of futime vascular surgery trainees in a hospital being two.

There were61 (736) NHS trusts that provided vascular interventional radiologyitrgifor
surgical trainees and 33 (39 NHS usts that provided vascular surgery training for
radiology trainees.Typically NHS trusts had one weekly peripheral angiography list and two
EVAR lists available for casar surgery trainees, and fi\angiography and one EVAR lists
available for intervetional radiology trainees.
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6.9 Conclusion

Overall, the majority of the NHS trusts responding to the organisational audit reported that
they were a part of a reconfigured networklthough, for many NHStrusts, reconfiguration
was still an orgoing process.

In general, a large proportion of the NHS trusts in the survey have appropriate facilities but
some elements of service orgaation could be improved in many trusts.

NHS trusts rported havingstaff and sevicesavailable for a wide range of procedures, had
access to at least one fudhy operating lists, and ihours access to diagnostic services.
However, only onehalf of NHS trusts had six or more fiithe equivalent vascular
consultants and onguarter of NHS trusts had six or more interventional radiologists. - Out
of-hours access to diagnostic services was also limited to duplex and MR angiography.

The organisational auditfindings suggest that the pathways and care for lower limb
amputationsare better than those reportedn the NCEPOReport. Nonetheless, drther
work would help to ascertain whether these observations indicate a genuine change in the
pathways of care and translate into improved outcomes for patients undergoing lower limb
amputations

In conclusion, the organisationaldit provides important insights into the organisation of
vascular services in the UK in 2015, highlighting areas of good practice and pointing to
others, where improvements could be madadith the reconfigurationof servicesinto
vascular networkstill ongoingin many NHS trusts, the provision of vascular services in the
UK is still subject to changand br this reasonfurther work will be needed todetermine

the extent to which the findings reported here indie longterm, sustainablechanges in

the organisation of careand their potential impact on the outcomeshieved by patients
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7 Conclusion

The reconfiguration of vascular services into large centres, and a hub and spoke network
arrangement, is conmtiuing in many parts of the UKMost centres have undergone or will
undergo a reconfiguration process the next few years The Vascular Society has
supported the concept of reconfiguration with the Provision of Vascular Services document
which has beempdated during 2015.This sets out a series of standards that vascuitats
should meet to provide the best care for patients with vascular disease.

The results in tis Annual Report add to the earlier findings from the NVD and Carotid
Interventions Aud anddemonstrate thatpatient outcomesafter a major arterial procedure
have improved over the lastdecade. These are line with the expected benefitof
reconfiguration and thisreport highlightsthe year on year reduction ithe number oflow
volume arterial centres The outcomes achieved by vascular unitr elective aortic
aneurysm repair, carotid endarterectomy and lower limb bypagsvery good However,
the pathways and outcomes fromajor lower limbamputation warrantfurther effort and
the Vascular Societis updating its amputatiomuality improvementpathway to support
this. h addition, better levels of datasubmissionrabout major amputation are required to
enablea detailed analysis of unit level outcomes.

Another concern is e low level of case ascertainment for lower limb endovascular
procedures Work to improve thisis required at regional and national governance levels,
potentially through the revalidation and commissioning processe#’hile the figures
presented here can gyort local quality improvementhigher levels of case ascertainment
would give the NVR a greatability to give NHS trusta detailedpicture of comparative
practice andhe outcomegesulting fromlower limbendovascular intervention.
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Appendix 1: Organisation of the Registry

The NVR is assisted by the Audit and Quality Improvement Committee of the Vascular
Society and overseen by a Project Board, which has senior representatives from the
participating organisations and the commissioning orgarosati

Members of Audit and Quality Improvement Committee of the Vascular Society

Prof I Loftus Chair Vascular Society of GB&I

Miss R Bell Vascular Society of GB&I

Mr J Boyle Vascular Society of GB&I

Mr J V Smyth Vascular Society of GB&I

Mr J Earnshaw National AAA Screening Programme

Dr N Chalmers British Society of Interventional Radiology
Dr A Pichel Royal College of Anaesthetists

plus members of the CEU involved in the NVR: Dr David Crorbwlgtriina Heikkila, Dr Amundeep
Johal, andMr Sam Waton.

Members of Project Board

Prof J van der Meulen, Chair Royal College of Surgeons of England

Mr K Varty, Vascular Society of GB&l

Dr F Miller British Society of Interventional Radiology
Ms POomahdat HQIP

Ms Z Ajdari HQIP

Mr P Rottier Northgate Public Services (UK) Limited

Plus members of the project / delivery team: Prof lan Loftus (Lead Clinibiabgvid Cromwell, Dr
Katriina Heikkila, Dr Amundeep Johal, and Mr Sam Wa&tarolineJunor Northgate Public Services
(UK) Limitey
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Appendix 2: Organisational audit responses

Completed
Trust code  Trust Name Country Organisational
Audit
7A1 Betsi Cadwaladr University Local Health Board Wales Yes
7A3 Abertawe Bro Morgannwg University Local Health Board Wales Yes
TA4 Cardiff and Vale University Local Health Board Wales Yes
7A5 Cwm Taf Local Health Board Wales Yes
7A6 Aneurin Bevan Local Health Board Wales Yes
R1H Barts Health NHS Trust England Yes*
R1K London North West Healthcare NHS Trust England Yes
RA9 South Devon Healthcare NHS Foundation Trust England Yes
RAE Bradford Teaching Hospitals NHS Foundation Trust England Yes
RAJ Southend University Hospital NHS Foundation Trust England Yes
RAL Royal Free London NHS Foundation Trust England Yes
RBA Taunton and Somerset NHS Foundation Trust England Yes
RBD Dorset County Hospital NHS Foundation Trust England Yes
RBz Northern Devon Healthcare NHS Trust England Yes
RC1 Bedford Hospital NHS Trust England Yes
RCB York Teaching Hospital NHS Foundation Trust England Yes
Basildon and Thurrock University Hospitals NHS
RDD Foundation Trust England Yes
RDE Colchester Hospital University NHS Foundation Trust England Yes
RDU Frimley Health NHS Foundation Trust England Yes
Royal Bournemouth and Christchurch Hospitals NHS
RDZ Foundation Trust England Yes
REF Royal Cornwall Hospitals NHS Trust England Yes
Barking, Havering And Redbridge University Hospitals
RF4 NHS Trust England Yes
RGT Cambridge University Hospitals NHS Foundation Trust England Yes
RH8 Royal Devon and Exeter NHS Foundation Trust England Yes
RHM University Hospital Southampton NHS Foundation Trust England Yes
RHQ Sheffield Teaching Hospitals NHS Foundation Trust England Yes
RHU Portsmouth Hospitals NHS Trust England Yes*
RJ1 Guy's and St Thomas' NHS Foundation Trust England Yes
RJ7 St Georgebés Healthcare NHS England Yes
RJE University Hospital of North Midlands NHS Trust England Yes
RJR Countess of Chester Hospital NHS Foundation Trust England Yes
RJZ King's College Hospital NHS Foundation Trust England Yes
RK9 Plymouth Hospitals NHS Trust England Yes
University Hospitals Coventry and Warwickshire NHS
RKB Trust England Yes
RLN City Hospitals Sunderland NHS Foundation Trust England Yes
Norfolk and Norwich University Hospitals NHS Foundation
RM1 Trust England Yes
University Hospital of South Manchester NHS Foundation
RM2 Trust England Yes
RMC Bolton NHS Foundation Trust England Yes**
RNA The Dudley Group NHS Foundation Trust England Yes
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Completed

Trust code  Trust Name Country Organisational
Audit
RNL North Cumbria University Hospitals NHS Trust England Yes
RNS Northampton General Hospital NHS Trust England Yes
RNZ Salisbury NHS Foundation Trust England Yes
Doncaster and Bassetlaw Hospitals NHS Foundation
RP5 Trust England  Yes
RPA Medway NHS Foundation Trust England  Yes
Royal Liverpool and Broadgreen University Hospitals NHS
RQ6 Trust England No
RQ8 Mid Essex Hospital Services NHS Trust England Yes
RQW Princess Alexandra Hospital NHS Trust England Yes
RR1 Heart of England NHS Foundation Trust England Yes
RR7 Gateshead Health NHS Foundation Trust England Yes**
RR8 Leeds Teaching Hospitals NHS Trust England Yes
RRK University Hospitals Birmingham NHS Foundation Trust England Yes
University College London Hospitals NHS Foundation
RRV Trust England Yes
RTD Newcastle upon Tyne Hospitals NHS Foundation Trust England Yes
RTE Gloucestershire Hospitals NHS Foundation Trust England Yes
RTG Derby Teaching Hospitals NHS Foundation Trust England Yes
RTH Oxford University Hospitals NHS Trust England Yes
RTK Ashford And St Peter's Hospitals NHS Foundation Trust England Yes
RTR South Tees Hospitals NHS Foundation Trust England Yes
RVJ North Bristol NHS Trust England Yes
RVV East Kent Hospitals University NHS Foundation Trust England Yes
Central Manchester University Hospitals NHS Foundation
RW3 Trust England Yes
RW6 Pennine Acute Hospitals NHS Trust England Yes
RWA Hull and East Yorkshire Hospitals NHS Trust England Yes
RWD United Lincolnshire Hospitals NHS Trust England Yes
RWE University Hospitals of Leicester NHS Trust England Yes
RWG West Hertfordshire Hospitals NHS Trust England Yes
RWH East and North Hertfordshire NHS Trust England Yes
RWP Worcestershire Acute Hospitals NHS Trust England Yes
RWY Calderdale and Huddersfield NHS Foundation Trust England Yes
RX1 Nottingham University Hospitals NHS Trust England Yes
RXH Brighton and Sussex University Hospitals NHS Trust England Yes
RXL Blackpool Teaching Hospitals NHS Foundation Trust England Yes**
RXN Lancashire Teaching Hospitals NHS Foundation Trust England Yes
RXP County Durham and Darlington NHS Foundation Trust England Yes
RXQ Buckinghamshire Healthcare NHS Trust England Yes
RXR East Lancashire Hospitals NHS Trust England Yes
RXW Shrewsbury and Telford Hospital NHS Trust England Yes
RYJ Imperial College Healthcare NHS Trust England Yes
SA999 NHS Ayrshire & Arran Scotland  Yes
SF999 NHS Fife Scotland  Yes
SG999 NHS Greater Glasgow and Clyde Scotland  Yes
SH999 NHS Highland Scotland  Yes
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Completed

Trust code  Trust Name Country Organisational
Audit
SL999 NHS Lanarkshire Scotland  Yes
SN999 NHS Grampian Scotland  Yes
SS999 NHS Lothian Scotland  Yes
ST999 NHS Tayside Scotland  Yes
SV999 NHS Forth Valley Scotland  Yes
SY999 NHS Dumfries and Galloway Scotland  Yes
Northern
ZT001 Belfast Health and Social Care Trust Ireland Yes

* These NHS trusts submitted the questionnaire after the deadline for analysis. Their results are not
included in chapter 6 of the report, but are still shown in the appendices.

** These NHSrtists submitted the questionnaire stating that they were avasclad2 | S ' yR R2y Q
y2g OF NNE 2dzi YIFI22NJ F NOSNAFE LINRPOSRdAzZNBEA 2NJ gAff
appear in the organisational audit appendices.
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Appendix 3: Organisational level information (patient level data)

Organisational levelriformation of AAA repair(based on AAA repairs carried out in 2014)

Infra-renal Ruptured Complex
Trust code Estimated NVR Case- #EVAR % patients % patients Median delay Adjusted AAA AAA

cases from Cases ascert. with date of with and IQR from in-hospital Cases Cases

HES assessment anaesthetic assessment to mortality
review surgery

7A1 50 56 112% 43 80% 100% 63 (32-92) 2.1% 17 0
7A3 58 62 107% 34 100% 100% 77 (27-168) 0.5% 64 0
TA4 47 47 100% 25 100% 100% 68 (42-108) 1.2% 30 <5
7A5 26 30 115% 19 100% 100% 60 (28-91) 5.7% 10 <5
7A6 a7 50 106% 40 98% 98% 130 (70-180) 2.4% 21 <5
R1H 42 43 102% 29 98% 100% 64 (43-129) 2.0% 27 11
R1K 56 47 84% 44 100% 100% 66 (24-127) 1.6% 19 <5
RA9 24 23 96% 17 100% 100% 39 (22-58) 0.0% 13 0
RAE 29 28 97% 19 100% 100% 63 (28-111) 3.7% 31 0
RAJ 28 29 104% 23 76% 100% 99 (57-145) 1.6% 16 <5
RAL 71 61 86% 58 100% 100% 74 (34-168) 2.0% 26 29
RBA 67 62 93% 39 98% 100% 56 (36-97) 2.0% 37 <5
RBD 7 8 114% 0 100% 100% 64 (55-136) 0.0% <5 0
RC1 57 50 88% 40 100% 100% 50 (22-107) 1.4% 35 <5
RCB 75 75 100% 29 99% 100% 69 (35-104) 1.9% 32 <5
RDD 28 27 96% 20 100% 100% 69 (41-97) 0.0% <5 <5
RDE 79 64 81% 37 97% 100% 68 (38-91) 0.6% 23 <5
RDU 68 55 81% 41 100% 100% 48 (28-93) 0.0% 45 16
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Infra-renal Ruptured Complex
Trust code Estimated NVR Case- #EVAR % patients % patients Median delay Adjusted AAA AAA

cases from Cases ascert. with date of with and IQR from in-hospital Cases Cases

HES assessment anaesthetic assessment to mortality
review surgery

RDZ 83 60 2% 34 88% 100% 52 (33-105) 0.0% 36 <5
REF 36 15 42% 10 93% 100% 83 (62-125) 1.2% 9 <5
RF4 34 31 91% 26 100% 100% 111 (65-154) 2.6% 28 <5
RGT 112 101 90% 86 93% 100% 87 (45-128) 0.8% 58 16
RH8 40 36 90% 23 100% 100% 59 (30-79) 1.9% 25 <5
RHM 87 78 90% 55 100% 100% 63 (40-90) 0.9% 37 7
RHQ 71 46 65% 19 89% 100% 86 (51-137) 4.2% 45 6
RHU 42 42 100% 35 98% 100% 77 (25-139) 0.0% 11 0
RJ1 122 118 97% 96 99% 100% 85 (48-135) 0.5% 40 76
RJ7 138 106 7% 105 97% 100% 44 (27-71) 0.0% 45 46
RJE 89 96 108% 46 98% 100% 53 (30-104) 3.2% 54 <5
RJIR 73 48 66% 37 92% 98% 91 (46-167) 0.0% 10 <5
RJZ 25 21 84% 21 86% 100% 68 (41-121) 1.3% <5 <5
RK9 42 38 90% 18 100% 100% 52 (38-83) 0.0% 19 0
RKB 69 60 87% 48 97% 100% 42 (34-73) 2.9% 18 <5
RLN 35 30 86% 20 67% 100% 50 (33-93) 1.2% 19 <5
RM1 101 109 108% 58 94% 100% 65 (27-94) 0.7% 85 12
RM2 114 50 44% 32 92% 100% 65 (39-94) 0.0% 21 <5
RMC 16 17 106% 14 100% 100% 49 (22-67) 1.2% 19 0
RNA 106 102 96% 81 100% 100% 62 (33-118) 0.8% 53 8
RNL 38 16 42% 8 75% 100% 41 (29-59) 1.6% 23 0
RNS 54 50 93% 32 100% 100% 64 (39-102) 3.5% 39 0
RNZ 6 6 100% 0 67% 100% 82 (49.5-93) 2.3% 9 0
RP5 42 40 95% 28 100% 100% 69 (36-113) 0.8% 26 <5
RPA 43 44 102% 33 100% 100% 47 (28-72) 4.3% 40 0
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Infra-renal Ruptured Complex

Trust code Estimated NVR Case- #EVAR % patients % patients Median delay Adjusted AAA AAA

cases from Cases ascert. with date of with and IQR from in-hospital Cases Cases

HES assessment anaesthetic assessment to mortality
review surgery

RQ6 122 110 90% 73 97% 100% 100 (56-150) 1.0% 38 43
RQ8 39 20 51% <5 100% 100% 145 (91-189) 1.6% 18 0
RQW 27 10 37% <5 100% 100% 90 (35-146) 0.0% 6 <5
RR1 85 62 73% 50 100% 100% 134 (78-216) 0.9% 16 15
RR8 81 75 93% 49 100% 100% 81 (46-119) 0.0% 50 6
RRK 61 63 103% 43 100% 100% 84 (62-121) 2.1% 34 <5
RTD 100 49 49% 20 84% 86% 68 (46-98) 2.9% 53 20
RTE 83 70 84% 26 89% 100% 69 (34-135) 2.1% 30 <5
RTG 82 83 101% 58 100% 100% 56 (23-104) 0.8% 55 7
RTH 91 70 77% 33 97% 100% 69 (27-138) 1.3% 49 6
RTK 37 31 84% 21 97% 97% 54 (47-76) 1.3% 37 10
RTR 63 56 89% 31 100% 100% 83 (49-137) 2.7% 52 7
RVJ 45 37 82% 25 100% 100% 49 (33-84) 2.7% 22 <5
RVV 51 59 116% 41 100% 100% 56 (40-82) 0.7% 20 8
RW3 68 55 81% 45 95% 100% 84 (30-149) 1.6% 24 15
RW6 72 65 90% 61 95% 98% 59 (39-94) 2.4% 36 <5
RWA 77 71 92% 25 0% 0% N/A 3.2% 47 18
RWD 26 27 104% 0 100% 100% 48 (27-85) 4.6% 22 <5
RWE 92 73 79% 59 100% 100% 82 (42-135) 0.0% 60 28
RWG 54 55 102% 38 100% 100% 53 (35-101) 0.7% 16 0
RWH 23 28 122% 16 100% 100% 135 (77-165) 1.4% 24 <5
RWP 80 84 105% 43 100% 100% 35 (17-74) 0.5% 19 <5
RWY 31 31 100% 22 84% 97% 35 (16-58) 3.2% 24 0
RX1 82 79 96% 69 100% 100% 79 (42-126) 2.4% 73 11
RXH 87 72 83% 50 100% 100% 119 (71-174) 2.1% 59 9
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Infra-renal Ruptured Complex
Trust code Estimated NVR Case- #EVAR % patients % patients Median delay Adjusted AAA AAA

cases from Cases ascert. with date of with and IQR from in-hospital Cases Cases

HES assessment anaesthetic assessment to mortality
review surgery

RXL 73 0 0% N/A N/A N/A N/A N/A 0 0
RXN 38 36 95% 25 100% 100% 101 (61-155) 2.6% 16 0
RXP 40 41 103% 17 56% 100% 75 (48-105) 1.4% 38 0
RXQ 24 20 83% 16 40% 100% 87 (53-171) 3.8% <5 <5
RXR 39 31 79% 28 100% 100% 92 (33-123) 0.8% 11 0
RXW 33 27 82% 16 100% 100% 54 (41-90) 0.9% 25 <5
RYJ 71 63 89% 38 38% 100% 88 (52-174) 1.1% 13 23
SA999 14 1 7% 0 100% 100% 79 (79-79) 0.0% 5 0
SG999 63 25 40% 17 100% 100% 57 (28-95) 1.5% 14 <5
SH999 25 29 116% 13 100% 100% 56 (39-102) 2.7% 8 0
SL999 32 2 6% <5 100% 100% 67 (40-93) 0.0% <5 0
SN999 45 32 71% 23 100% 100% 71 (24-110) 1.1% 18 <5
SS999 74 47 64% 17 100% 100% 98 (35-140) 0.8% 44 <5
ST999 44 36 82% 19 100% 100% 98 (71-147) 2.6% 49 5
SV999 12 24 200% 11 100% 100% 82 (50-141) 0.0% 19 <5
SY999 9 10 111% 0 100% 100% 56 (34-121) 5.9% 12 <5
ZT001 151 157 104% 92 99% 100% 75 (37-153) 1.3% 62 11

The table above only shows trusts who are still carrying out electiveriafa AAA repairs. Therefore the numbers may not add up to the totals in

chapters2 ard 3.
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Organisational levelriformation on carotid endarterectomybased on carotid endarterectomies carried out in 2014)

Trust Estimated NVR Case Symptomatic Patients Patients receiving Patients receivinc  Median delay and %Adjusted
code Cases  Cases ascert. cases referred surgery within 7 surgery within 14 IQR from Stroke
from HES within 7 days days of referral  days of symptom  index symptom to and/or

of symptom surgery  death rate

7A1 30 33 110% 32 18 (56%) 19 (58%) 18 (56%) 13 (78-21) 1.9%
7A3 101 110 109% 101 59 (58%) 67 (61%) 57 (56%) 13 (7-28) 2.9%
7A4 32 32 100% 25 18 (72%) 8 (25%) 10 (40%) 19 (12-45) 1.3%
7A5 22 26 118% 26 13 (50%) 16 (62%) 12 (46%) 17 (10-28) 2.8%
7A6 60 59 98% 51 37 (73%) 29 (49%) 35 (69%) 13 (9-18) 2.3%
R1H 42 35 83% 28 24 (86%) 20 (57%) 22 (79%) 8 (5-12) 3.8%
R1K 28 18 64% 17 15 (88%) 10 (56%) 12 (71%) 5 (3-36) 1.8%
RA9 28 28  100% 28 22 (79%) 23 (82%) 24 (86%) 7 (4-10) 3.1%
RAE 42 45  107% 41 29 (73%) 28 (64%) 29 (73%) 9 (6-16) 0.0%
RAJ 29 30 103% 30 25 (86%) 27 (90%) 29 (97%) 8 (6-10) 0.7%
RAL 19 17 89% 15 11 (79%) 7 (41%) 8 (53%) 14 (7-55) 2.1%
RBA 62 60 97% 60 44 (75%) 39 (65%) 38 (64%) 12 (8-21) 1.8%
RBD 16 16  100% 16 13 (81%) 11 (69%) 13 (81%) 9 (7-13) 0.0%
RBZ 13 13 100% 13 6 (55%) 5 (42%) 7 (58%) 14 (10-30) 8.1%
RC1 30 30 100% 24 14 (58%) 6 (20%) 11 (46%) 17 (11-41) 0.8%
RCB 124 121 98% 112 79 (71%) 102 (86%) 89 (81%) 5 (3-13) 2.8%
RDD 33 22 67% 21 16 (76%) 20 (91%) 18 (86%) 8 (6-11) 1.1%
RDE 72 67 93% 57 39 (68%) 21 (31%) 24 (42%) 18 (10-41) 1.8%
RDU 38 40  105% 40 30 (75%) 23 (58%) 23 (58%) 13 (5-20) 2.2%
RDZ 41 39 95% 37 29 (78%) 26 (67%) 23 (62%) 9 (4-42) 1.4%
REF 39 20 51% 19 14 (74%) 7 (35%) 11 (58%) 13 (8-50) 1.8%
RF4 50 51  102% 49 31 (66%) 23 (45%) 25 (51%) 14 (9-24) 3.1%
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Trust Estimated NVR Case Symptomatic Patients Patients receiving Patients receivinc  Median delay and %Adjusted
code cases Cases ascert. cases referred surgery within 7 surgery within 14 IQR from Stroke
from HES within 7 days  days of referral  days of symptom  index symptom to and/or

of symptom surgery  death rate

RGT 103 81 79% 72 31 (44%) 21 (26%) 20 (28%) 28 (14-50) 1.8%
RHS8 29 29 100% 28 23 (85%) 24 (83%) 22 (79%) 8 (5-11) 3.3%
RHM 85 82 96% 70 60 (86%) 47 (58%) 58 (83%) 11 (8-13) 1.7%
RHQ 89 47 53% 45 24 (53%) 22 (48%) 16 (36%) 17 (10-31) 1.7%
RHU 74 51 69% 51 35 (69%) 29 (58%) 35 (69%) 12 (7-26) 0.5%
RJ1 47 53  113% 49 21 (43%) 44 (83%) 28 (57%) 13 (7-25) 3.5%
RJ7 50 41 82% 39 30 (77%) 36 (88%) 32 (82%) 8 (6-13) 0.9%
RJE 81 79 98% 76 49 (66%) 57 (72%) 51 (67%) 11 (6-21) 1.0%
RJR 101 80 79% 79 60 (76%) 15 (19%) 32 (41%) 22 (10-37) 3.3%
RJZ 90 89 99% 72 49 (69%) 43 (48%) 42 (58%) 10 (4-32) 1.1%
RK9 53 52 98% 49 35 (71%) 28 (54%) 24 (49%) 15 (8-25) 0.0%
RKB 64 58 91% 56 26 (49%) 19 (33%) 17 (30%) 30 (11-61) 2.1%
RLN 37 38 103% 34 22 (65%) 21 (55%) 24 (71%) 11 (10-15) 0.9%
RM1 92 92  100% 83 59 (72%) 55 (61%) 60 (72%) 10 (6-16) 1.7%
RM2 118 54 46% 50 33 (66%) 36 (67%) 29 (58%) 12 (4-22) 2.1%
RMC 27 27  100% 27 16 (59%) 7 (26%) 9 (33%) 22 (12-75) 1.0%
RNA 113 111 98% 104 65 (64%) 65 (59%) 62 (60%) 12 (8-20.5) 1.9%
RNL 41 15 37% 14 9 (69%) 3 (20%) 5 (38%) 19 (12-127) 1.9%
RNS 52 52  100% 46 30 (65%) 28 (54%) 25 (54%) 14 (7-41) 2.8%
RNZ 24 24 100% 22 16 (73%) 15 (63%) 14 (64%) 11 (4-33) 1.5%
RP5 44 41 93% 41 32 (80%) 10 (24%) 25 (61%) 13 (10-16) 1.4%
RPA 33 31 94% 22 18 (82%) 13 (42%) 14 (64%) 12 (8-20) 3.7%
RQ6 136 122 90% 120 84 (72%) 42 (35%) 57 (48%) 15 (10-25) 2.5%
RQS8 39 8 21% 8 6 (75%) 4 (50%) 4 (50%) 18 (10-41) 0.0%
RQW 19 19  100% 18 7 (44%) 6 (33%) 4 (25%) 23 (14-169) 2.4%
RR1 48 44 92% 44 32 (76%) 24 (56%) 25 (57%) 10 (6-49) 0.7%
RR7 24 24 100% 24 12 (50%) 10 (42%) 10 (42%) 19 (12-40) 1.9%
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Trust Estimated NVR Case Symptomatic Patients Patients receiving Patients receivinc  Median delay and %Adjusted
code cases Cases ascert. cases referred surgery within 7 surgery within 14 IQR from Stroke
from HES within 7 days  days of referral  days of symptom  index symptom to and/or

of symptom surgery  death rate

RRS8 93 87 94% 86 61 (73%) 68 (78%) 62 (72%) 8 (6-16) 0.0%
RRK 69 70 101% 54 35 (67%) 10 (14%) 13 (25%) 26 (15-51) 3.6%
RRV 67 70 104% 62 46 (75%) 50 (72%) 40 (66%) 9 (6-19) 1.4%
RTD 70 67 96% 61 30 (53%) 36 (54%) 24 (41%) 19 (8-39) 2.0%
RTE 75 72 96% 67 40 (60%) 26 (37%) 29 (43%) 17 (10-31) 1.2%
RTG 41 46 112% 46 38 (83%) 42 (91%) 40 (87%) 6 (3-11) 4.9%
RTH 113 88 78% 63 32 (51%) 40 (47%) 32 (51%) 14 (8-43) 2.8%
RTK 55 57  104% 52 40 (77%) 36 (63%) 38 (73%) 8 (4-20) 0.5%
RTR 66 67 102% 67 53 (79%) 23 (35%) 33 (50%) 15 (9-23) 1.0%
RVJ 48 51  106% 51 40 (78%) 37 (73%) 36 (71%) 11 (8-21) 2.2%
RVV 85 85  100% 78 58 (74%) 63 (74%) 60 (77%) 7 (4-14) 1.0%
RW3 83 84 101% 74 53 (73%) 50 (63%) 54 (76%) 8 (5-14) 0.7%
RW6 153 152 99% 136 87 (64%) 85 (56%) 78 (57%) 10 (5-34) 1.6%
RWA 96 93 97% 90 46 (51%) 45 (48%) 38 (42%) 19 (9-78) 3.4%
RWD 39 36 92% 36 21 (58%) 26 (72%) 21 (58%) 13 (6-29) 2.3%
RWE 94 92  98% 83 61 (75%) 77 (84%) 64 (79%) 7 (4-13) 1.4%
RWG 55 50 91% 45 33 (75%) 22 (44%) 23 (51%) 14 (7-24) 2.2%
RWH 42 40 95% 35 27 (T7%) 30 (77%) 29 (83%) 8 (5-12) 0.7%
RWP 91 90 99% 88 52 (60%) 61 (69%) 56 (64%) 11 (7-26) 0.9%
RWY 33 29 88% 25 17 (68%) 15 (52%) 13 (52%) 13 (9-21) 1.0%
RX1 73 71 97% 61 51 (84%) 55 (77%) 54 (89%) 8 (4-9) 2.2%
RXH 58 59  102% 59 33 (56%) 33 (57%) 32 (54%) 13 (9-31) 1.4%
RXL 52 0 0% N/A N/A N/A N/A N/A N/A
RXN 37 30 81% 27 12 (46%) 4 (13%) 6 (22%) 28 (17-46) 2.7%
RXP 60 56 93% 55 39 (72%) 13 (23%) 30 (55%) 14 (11-27) 0.0%
RXQ 89 86  97% 64 38 (59%) 27 (32%) 29 (46%) 15 (10-30) 2.4%
RXR 61 62  102% 54 39 (74%) 14 (23%) 20 (37%) 28 (8-64) 1.4%
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Trust Estimated NVR Case Symptomatic Patients Patients receiving Patients receivinc  Median delay and %Adjusted
code cases Cases ascert. cases referred surgery within 7 surgery within 14 IQR from Stroke
from HES within 7 days  days of referral  days of symptom  index symptom to and/or

of symptom surgery  death rate

RXW 42 37 88% 37 25 (68%) 30 (81%) 27 (73%) 9 (5-18) 2.5%
RYJ 75 68 91% 60 52 (87%) 38 (58%) 43 (72%) 7 (5-18) 2.9%
SA999 43 32 74% 31 15 (52%) 15 (47%) 18 (58%) 13 (9-22) 3.1%
SF999 14 12 86% 12 8 (67%) 3 (27%) 5 (42%) 16 (14-25) 7.1%
SG999 101 41 41% 41 21 (51%) 28 (72%) 21 (51%) 14 (10-20) 1.5%
SH999 35 31 89% 29 12 (41%) 9 (29%) 5 (17%) 21 (16-87) 1.0%
SL999 60 18  30% 18 10 (56%) 6 (33%) 4 (22%) 19 (15-32) 3.2%
SN999 26 22 85% 19 10 (53%) 16 (73%) 11 (58%) 13 (6-30) 1.3%
S$S999 70 72 103% 72 57 (80%) 31 (43%) 43 (60%) 13 (10-19) 5.3%
ST999 26 14 54% 14 10 (77%) 6 (43%) 8 (62%) 13 (11-17) 3.4%
SV999 30 33 110% 32 14 (45%) 12 (36%) 10 (31%) 31 (10-50) 2.2%
SY999 30 29 97% 29 11 (41%) 2 (7%) 3 (11%) 34 (22-46) 0.0%
ZT001 148 154  104% 139 70 (51%) 79 (51%) 68 (49%) 15 (8-45) 1.4%

The table above only shows trusts who are still carrying out carotid endarterectomies. Therefore the numbers may nobatid tgidls in chapter 4.

Country Estimated NVR Case Symptomatic Patients Patients receivingc  Patients receiving
caseés Cases ascert. cases referred surgery within 7 surgery within 14
from HES within 7 days  days of referral  days of symptom
of symptom
England 4683 4144 88% 3793 2565 (69%) 2228 (54%) 2226 (59%)
N.1. 148 154  104% 139 70 (51%) 79 (51%) 68 (49%)
Scotland 435 304 70% 297 168 (58%) 128 (43%) 128 (43%)
Wales 245 260 106% 235 145 (62%) 139 (53%) 132 (56%)
UK Total 5511 4862 89% 4464 2948 (67%) 2574 (53%) 2554 (58%)
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c, £E83 £ >l Ec 2 >4 2 SEF 2 S B o P

£c Sftg £2 E| 3¢ > £ s ©gc & 29 38| 2 2

20 3205 Bg 2| =8 T Ng 2 239 5 Lo 2| ©5 £

55 585 5% 8| g8 = s2 £ 258 |53 53 55| s3 E
NHS Trust Op OEGS O o £ = o [ — O I Soa IRs) N O zS [
SF999 2 1.5 2 16 6 Yes 0 No <50% C C 3 Yes
SG999 9 6 1 48 12 Yes 0 Yes 75-99% CR C C 2 Yes
SH999 3 2.5 1 12 7 Yes 0 Yes 50-74% C C 4 Yes
SL999 5 5 0 14 11 Yes 0 No 50-74% C C C 3 Yes
SN999 55 3 1 23 10 Yes 0 No 100% C C 5 Yes
SS999 7 6 3 36 16 Yes 0 No 75-99% C C C 6 Yes
ST999 5 6 1 24 12 Yes 0 No 75-99% C C C 3 Yes
SV999 3 2 1 16 8 Yes 0 No 75-99% C C 0 Yes
SY999 2 0 1 8 4 Yes 2 No 50-74% C 7 Yes
ZT001 8 6 2 26 20 Yes 0 No 100% CR C 5 Yes

The following NHS trusts/health bals hae had theirresults in this table updated since the original publicatidtK, RNA, RQénd RXN

Key
Indicator Value | Response
24/7 vascular surgeon cover C Consultant available 24/7
24/7 interventionalradiologist cover R Registrar available 24/7
Out-hours diagnostic services D Duplex
C CT
M MR Angiography
S Specialist vascular physiology assessments
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Ruptured AAA

Unruptured AAA

EVAR for unruptured AAA
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< g 2 22|38 ES & = sz 9 gE 2 2 £5 §%
NHS Trust | @ = = 28|49 Os £ @ Es i 23 = = =2 o8&
7TA1 Y (not 24/7) | B S | <50% No OE | | B S
7A3 N B <50% Yes OE O OE B B B R R
TA4 Y (2417) B I R | <50% Yes OE OE OE OE N B B R R
7A5 Y (not 24/7) B B R | <50% Yes OE o) B B B R
7A6 Y (not 24/7) B B S | 50-74% Yes OE O B B B S S
R1H Y (24/7) B B R | 50-74% Yes OE E E E B B B H H
R1K Y (24/7) | B H | <50% Yes OE OE | | B H H
RA9 Y (not 24/7) | B H | 75-99% No OE B | B H
RAE Y (not 24/7) | B S | <50% Yes OE O B B B R
RAJ Y (2417) B B S | <50% Yes OE | B B S R
RAL Y (2417) B B H | 75-99% Yes OE OE OE E B B B H H
RBA Y (not 24/7) | B R | <50% Yes OE o) E B B B R R
RBD 75-99% No O
RBZ AAA repairs not carried out at this NHS trust
RC1 Y (not 24/7) \% \% S | <50% Yes OE OE E E \ \ \ S R
RCB Y (24/7) B B R | <50% Yes OE OE OE B B B R R
RDD Y (not 24/7) \% \% S | <50% Yes OE O o E B \ \ H H
RDE Y (2417) B B H | <50% Yes OE E B B B H H
RDU Y (2417) B B R | <50% Yes OE OE B B B R R
RDZ Y (2417) B B R | <50% Yes OE E E B B B R R
REF Y (2417) B B H | <50% Yes OE E | | B H H
RF4 Y (not 24/7) B B H | <50% No OE | B B H
RGT Y (2417) B B S | <50% Yes OE OEH OEH EH B | B S R
RH8 N <50% Yes OE OE E B | B R R
RHM Y (not 24/7) B B R | <50% Yes OE OEH OEH OE N B B R R
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Ruptured AAA

Unruptured AAA

EVAR for unruptured AAA
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NHS Trust | = = 8|0 & = @ Es  F <5 = = =8 358
RHQ Y (not 24/7) | | R | <50% Yes OE OEH E OEH | | | R R
RHU Y (not 24/7) B B R | <50% No OE B | B R
RJ1 Y (2417) B B H | 50-74% Yes OE OE OEH OE B B B H H
RJ7 Y (2417) Vv \% H | 100% Yes OE OEH OEH OEH \% \% \% H H
RJE Y (2417) B B H | <50% Yes OE O E B B B H H
RJR Y (24/7) B B S | <60% Yes OE @) B B B S S
RJZ Y (24/7) B B R | <50% Yes OE OEH OEH OEH B B B R R
RK9 Y (not 24/7) B B R | <50% Yes OE @) OH E | | B R
RKB Y (not 24/7) B B S | 75-99% Yes OE E E OE B B B S S
RLN Y (not 24/7) \% \% H | 75-99% Yes OE OE E E B \% \% H H
RM1 Y (2417) B B S | <50% Yes OE E E B B B S R
RM2 Y (24/7) B B S | <50% Yes OE o OE B B B H H
RNA Y (not 24/7) B B R | <50% Yes OE E B B B R R
RNL Y (not 24/7) B B S | <60% No OE B B B S
RNS Y (not 24/7) B B S | 100% No OE B B B S
RNZ EVARs not carried ou 100% No @) EVARs not carried out
RP5 Y (24/7) \% \% S | 75-99% Yes OE O o B \ \ S S
RPA Y (2417) B B H | 75-99% No OE N B B H
RQ6 Y (2417) v Y, S | <50% Yes OE OE E E B Y, Y S S
RQS8 Y (not 24/7) B B H | <50% No OE | B B H
RQW Y (2417) B B H | 100% Yes OE OE E E | B B H H
RR1 Y (2417) Vv \% S | 75-99% Yes OE OEH EH EH B \% \% H H
RR8 Y (2417) | B R | <50% Yes OE OEH OH OE B B B R R
RRK Y (not 24/7) | B H | 50-74% Yes OE OE OE OE B | B H H
RRV AAA repairs not carried out at this NHS trust
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Ruptured AAA

Unruptured AAA

EVAR for unruptured AAA
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RTD Y (not 24/7) B B H | <50% Yes OE OE OEH OE B B B H H
RTE Y (not 24/7) B B H | <50% No OE B B B H
RTG Y (2417) B B S | <50% No OE B B B S R
RTH Y (not 24/7) B B R | <50% Yes OE OEH OEH OE B B B R R
RTK Y (2417) B V H | 50-74% Yes OE OEH E EH B B B H H
RTR Y (not 24/7) B B H | 75-99% Yes OE OEH EH OEH | | B H H
RVJ Y (24/7) B B H | 75-99% Yes OE OEH EH EH B B B H H
RVV Y (24/7) B B H | <50% Yes OE B B B H H
RW3 Y (24/7) B B S | <60% Yes OE E EH E B B B H H
RW6 Y (2417) V \Y H | 100% Yes OE O B B B H
RWA Y (2417) | B H | <50% Yes OE OEH OEH OEH B | B H H
RWD N 50-74% No O EVARSs not carried out
RWE Y (2417) B B S | 50-74% Yes OE OEH EH OEH B B B S S
RWG Y (24/7) \% B S | <50% No OE B B B S
RWH Y (24/7) V \Y S | 75-99% Yes OE O B B B S
RWP Y (not 24/7) B B S | <60% Yes OE O | B B S
RWY Y (not 24/7) | B R | 50-74% No OE | | | R
RX1 Y (2417) B B S | <50% Yes OE OE OE B B B S S
RXH Y (not 24/7) \% B H | <50% Yes OE OEH E OE B \ B H H
RXN Y (not 24/7) | B R | <50% Yes OE E B | B H H
RXP Y (not 24/7) v Y% H | <50% No OE B v v H
RXQ <50% Yes OE E B B B S R
RXR Y (not 24/7) B B H | <50% Yes OE O E | B B H H
RXW Y (2417) B B S | <60% No OE B B B S
RYJ Y (2417) B B R | <50% Yes OE OEH OEH EH B | B R R
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Ruptured AAA Unruptured AAA EVAR for unruptured AAA
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= i g o S 5 5 © 3 Z o w S i S
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< o o 8L |53 Eo0 ® 5 53 5 82 o o a2 €L
S o < <5 =1 G 9 &= 5 22 2 3 dc:; c c <5 S5
NHS Trust | @ = = S ol Os £ [0) [ = <o = = = o O o
SA999 N 50-74% No O
SF999 AAA repairs not carried out at this NHS trust
SG999 Y (not 24/7) | B H | <50% Yes OE E E B B | H H
SH999 N <50% No OE | B B H
SL999 Y (not 24/7) B B R | <50% No OE B | B R R
SN999 Y (not 24/7) B B R | <50% Yes OE E E E | B B R R
SS999 Y (not 24/7) B B R | 50-74% Yes OE OEH OH OEH B B B R R
ST999 Y (not 24/7) B B R | 50-74% Yes OE E E B B B R R
SV999 N B R | <50% No OE N B B R
SY999 AAA repairs not carried out at this NHS trust
ZT001 Y (2417) B B S | <50% Yes OE OEH OEH OEH |B B B S S
The following NHS trusts/health bads hae had theirresults in this table updated since the original publicatioh3 RAJRNA, RS RQ8RW and SH999
Key
Indicator Value | Response
Who plans EVARs \% Vascular surgeons
X\’ho perfo;rgs 'EVARS f [ Interventional radiologists
ceess to 3D planning software B Both vascular surgeorand interventional radiologists
N Not available
Where are EVARs performed S Standard operating theatre
Complex EVARs performed R Radiology department
H Hybrid operating theatre
Infra-renal aneurysms ©) Open repair
Supra-renal aneurysms E Endovascular repair
Thoracp—abdommal aneurysms H Hybrid repair
Thoracic aneurysms
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The following NHS trusts/health bals hae had theirresults in this table updated since the original publicatidNA

Key
Indicator Value | Response
Carotid stenting V Vascular surgeons
I Interventional radiologists
Ne Neuroradiologists
Lower limb revascularisation A Angioplasty
B Bypass
Typical performed by (in hours) \ Vascular surgeons
Typic_al performed b)_/ (out-hours) G General surgeons
Debridements by (kmours) or Orthopaedic surgeons
Debridements by (ouhours) o) Other
P Podiatrists
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Glossary

Abdominal Aortic
Aneurysm (AAA)

This is an abnormal expansion of the aorta. If left untreated, it may
enlarge and rupture causing fatal internal bleeding

Amaurosis fugax

Transient loss of vision in one eye due to an interruption of blood flow to
the retina.

Asymptomatic Patient

A patient who does not yet show any outward signs or symptoms of
plagque.

Carotid Endarterectomy
(CEA)

Carotid Endarterectomy is a surgical procedure in which build-up is
removed from the carotid artery.

Carotid Stenosis

Abnormal narrowing of the neck artery to the brain.

Cranial Nerve Injury (CNI)

Damage to one of the 12 nerves supplying the head and neck.

Debridement

Medical removal of dead, damaged, or infected tissue to improve the
healing potential of the remaining healthy tissue

Endovascular Aneurysm
Repair (EVAR)

A method of repairing an abdominal aortic aneurysm by placing a graft
within the aneurysm from a small cut in the groin.

Hospital Episode
Statistics (HES)

HES is the national statistical data warehouse for England regarding the
care provided by NHS hospitals and for NHS hospital patients treated
elsewhere. There are equivalent agencies in Northern Ireland, Scotland
and Wales but in this report, the term HES is used generically to describe
data that are collected by any of these national agencies.

Inter-quartile range (IQR)

Once the data are arranged in ascending order, this is the central 50% of
all values and is otherwise k nown as the oO6middl e |

Hybrid operating theatre

An operating theatre with built4dn radiological imaging capabilities. The
imaging equipment is able to move and rotate around a patient and
multiple monitors provide good visibility around the operating table.

Median

The median is the middle value in the data set; 50% of the values are
below this point and 50% are above this point.

Myocardial Infarct (M)

Otherwise known as a Heart Attack, Ml involves the interruption of the
blood supply to part of the heart muscle.

Occluded artery

An artery that has become blocked and stops blood flow.

National Abdominal Aortic
Aneurysm Screening
Programme (NAAASP)

A programme funded by the Department of Health to screen men over
the age of 65 years for AAA

NHS

National Health Service
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National Vascular
Database (NVD)

An on-line database funded by The Vascular Society to collect data on
major vascular procedures performed in the National Health Service. This
was the predecessor of the National Vascular Registry.

OPCS Office of Population and Censuses Surveys. A procedural classification
list for describing procedures undertaken during episodes of care in the
NHS
Scale in an artery made of fat, cholesterol and other substances. This
Plaque hard material builds up on the artery wall and can cause narrowing or

blockage of an artery or a piece may break off causing a blockage in
another part of the arterial circulation.

Strategic Health Authority
(SHA)

An organisation, accountable to government, that assesses the health
needs of local people and ensures that local health services are
commissioned and provided to meet those needs.

Stroke

A brain injury caused by a sudden interruption of blood flow with
symptoms that last for more than 24 hours.

Symptomatic

A patient showing symptoms is known to be symptomatic.

Transient ischaemic
attack (TIA)

A fAmsitriokeo where the blood supply
and recovers within 24 hours.

Trust or Health Board

A public sector corporation that contains a number of hospitals, clinics
and health provisions. For example, there were 4 hospitals in the trust
and 3 trusts in the SHA.

Vascular Society of Great
Britain and Ireland
(VSGBI)

The VSGBI is a registered charity founded to relieve sickness and to
preserve, promote and protect the health of the public by advancing
excellence and innovation in vascular health, through education, audit
and research. The VSGBI represents and provides professional support
for over 600 members and focuses on non-cardiac vascular disease.
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The Royal College of Surgeons of England is dedicated to enabling surgeons achieve and maintain
the highest standards of surgical practice and patient care. To achieve this, the College is committed
to making information on surgical care accessible to the public, patients, health professionals,
regulators and policy makers.

Registered charity number: 212808



