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EXECUTIVE SUMMARY

1 This report summarises datafrom computer records derived from three sources of
datarelating to care that children received during the time period specified in the
terms of reference of the Bristol Royd Infirmary Inquiry. Thefirst sourceisthe
Patient Adminigtration System (PAS) of the United Bristol Hedthcare NHS Trust
(UBHT). The second is the medica record notes supplied to the Inquiry by the
UBHT. A summary of each child'smedica records has been created specificdly
for the Inquiry and entered on to computer asthe dinica coded records (CCR).
The third source is the logs from the two consultant cardiac surgeons responsible
for mogt of the work during the period of relevance to the Inquiry (Surgeons

Logs—9SL).

2. The operative procedures identified from each source have been dassified usng
internationally agreed codes. They have been further categorised into thirteen
specific types of operation, Smilar to those used for summaries by cardiac
surgeonsin the UK, and by whether the operation was “ opertheart”, involving
cardio-pulmonary bypass, or “closed-heart”.

3. The PASislimited to the years 1988 onwards. The CCR and SL cover dl years
(1984-1995) and the full range of surgery a both Bristol hospitas, but the SL
does not cover the “closed-heart” operations done at the Bristol Royd Hospital
for Sick Children (BRHSC).

4. The main result of the operation that is avallable in dl three sources is whether the
child died within 30 days of the operation. The numbers of degths and the death

rate have been caculated for the different groups of operative procedures.

5. The dassfication of operative procedures has been done separatdly, and by
different people, for each of the three sources. Given that there will be inevitable
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vaiation in the way that the dassfication has been done, the overdl results show
condderable smilarity between the three different sources when comparisons are
restricted to Smilar time periods.

6. The degth rate has been based on degths occurring within thirty days of an
operation, and is seen to be about 11% overdl, though for the open heart surgery
it israther higher. Each of the sources indicates high deeth rates for arteria switch
operaions and truncus arteriosus. Therates for atrid ventricular septal defect
(AVSD) operations are higher than average but are not as high as for truncus and
switch operations. Each of the sources shows dightly higher rates from 1988 to
the end of 1990 and much lower ratesin the later part of 1995.

7. Each of the sources shows higher deeth ratesin the first year of life than
ubssquently.

8. The overd| concdusion isthat the pattern of resultsis Smilar in the three sources
where direct comparison is sengble. Thisis both for the numbers of operations
and for the deeth rate, though where numbersin any particular category are smdl
there is an absence of perfect agreement. It is clear that none of the sources,
viewed one @ atime, is adequate to be sure about the details of operations.
However, taken together, the results are condstent and there are no startling

discrepancies between the three sources.
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INTRODUCTION

Thisreport provides asummary of the datafrom three local sources available to
the Inquiry. The terms of reference of the Inquiry are such thet it isimportant to
examine what had happened to dl the children who received complex cardiac
surgery in Brigtal. In March 1999, the Inquiry Secretariat published a document
on “Making Use of Relevant Data Sources’. This gave a brief description of data
avallable both nationdly and locdly. A “Prdiminary Overview of Exising data
Sources rdevant to the Inquiry’ s remit” was published in July 1999 as INQ 0001.
A further note was published in August 1999 entitled “The Inquiry’ s Approach to
the Assessment of the Adequacy of Paediatric Cardiac Surgical Services'.

About two thousand sets of dinicad records were supplied to the Inquiry by the
United Bristol Hedlthcare Trust (UBHT). These medica records formed avery
large volume of data on paper. The Inquiry Pandl decided to produce a structured
summary of each patient’s set of dinica notes from the large number of paper
records. This summary has been entered on to computer as amain source of data.
The main method for identifying the children who were receiving cardiac surgery
was to scan the logs from the two surgeons who had carried out most of the
surgery during the period of interest to the Inquiry. These logs themselves were
also submitted to the Inquiry and are a second loca source of data. It was clear
that the UBHT Patient Adminidration Sysem (PAS) dso hed data, origindly
collected for adminigrative purposes, which would be useful to the Inquiry. This
isathird source and was used by the UBHT as an additiond way of identifying
medica records to be supplied to the Inquiry. About 80 extra records were
identified as aresult of searching the PAS. Mr Gray has given a description of
this processin evidence to the Inquiry { Submisson dated 30 April 1999, WT
0137}.

The gructured summary of the clinica records for each patient used an
internationaly recognised method for dlassfication of the diagnosis and
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operations carried out (Internationd Classfication of Diseases— ICD). The
outcome in terms of whether the child was il dive or not at the last date
avallable from the hospita records was dso recorded. The data from this
summary were entered into a computer and caled the Clinicaly Coded Records
(CCR) Database,

This report describes each of these sats of datain more detall and provides some

andyses. Although the hospital medicd records were available in paper form, the

firgt set of computer records that became available was from the PAS; the second
was the CCR and the third, the Surgeons logs (SL). The sources are discussed in
this order, and dl the results in this report are based on computer records.

THE BRISTOL CONTEXT

Brigal, in common with other hospitals within the Nationd Hedth Service

(NHS), isrequired to provide summary data on episodes of care for patients. It
does this usng the local computer-based Patient Adminidration Sysem (PAS) for
providing nationd returns to the NHS, known as Hospitd Episode Statistics
(HES). Mot other Hedlth Care Truds in England and Wales have smilar
systems for producing these returns. More details on the nationd picture derived
from HES are given in a separate report { Aylin et al 1999}. The Bristol PASisa
fairly comprehensive computer system developed from allong tradition of usng
computers for patient adminidration in the Brigtol areathat was begun in the late
1960's. Neither in Brigtol nor esawhere have patient adminigration sysems
generdly been used for looking a dinica outcomes in arigorous way. In most
ingtances the recording of degth is limited to those deaths which occur prior to
discharge from hospitd. The Brigtol system has included patient outcome, in
terms of death, for a least some patients beyond the period when a patient was
actudly in hospitdl. Thisis unusud and dlows for amore comprehensive picture
of the vitdl status of patients than is usualy the case for adminigration-based



systems.

2.2  InBrigol, as dsawhere, the use of alog by a cardiac surgeon was an individua
decison and not one that was required or necessarily encouraged by the hospitd
adminigration. The cardiac log scheme was begun by Mr Wisheart and usad by
him for the whole period he was operating. He has described thisin evidence to
the Inquiry {WIT 0120 0256- 0262} . The method was dso used by Mr Dhasmana,
and he has confirmed thisin evidence {\\WIT 0084, 0001-0005} . Theselogs were
hand-written but have been transcribed on to computer coding forms and entered
on to acomputer database specificdly for the Inquiry.

2.3 Medica records of patients and their treetment are kept by every hospita, usudly
in paper form, with hard-written and (occasondly) typed notes from hedlth care
daff. Ther purposeisto record the immediate dinica care of patients. They are
not generdly designed for research purposes. Bristol was no different from other
hospitalsin this respect. Research on particular diseases usng medica recordsis,
nevertheless, acommon activity. A specific project may be set up to record, for
example, data such as prescriptions of drugs.

2.4  Phesel of the Inquiry isexamining “the ddivery of complex paedidric cardiac
aurgica sarvices at the Bristol Roya Infirmary and Children’s Hospitd from 1984
t01995". The“IssuesLig” published by the Inquiry on 22 February 1999 sets
out 14 mgor topics (A to N) with the am “to examine the whole system
responsiblefor the management of children needing heart surgery services” This
report largely rdaesto issue C: “The Service Provided: Nature and Outcomes’. It
will have some sections that will be rlevant to other issues such as D: “Referras’
and M: “Review of cases and Medical and Clinica Audit”.
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3.2

3.3

3.4

Description and satistical review of the sources of data

General principles

The Inquiry overview noted in paragrgph 1.1 of the Introduction lists Sx sources
of data; the first two are nationa, and this report reates to three of the others. Any
source of datawill have limitations, and it must be remembered thet its

limitations, strengths and weeknesses mugt be judged in the light of the purpose
for which it was sat up. The Inquiry is particularly interested in the qudlity of the
whole system of care that the relevant children received, in order to cometo a
view on the adequecy of this sysem. None of the sources of data was set up with
this objective. Each of them can contribute to the redisation of the objective, but
the extent to which they can do 0 isvarigble.

Children who were admitted to the Brigtol Royd Infirmary (BRI) for heart
surgery would be admitted there only for “open” heart surgery. Thisinvolves
having cardiopulmonary by-pass. “ Closed” heart operations could be done a the
Bristol Royd Hospitd for Sick Children (BRHSC).

It must aso be acknowledged that whenever data are collected which rlate to a
feature that shows variability, such as mortdity rate, thisis subject to atitica
fluctuation. When dedling with smal amounts of data this fluctuation leeds to
condderable uncertainty in determining the true rate. The uncertainty decreases
asthe amount of dataincreases. Statidticd andyssisableto help make
judgements about whether an gpparent differencein rates could easly be due to
chance variation or not.

It is most important to redlise that when gpparently precise figures are presented
as percentages, they will probably have a spurious precison. Thisisthe way the
worldis— it is not a feeture that applies to the data from this Inquiry done. If a

coinistossed 100 times, it will not necessarily come up “heads’ exactly 50 times,
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even though we are sure that, if it is an ordinary coin, it should have a 50% chance
of being “heads’. We could reasonably easly get asfew as 40 or as many as 60
“heads’, but it would be rare to get more extreme vaues like 30 or 70 “heads’. It
isdear that if we were, not knowing what the true percentage is, to get something
happening (such as degths after an operation) 40 times out of 100, then the true
percentage could be 50%. Likewisg, if it hgppens 50 times out of 100, thereis
il uncertainty about the true percentage — it could reasonably eesly be
anywhere between 40% and 60%. If the coin were tossed only 10 times, then
getting 2 “heads’ or 8 “heads’ (20% or 80%) would not be that unlikely. The
uncertainty in percentage terms is grester when the number of timesthe coinis
tossed isamdler. Satisticd methods exigt to quantify the uncertainty. These
methods can be used to see when caution must be exercised in emphasising a
difference in percentages, and when a difference is sufficiently large that
datigicd fluctuation is not alikely explanation of the difference.

Problems of comparisons

Even when the datitica uncertainty is small, more fundamenta problems occur
when atempting to make comparisons. If one centre is to be compared with
another, the children treated will not necessarily be Smilar in each centre,
Differences found may be due to the characterigtics of the children rather than in
the effect of the centres. Similar arguments gpply to comparing individud
surgeons. When comparing new drug treatments, it is usudly regarded as
imperative thet groups which are compared are made as Smilar aspossible. This
isdone by randomly allocating patients to the trestments. Thisisknown asa
randomised controlled trial. Such trids do occur in surgery though less
frequently than in comparisons of new medicines.



3.6

3.7

3.8

Randomised trids are not used to compare individua surgeons or centres (they
would beimpractica). The consequence is that the groups to be compared may
differ in the outcomes, even when thisis nothing to do with the trestment given

by the centre or surgeon. Attempts may be made to alow for factors which affect
prognoss, but any such dlowance isinevitably less than perfect. The Satidtica
methods themsdlves for adjusting for prognostic factors cannot be perfect. Itis
a0 possible that importart prognogtic factors that differ between the groups have
not been measured. Comparisons must be trested with caution. Overdl scientific
judgement incdludes more than judt the Satistica arithmetic.

In the congderation of uncertainty, a further problem arises because our counting
sysem isimperfect. We may not have exactly the same numbers of operations
and degths when we compare two ways of doing the counting. It isvery hdpful
to have different methods when each is subject to error, Snce concordance

between them can increase confidence that our conclusons are vaid.

Statigtical Review of the Patient Adminigtration System (PAS)

There have been computer sysems for processing information about patientsin
hospitalsin the Bristol areasince 1964. In this computer system, detalls are
recorded on each in-patient in one of the hospitalsin the UBHT. It tracks, in
outline fashion, what has happened to each patient. It has severd purposes.

a For returns to be made of hospitd activity to the Department of Hedlth.

b To dlow smooth adminigtration of the hospitd. With the advent of the
internal market where providers of care, such as hospitas, are separated
from those who pay for the care (described as “ purchasers’) it meets the
need for adminidration to keep track of these activitiesin greater detall.

0 It may aso be used for purposes of planning changes to the baance of
activity in the future.
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3.9 Thedaalagey rdate to the short-term activity during each episode of care.
When a patient is admitted to a hospitd, it is dways under the care of a named
hospital consultant. On some occasions, during asingle admission, a paient may
be trandferred to the care of a different consultant. Each such “episode’ of care
under a conaultant forms a unit to which the PAS system refers. Demographic
information, address detalls, date of birth (& age), sex, hospita record number
etc. form the basc data. A record of the diagnoses, any operations with dates,
dates of admisson and dischargeis built up during the stay in hospitdl.
Information on dinica outcomeis very limited, but death, if it occurs, is recorded
with the date of desth where thisis known. Information on desth occurring
outside hospitd is entered after dischargein at least some instances.

3.10 The purpose of the system is not to sore information that a doctor requiresto care

for the patient, nor isit intended for audit of the qudity of care. Any such use
must take account of the likelihood thet important details may not be recorded.

311 The chtaon diagnoses and operations are derived from examination of discharge
letters written when the patient leaves the hospital, and from the case notes
written by the doctors. Adminigrative derks trained in medica terminology scan
the available information and summarise it usng codes describing the diagnos's
and operation. Thistask is needed, and carried out, on aworldwide bass. To
amplify recording of diagnoses and to facilitate international comparisons of the
amount and rate of occurrence of dsease, the World Hedth Organisation (WHO)
has published a dictionary of terms with corresponding numerica codes called the
International Classfication of Diseases (ICD). This dassfication has been
revised and extended on severd occasions reflecting increased knowledge and
diagnodtic techniques The latet revison in common useis the tenth (ICD-10),
though the ninth revison (ICD-9) wasin use for much of the period covered by
the Inquiry. UK liaison with WHO regarding ICD is co-ordinated by the Office
for Nationd Statistics (ONS), formerly the Office of Population, Censuses and
Surveys (OPCS).
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3.12 Operdionsdo not have the same degree of internationd concurrence in their
description. It isthe usud practicein UK hospitasto use alist of operations
maintained by ONS (OPCSin the past). Thisaso hasacode (aletter and a
number) to describe each operative procedure.

3.13 Theadminigrative clerks (known as*“coders’) who classfy diagnoses and
operaions for the PAS are not medicdly qudified, and they may misunderstand
the medica information in the medica records of patients. The medica records
themsalves may not be clear in describing the diagnoses or operations for every
patient. The ICD coding sysem may dso have inadequacies when used in avery
gpecidised area. Individud codersvary in their experience, but there are some
highly experienced coders who are very good a carrying out the classification of
diagnogs and operation.

314 Thetermsof reference of the Inquiry include children seen a Bristol between
1984 and 1995. The PAS has data only from 1% January 1988. Mr Gray (Manager
Legd Services, UBHT), in WIT 0137, sates“In the early days of the PAS
system, there were condderable teething problems in respect of the diagnostic
coding of cases a the end of trestment episodes. The system did not include the
diagnostic coding of operations until the implementation of * Swift Op’ inthe
early 1990's”

3.15 Theposshle prognogtic factors thet are recorded in the PAS data are limited.
They include age, diagnosis (or diagnoses) and type of operation planned. The

exact dinicd condition of the child is not recorded. The diagnosis may be
imperfectly coded and recorded.

Statistical Review of the Clinically Coded Records (CCR)

3.16 Thelnquiry requested access to the medica records of al children who had
undergone cardiac surgery in the period 1984-1995. The UBHT provided these
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records to the Inquiry, and Mr Gray gives the detalls of how this was donein his
submisson {WIT 0137} referred to above. The PAS and the logs used by the
surgeons concerned were each used to identify al such children. The use of the
PAS enabled about 80 extra patients notes to be located. Mr Gray ates that
approximatdy 12 sets of notes remain missing for various ressons, from atotd of
about 1300 “open” and 700 “closad” heart operations estimated to have taken
place a Brigtol within the period of interest to the Inquiry.

317 Theavalable patients notes have been scanned on to a computer sysem and
made availableto the Inquiry team under conditions of drict confidentidity. The
Inquiry decided to meke a brief summary of each st of notes on aform designed
to record the main features of care for the child. Thisincluded name, date of
birth, gender, hospita record numbers, diagnoses, and operative procedures with

dates and surgeons names.

3.18 Thedates of admisson and discharge were not extracted from the medica records
and s0 are not avallable in the CCR. This means that data can be andysed by
child, diagnosis or operdtive procedure, but not by admission.

3.19 A vey experienced team of clinical coders carried out the coding of the diagnoses
and operations for the CCR. They were used to finding the key informetion for
coding from patients notes and were dso experienced in the dlinicd fied of
paediaric cardiac surgery. A description of the coding process has been supplied
by the qudity assurance manager for the clinica coding project. Any queriestha
she could not resolve were referred to a senior medical coding consultant in the
NHS Information Authority.

3.20 The coded forms were entered on to a computer database (Microsoft Access) by

Legd Technologies Ltd, who are responsible for specidised computer technology
used by the Inquiry.
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321 Thedrengths of this sourceof data are that the coding was donein avery
congstent way, and using very experienced coders. The main limitations relate to
the inevitable minor errors in writing on the forms and the possibility of deta entry
errors being made when entering them on to the computer. The other issueisthe
qudity of the notes themsdves, which may be incomplete. In particular the exact
dates of procedures are not dways known. The amount of information in the
origind recordsisvad, but dearly only a very brief summary of each set of notes
has been made. Medicd information, including desth that occurs e sewhere, may
not be recorded.

3.22 Inmog ingances there was more than one set of notes relating to a single child,
and it was difficult to ensure that al noteswhich did relate were linked in the
computer without error. This was done usng names, but there are a number of
ingtances of different children having the same name. All detected errors of this
type have been corrected prior to this report being written.

3.23 It would be theoreticadly possble to have a study thet utilised awider range of
prognostic factors than age, diagnosis and operation, using the full paper medicd
records. However, such a study would need to be set up with careful attention to
the various factors, prior to examination of the data.

3.24  Thelimitations on the CCR data recorded for the purposes of the Inquiry are
amilar to those on the PAS system in terms of coverage. The consstency of the
coding may make these data better than the PASfar andyds but itisaso
possible that the missing data will impose severe limitations on the strength of
conclusons that may be drawn from the CCR data

Statistical Review of the Surgeons Logs (SL)

325 Theselogsoriginated as hand- or type-written notes recorded by the two surgeons
from the BRI and cover the whole period of the Inquiry.
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3.26

3.27

328

329

330

The witness statements by Messrs Wisheart and Dhasmana describe the reasons
behind the creetion of these logs{W T 0120 0256- 0262 and WIT 0084, 0001-
0005}. They were aprimary source of information used by UBHT to identify the
rlevant dinicd records to be supplied to the Inquiry.

The quality assurance manager for the clinica records coding project has coded
the surgeons logs. They relate only to surgery carried out by Messs Wisheart
and Dhasmana at the BRI. In principle, this means that the surgery recorded was
dl open-heart surgery, and dl such surgery carried out by the two surgeons
should be recorded in the logs

Thelogs have the name of the child, and a note of the operation. The following
data have been recorded on compuiter files: age of the child in years, months or
days (not date of birth); primary diagnods, and detalls including date of the
procedure, whether the child is recorded as dying, with date of death and whether
a pos-mortem was done.  Post-operative complications and a note of whether
there are extensve commentsin the origind log are dso recorded. The BRI
numbers (theoreticaly alocated to a child and used for dl admissons) aeadso
recorded.

It isimportant to note that, as with the CCR, the date of admisson isnot

avalable. Thiswas not recorded on the logs themsdlves, and so could only be
obtained from another source. It is possible to link children by their name, though
the spelling of names s not dways consstent and the name of a child may change
between admissons. Andyss can, in principle, be by child, operation or

operative procedure.

The surgeons themsalves used the logs for what is described as acrude form of
audit. No formd vdideation of the datawas carried out, but given the state of
formd audit in the NHS in 1975 when Mr Wisheart began hislog or in 1984
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when the period of interest to the Inquiry began, the log was a va uable method
for keeping track of operations. Mr Wisheart in his evidence Sated thet, given the
date of the art at the time the log was Sarted, it was an “excdlent system, which
provided accessble and religble information, which was not subject to technicd
falure’.

331 Some other surgeons carried out afew operations during the rlevant time period,
notably Mr Pawade, but no log data are available for these operations.

Key pointsand Condusion of Overview

332 @ Someinformation on the outcome of care in terms of mortdity is available
from d| three sources.
b) Full assessment of morbidity is asent from virtudly dl the sources.
) The CCR and SL cover the whole period of time; the PAS does nat.
d) The CCR and PAS cover dl operaions, the SL only covers those doneby
Mesys Wisheart and Dhasmana at the BRI itsdlf.
€) The PAS has dates of admission & discharge; the CCR and SL do not.
f) Avallable data are capable of being used in a broad overview and dthough each
issubject to error in the details, congstency of findings across them would
increase confidence in the results.
g) There arelikely to be differences in the way the operations are coded, sSnce
they rely on different origind sources aswdl as being done by different people.
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Data itemswhich all sour ces havein common

Patient name

Date of operaion

BRI number
Whether patient died

Surgeon

Date of death

Diagnogs

Age (derived from date of birth for CCR & PAS)

OPCS codes for operative procedures

333  Each of the sources has some missing data for severd of theseitems. The qudity
of the adminidrative data (names, record numbers and dates) is highest in the
PAS, which isthe only system to have some form of vdidation of its records.

334  Overdl comparisons between death rates are possble. The exact numbers of
admissions and deeths and therefore death rates are likely to be different because
of the differencesin coding and methods of ascertainment. It is possibleto try to
meatch individua patients across the sources to carry out crosschecks on the deta,
but because of the missing and occasiondly erroneous data, this process itsdlf has
problems. An overdl summary by operation group, by age and by caendar yeer is
possble.
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4 Results of Activity and Outcomes Analyses

The Patient Adminigtration Sysem (PAS)

I ntroduction

4.1  ThePASas noted above does not have data prior to 1% January 1988. Itisa
complex database and only the data relevant to the Inquiry were requested from
UBHT.

4.2  The data supplied were on patients who were: -

1 admitted to any United Bristol Hospitals Trust (UBHT) between 1%
January 1988 and 31% December 1995 and -
aged 16 years or younger on admisson and -
admitted or transferred to the care of a consultant with a specidty of
Cardiothoracic or Paediatric Cardiothoracic Surgery, or Cardiology or
Peediatric cardiology and -

4 recorded as receiving procedures under the nationa specidties” Cardiac
Surgery” or “Cardiology”.

4.3  Thedaaaredivided into three sts; 1- those who received operative procedures
under the“ Cardiac Surgery” specidty, 2- those who received operative
procedures under the “ Cardiology” specidty, 3 - those who received care under
ether specidty but did not have any procedures carried out. The third group has
not been induded in this report, as they did not have surgery.

4.4  Thedataarefirg described under the two categories of specidty, but merging the
two sets of data provides the main results. Many children received care under both
pecidties, and the object isto give aclear picture of thetotal carereceived in

respect of surgery.
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4.5

4.6

4.7
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Description of the children who received care

Cardiac Surgery Specialty

Admisdons

PAS data record “episodes’ of care. An “episode’ in this context is a period of
carein hogpital under a consultant. A Sngle admisson canindude severd
episodes of care, with anew episode arising for example, when a patient is
transferred to the care of another doctor. Annex 1 gives an overview of the
complex structure of the data. There are 1678 records of episodes. These relate
to 1666 admissongdischarges. There are eight admissons with 2 episodes and
two admissionswith 3 episodesin each. Thetota number of children is 1420. Of
these, 408 do not have a BRI record number and may have had only “closed”
heart operations, while 1411 had a BRI record number. Maogt children (85%) hed
asngle admission, but 15% hed two or more admissons

The two surgeons JDW & JPD dedit with 93% of the children. Mogt children
were admitted under a Single consultant for dl their admissonsuntil 1994 and
1995 (in 1995 Mr Paweade became Consultant surgeon).

Deaths

From the records 244 of the children (17%) are recorded as having died. The date
of desth was recorded in arrears in batches until 1992, and 12 children are noted
as having died with no date of deeth recorded. Most (128) of the deeths occurred
in hospital (55% of those with known dates). A further 7 occurred within 30 days
of discharge, but the rest occurred over varying lengths of time up to 10 years
after discharge. This isimportant for comparison with HES, which in general

will not have deathsthat are recorded post-dischar ge from hospital.



Number and nature of the surgical procedures

4.8  The 1420 children had atota of 3477 operations coded; of the 1678 episodes dl
o which had at least one operation coded, there were 1057 with a second, of these
522 hed athird and 220 had a fourth operation.

Cardiology Specialty

Admissons

4.9  Thereare 1985 records of “episodes’ involving cardiology. Theserdaeto 1974
admissongdischarges. There are 11 admissions each with 2 episodes. The total
number of children is 1426. Mogt children (75%) hed asingle admisson, but
25% had two or more admissions. The children were admitted in 99% of cases
under one of four cardiologigts.

Deaths

410 Of the 1426 children admitted under the cardiologigts, there were 256 who died.
In terms of admissong/discharges, there were 359 admissons where a child
ubsequently died. Forty-five of these were after discharge from hospitd. Thisis
of relevance to the use of HES and the comparative andysis of mortdity usng
national sources where recording of degth after discharge from hospitd is

incomplete.
Number and nature of the surgical procedures

411 The 1426 children received 2578 proceduresin hospitd. Very few of the
procedures that were done under the care of the cardiologists are coded as being

mgjor procedures. There are 6 (out of 2578) procedures classed as being mgor
cardiac surgery which are coding errors. This suggests thet the rate of important
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coding errorsin the PASislow. Of the 2578 procedures, 2338 were K or L codes
in the OPCS dlassfication, mogt of which correspond to catheterisation or smilar
procedures. The remaining procedures (240) were not classified as cardiac
procedures.

Combining the data from the two sour ces of the PAS

Admissons

412 Many of the children who were admitted under the care of the cardiologists went
on to be admitted under the surgeons. The total number of children indicated to
have received paediatric cardiac sarvicesisin fact 2012; 834 had admissons
under both surgeons and cardiologists, 592 only under the cardiologists and 586
only under the surgeons.

413 The 2012 children had 3586 admissonsin totd. Just over hdf had asngle
admission; the digribution of admissonsisgivenin table4.1 and in figure 4.1.
The maximum number of admissons per child under cardiology or cardiec
surgery was 9.

Number and nature of the surgical procedures

4.14 Inthe 3586 admissons, there were atotd of 6055 operative procedures recorded.
The average number of procedures per child was 3, but thisranged from 1 to 18,
though there was only one child who received 18 procedures. The digtribution of
the number of operative procedures received per child is shown in figure 4.2.

415 Of the 6055 procedures, 1227 were non-cardiac, and largest proportion of cardiac

procedures was catheterisation. The nature of the more complex cardiac

procedures is given below.
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4.16

4.17

4.18

4.19

Analysis of the complex procedures

Asnoted a paragraph 4.5 above, the andys's cannot be done usng achild asthe
bassfor andyssin the nationdly available data. The basshasto bean
admisson. Hencein the andyss given below, the results are derived from the
3586 admissons. For each of these admissons, the most complex operative
procedure was selected according to a ranking procedure { see sections 2.2.2 to
2.2.4 of the HES report}. The admissions were thus divided among 13 procedure
groups ranked for complexity. In addition a separate exercise was done to dvide
the operations into open- or closed heart procedures where thiswas clear from the
coding. Further details of this process are given in the HES report in sections
22510227, and in section 24.5.

The pattern of numbers of children, admissons, operations and operative
procedures from the datain the PAS is shown in figure 4.3. Some children had
more than one operative procedure in one of the 13 groups in asingle admission.

For the purposes of andyss children who are aged 16 and over a thetime of their
operation are not induded; thisleaves atotd of 1285 admissonsfor 1147

children. The number in each group isgiven in table 4.2, together with the
number who died and their mortdity rate. These 1285 admissions are used for
comparison between the other locd and nationd sources of datarelating to the 13
groups. The tables contain operations only from these groups.

For the purposes of andysis, the data are divided into four epochs {see HES
report}. The PAS dataare only available for three of the epochs, and the number
of admissions, desths and degth rate by epoch are given intable 4.3. The degth
rates overd| are much lower in the third epoch, but the number of admissonsis
less than 30% of the numbers in the other two epochs. The results for age groups
arein Table4.4. The overdl degth rate for operationsin thefirs year of lifeis
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4.20

421

4.22

4.23

more than twice that at |ater ages.

The diagnosis for each admisson is nat shown here, and diagnogs will be
discussed briefly in the next section (CCR).

Deaths

Of the 2012 children, 331 are recorded in the PAS database as having died; 187 of
them died within 30 days of an operation. Sixteen children were recorded as
having died, but with no date of desth. Of the 187 who died within 30 days of an
operation, 14 died after discharge from hospitd. A further 117 died following
discharge from hospita more than 30 days &fter their last operation. Eleven died

in hospitd more than 30 days after an operation.

We do not have, in the avalable deta, any certain informeation on the status of
those who were dive on discharge from hospitd. At 2.1 and 3.8 above, it is hoted
that the Bristol PAS does have data on degths post-discharge from hospita which
isreatively unusud, but the completeness of this recording is unknown. Itis
possible to assume that dl those who have died have been natified to the hospitdl,
but it has not been possible to verify this. A surviva curve that must be trested
with grest caution has been drawn asfigure 4.4. Thistakesthe date of the last
operation recorded for a child asthe first date, and the date of deeth or 1% January
1999 asthe last date. (There are three children, whose operations are recorded as
being within the timescae of the Inquiry, who died in the firgt three months of
1999). The 16 children whose date of degth is unknown are assumed to have
been dive a the date of discharge. {Technical note: survival times have had 1
added to them; 62 children died on the date of the operation and zero failure
times would be excluded}.

Fgure 4.4 shows that, overdl, 90% of the children were dtill dive at 30 days. The
surviva curve does continue downwards beyond this point, but at alow rate.
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Clinically Coded Medical Records (CCR)

I ntroduction

424  The summary datafrom each child's medicd records have been summarised from
the computer database created for the purpose of the Inquiry. The terms of
reference include children seen between 1984 and 1995. A number of records
supplied to the Inquiry were found to be outside the terms of reference. This
report relates to the data from patients whose records were: -

1 supplied to the Inquiry team, though they did not necessarily have a
surgica procedure coded from the medica records and -
on the database created by Legd Technologies Limited and -

3 within the terms of theinquiry (atotal of 164 records have comments
meade by those doing the coding to the effect that they were out of the
timescale of the Inquiry)

4 having their a least one recorded operation within the timescae (2 records
found to be out after the preliminary andlyss)

Description of the children who received care

425 Therewere 2050 children in the CCR database, but there were 166 immediate
exclusons. There were afew (9) records that the coding team was ungble to code,
90 that the data from these were limited. The number of children is then reduced
to 1875, of whom 1361 have adate of operation after T January 1988 (alowing
comparison with PAS datawhich sarted at that time). A number of errors of
detal in the records have caused procedures for some of the 1875 children to be
excuded from andyss. The process of finding errors in these data has continued,
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4.26

4.27

4.28

and the results given are based on the corrected deta as & September 1999.

The data for children, operations and operdtive procedures are displayed in smilar
ways to those shown for the PAS, in figure 4.5. Asnoted at section 3.18 above,
the admission dates were not extracted when the medical records were coded for
the CCR. The number of operations per admission in the PAS was only 1.05; this
means that any error resulting from use of operation asthe unit of andyss,

ingtead of admisson, will be smdl. Tables4.5to0 4.7 are Smilar to those shown
for the PAS astables 4.2 to4.4. These show the numbers of operations, deaths
within 30 days of operation and degth rates by the 13 groups (Table 4.5), for the

epochs (Table 4.6) and for age groups (Table 4.7).

Diagnosis

Diagnosisis avalable on dl three sets of data, but the main comparative anayses
do not include diagnosis a this age. (Diagnodsis not recorded as such in the
UK Cadiac Surgicd Regiger - UKCSR). Anayses have been done using the
ICD 9 coding system. This has dlassfied diagnosis by child as opposad to
admisson. For mogt thereis only asingle code, but 157 children have two
diagnogtic codes. There are alarge number of individua codes or combingtions,
many of which occur only once (101) or twice (52). Over 80% of the children

have one of the more common diagnoses that occur at leest 20 times.

The primary diagnoss codes that occur at least 20 timesin the CCR are givenin
Table 4.8, with the percentage who died. The overdl degth rate in those whose
vitd gatus was known was 19.2%. Theleve of detail offered by the ICD codes
when usng dl avalable digits for the classfication is congderable. 1t isclear
from Table 4.8 that the death rate shows congderable variation according to
diagnoss. If these data were available nationdly and were of comparable qudity
in different hospitals, then they might be used to hep in defining pre-operative

risk. However, it ssems that from surgeons opinions { see transcripts for
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September 14" & 15" 1999}, even this level of detail may not reflect the true pre-
operative risk.

4.29  All the surgeons, induding junior doctors, are linked in the records to the
operdtive procedures that were carried out. This covers 420 different individuas.
6676 procedures were carried out on the children, and about 50% of them hed
severd surgeons coded as involved in @ least one stage of the procedure. Mogt
children were seen by a least one of the two main consultant surgeons.

Surgeons Logs
Introduction

430 The Surgeons log books were amanud record as described a sections 3.25to
3.31 above. They were coded using the same methodology as that used for the
CCR, and stored on an Access database. The surgeons' logs do not have dates of
admission or other adminidtrative details on them. Dates of birth are not recorded,
though age (in years or months or weeks or days) is recorded.

Description of the children who received care

431 There are 1244 children with recordsin the surgeons logs. These children had a
totd of 1318 operations with atota of 2246 procedures coded. Most (2056) of
these procedures were coded as cardiac. Figure 4.6 shows the pattern of the
numbers of children, operations and operative procedures. Theratio of coded
procedures to children islower than for the other sources. It isaso clear that most
gperdtions are classified as “open” and are grouped in the 13 groups.

432 Tahles4.9104.11 are Smilar to those shown for the other sources. Asfor the

other sources, they are based only on those operations thet are in the 13 groups.
There are few operations in groups 12 and 13, which are dosad operations. The
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5.1

5.2

5.3

5.4
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death rates shown in Table 4.9 show that the highest deeth rates are for switch
operations (“Other TGAS’) and for truncus arteriosus repair.

Results of Comparative Analyses of Activity and Outcomes

The period that the data sets cover is not the same, but for the years 1988 to 1995,
there are some differencesin overdl numbers. Thereareatota of 1361 children
in the CCR database, but 2012 in the PAS. This suggests that many (651) medica
records have not been found and passed to the inquiry team. However, the main
differenceisin the number of those recorded in the PAS who had minor
procedures, including those who, athough admitted under the care of
cadiologigs or cardiac surgeons, did not have a cardiac procedure & al.

A dearer pictureis shown by making comparisons using the operations classified
by the 13 groups. Table 5.1 shows the data andysed by epoch and by opern/closd
operation for the three sources. It should be noted that the deeth rateisSmilar in
al three sources for mogt of the groups. Thereis anotable difference relating to
the two types of TGA: the S database has alower rate for “Interatrid TGA” but
ahigher rate for “Other TGAS'. “Fontan type’ operations have not been coded as
frequently in the SL asin the other two sources, and the CCR has much lower
numbers than the PAS.

As expected, the numbers of dosed operations are very much lower in the SL than
in the other two, and it is possible that even the 23 “Closed shunts” are mainly a
result of coding errors.

It should be remembered that the PAS does not cover the full period of interest to
the Inquiry, so that its numbers might be expected to be rather lower. Table5.2
showsthis dearly, where in fact it is seen that in any comparable epoch the PAS
has dightly more records of admissions than the CCR has procedures, and notably



morethanthe SL.

5.5  Detaled datafor each epoch, age group and type of operation are shown
graphicaly from Figure 5.1 onwards. Fgure 5.1 shows the vaues of the number
of admissions (PAS) or operations (CCR & SL) for each source of data plotted
agang the others. It iscdear from figure 5.1, which has the three comparisons
PAS-CCR, PAS-SL and SL-CCR, that the overal numbers are smilar, but there
is not perfect agreement. If there were perfect agreement, dl points would lie
exactly on the sraight line (of identity). Inthefirst graph of Figure 5.1, thereis
no srong tendency for pointsto lie aove or below the line. There are afew more
points above the line suggesting that the PAS has alarger number of admissons
recorded in any comparable group. The scatter around the line suggests thet the
overdl numbers of equivaent operations are Imilar in the PAS and CCR, but
there are disagreements in the exact group to which an operation or admissonis
dlocated. The sameis not true of the Surgeons logs (SL), wherethereisa
systematic tendency for the numbers to be rather lower. This point is reinforced
by examining Table 5.2, which shows that, in each epoch where a comparison is
possible, the numbers of admissons or operations are rdaively smilar for the
PAS and CCR but notably lower for the SL. There are dightly higher totasin the
PAS than in the CCR in each epoch.

5.6 A gmilar patern exigts for the numbers of deeths, though from the graphsin
Fgure 5.2 they seem to be more varidble. Thisis mainly because the absolute
numbers are smdler, so reldive discrepancies seem larger. The scaeisfrom zero
to ten rather than to 100, as in the graphs for the number of admissons. The
overd| impresson isthat the numbers are Imilar in the PAS and CCR but smaller
inthe L. Thereisdill some dissgreement inindividud categories, but thisis
due to misdassfication of the diagnogtic groups. Thisis confirmed by the entries
for desthsin Table 5.1.
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5.7  When we examine degth rates related to the 13 procedure groups then the
varidion gopears (Figure 5.3) to be much gregter. Thisis because of the smal
numbersin a particular epoch/age/procedure type group. A mortdity rate can
only be 100% or 0% when there is only one procedure. Very smdl discrepancies
in the numbers can lead to large gpparent varidion.

5.8  The sysemdtic difference between the SL and the other two sources requires
explanation. The PAS and CCR count dl operative procedures done by dl
surgeons, whether open or closed, whether done & the BRI or a the BRHSC. The
SL relates only to open heart operations (though some procedures may be done
which could be done as closed heart operations), carried out a the BRI by Messrs
Dhasmana and Wisheart. The numbers of operations done by Mr Wisheart in
1995, particularly after 1% April, was small.

5.9 Themethod of dassficaion by 13 procedure groups shows smilaities between
different sources of data. The actuad numbers are not perfectly reproducible across
the different sources, because of
1 differencesin coding
2 differences in methods of obtaining deta, especiadly desths
3 differencesin definitions (operations, admissions, procedures)

510 Thesedifferences do not invdidate the deta, but make it clear that Sngle findings,
using asingle source, should be treated with caution. Findings that apply across

sved different sources will be morerdiable.

511 The operative procedures were dso dassfied smply into open and clossd
operations. A Smilar st of grgphsto thosein figures5.1, 5.2 & 5.3 (Figures 5.4,
5.5 & 5.6) are shown for the data divided smply into “open” and “closed’
operations. They are based on larger numbers of procedures and degths
contributing to each point, and there isless room for misclassfication. The
relationships between the three different sources are seen to be stronger.
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512 The three sources show reasonable agreement for open operations, but the S hes,
as expected, very few closed operations. This confirms that the method of
classfication is reasonable and that the coding of the SL is condgtent. Thereis
dill atendency for the PAS to record more admissions overdl, and for the CCR to
perhaps have more desths recorded than the other sources. The PAS and CCR
show reasonable agreement for closed operations. It isimportant to note that
most of the tables have been redtricted to those operations that are dlassfied into
the 13 groups. This excludes a number of operations, but the deeth rate in these
operdionsis very much lower. Thisadlowsfor comparison with the nationa
sources of data, but its limitations must be borne in mind.

Individual record checking - Comparing CCR, PAS & medcal records

513 A great ded of crosschecking on the individua records among the three sources
has been done. Thisis not ample snce children may change their names, they
may be re-admitted and given a different hospital record number, their detes of
birth may be recorded incorrectly. The checking for this exercise was confined to
objective information such as dates and vitd datus. In this process, very few
discrepancies were found in the PAS when compared with the medica records.
One desth noted in the medical records was not recorded in PAS. A few
discrepancies causad by coding or data entry errors have been found by
comparing the CCR and PAS with the medica records. Similarly, comparing the
CCR and S, discrepancies have been found attributable to errors in deta entry,
coding or the S itsdlf.

514 Thecoding of operative procedures was not checked in thisway. The volume of
work required would be very large indeed. Some checking will be done as part of
the clinica notes review exercise done on the sample of children’s notes reviewed

by the dlinicd expert teams. A separate report on this exerciseis being prepared.
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515 Table5.4 presentsoverdl results split by the two surgeons, based on their logs.
The overd| and individua degth rates are rather Smilar except where the numbers
aresmadl. For truncus operations, there is a higher rate for Mr Wisheart, but even
this difference is based on numbers that are too small to eiminate an effect of

chance.

6 Summary and Conclusons

6.1  The datafrom the PAS has generdly been found to be of high qudity. They are
not recorded according to child, but with getigtical or other softwareit is possble
to link episodes of care to form a picture of what happensto each patient. The
individud diagnodtic codes may have limitations but for an overdl summary,
including that on mortdity, the Bristol PAS has potentid for usein audit.

6.2  Itwasanticipaed that Snce the PAS was an adminidrative sysem the overdl
qudity of its medical and outcome information would be very limited. This has
not proved to be the case.

6.3  Theexercise of coding the medica records was a consderable task, and dthough
the individua coding has been of high qudity, there have been many minor
problems with the data. 1t would not be sensble to attempt to repeet thisin a
routine way, and the PAS seems to provide an adequate method for an overview
of the amount of care and the mortdlity. The coding and entry on to acomputer of
the SL has adso required amgjor resource. Doing this retrospectively without
contemporaneous vaidation is much less va uable than having a computer sysem
used by dinicians at the time. The problem is that there needs to be agreement on
grouping the operdtive procedures and diagnogtic categories. From adlinicd
perspective, it isimportant to redise that eech child is unique and not smply to be
“pigeon-holed’. However, in order for comparisons to be made, either over time
or between surgeonsin a unit, or between units, some categorisation hasto be
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done. Inevitable imperfection in the categories will mean that comparisons are
less sengtive than if knowledge were to be perfect, but comparison isthe only
way to achieve progress.

6.4  Morbidity isvery much more difficult to categorise, and any attempt to provide an
overd| assessment islikely to be difficult. Morbidity in paediaric cardiac surgery
isaquite different issue to that in paediatrics in generd or to care of the ederly.

6.5 It hasbeen useful to obtain the PAS datafor cross-checking.

6.6  The great mgority of the children who received care did not die.

6.7  Theuseof the CCR has enabled a sample of individud dinicad medicd recordsto
be taken in an objective way. Thisis of grest importance, both in terms of being
representative of al the cases, and in dlowing scrutiny to take place without two

thousand individua records being evauated in detall.

6.8  Thereisno evidence to suggest that there was any marked difference in the
mortdity rates of the two surgeons for Smilar operations.
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Tablesfor PAS

Table4.1

PAS - The number of admissons per child for 2012 children with 3586 admissons

Number of Frequency | Percent | Cumulative

admissions %
1 1079 5 54
2 590 2 83
3 183 9 R
4 16 4 9%
5 49 2 98
6 14 1 0
7 6 0.3 )
8 7 0.3 100
9 4 0.2 100

Total 2012 100
Table4.2

PAS — Admissons, deaths within 30 days of operation and death ratesin 13 groups, 1285
admissons

Group Admissions| Deaths |Death rate|
%
Tetrdogy of Fdlot 110 15 14
Interatrid TGA 69 7 10
Other TGAS vivi 16 3
TAPVD A 12 b
AVSD 83 20 233
Closureof ASD 168 7 4
Closure of VSD 198 12 6
Truncus Arteriosus 17 8 a7
Fontan type 74 9 2
Aortic, pulmonary vave procedures 105 7 7
Mitrd vave procedures 44 7 16
Closed shunts 146 13 9
Coarctation procedures 190 6 3
Total 1285 139 n
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Table4.3

PAS - Admissions, desths within 30 days of operation and desth rates by year of
operation, those in the 13 groups only.

Epoch Admissions | Deaths | Death rate
%
Jan88-Dec90 476 a0 13
Jan91-Mar95 677 76 1
Apro5-Decd5 132 3 2
Total 1285 139 11
Table4.4

PAS - Admissons, degths within 30 days of operation and degth rates by age a time of
operaion, those in the 13 groups only

Agegroup | Admissons | Deaths | Death rate
%
0-90 days 220 K¢ 18
91-365 days 27 50 17
1-15 years 768 0] 7
Total 1285 139 11
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TablesFor CCR

Table45

CCR — Operations, degths within 30 days of operation and degth rates in 13 groups for

1662 operaions
Group Operations | Deaths | Death rate

%

Tetrdogy of Fdlot 162 22 14
Interatrial TGA 78 4 5
Other TGAS 23 7 30
TAPVD 3 12 32
AVSD 73 2 30
Closure of ASD 312 28 9
Closure of VSD 263 20 8
Truncus Arteriosus 18 11 61
Fontantype 3 9 27
Aortic, pulmonary vave procedures 131 10 8
Mitra vave procedures 58 12 21
Closad shunts 225 32 14
Coarctation procedures 248 12 5
Total 1662 201 12

Table4.6

CCR — Operations, deaths within 30 days of operation and deeth rates by year of

operation, those in the 13 groups only

Epoch | Operations | Deaths | Death rate
%
Jan84-Dec87 486 12
Jan88-Dec90 461 15
Jan91-Mar95 615 12
Apro5-Dec9s 100 3
Total 1662 12
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Table4.7

CCR — Operations, deaths within 30 days of operation and deeth rates by age at time of
operaion, those in the 13 groups only

Age | Operations | Deaths | Death rate
group %
090 days 283 56 20
91-365 days 362 61 17
1-15 years 1017 A 8
Tota 1662 201 12
Table4.8

CCR- Table of children with diagnodtic codes.

Only those codes that occurred at least twenty times as Single codes are listed.

The percentage dying is the percentage recorded as dying within the medica notes, not
just within 30 days of an operation.

Diagnosis Frequency | % whodied

Common Truncus

Trangpogtion of Great Vessds
Tetrdogy of Fdlot

Common Ventridle

Ventricular Septal Defect

Odtium Secundum Type Atrid Septal Defect
Endocardid Cushion Defects
Anomdies of Puimonary Vdve
Tricuspid Atresa And Stencsis
Congenitd Stenogisof Aortic Vave
Other Congenitd Anomdies of Heart
Petent Ductus Arteriosus
Coarctation of Aorta

Anomdies of Pumonary Artery
Stenoss of Vena Cava

AeRBReNNRERPRARY
BRBrBERNSBRwERESQ
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Table4.9

SL — Operations, desths within 30 days of operation and death ratesin 13 groupsfor 1132

operations, those in the 13 groups only

Group Operations | Deaths | Death rate
%
Tetrdogy of Fdlot 173 5 14
Interatrid TGA 101 1 1
Other TGAs 27 n 41
TAPVD 52 14 27
AVSD 93 24 24
Closure of ASD 251 5 10
Closure of VD 244 17 7
Truncus Arteriosus 21 10 48
Fontan type 6 1 17
Aortic, pulmonary vave procedures 113 5 4
Mitrd vave procedures 17 7 141
Closed shunts 23 10 43
Coarctation procedures 6 0 0
Total 1132 150 13
Table4.10

SL — Operations, desths within 30 days of operation and desth rates by year of operation

Epoch Operations | Deaths | Death rate
%
Jan84-Dec87 323 40 12
Jan83-Dec90 326 48 15
Jan91-Mar95 458 61 13
Apro5-Dec9s 25 1 4
Total 1132 150 13
PAS, CCR, SL Report Page 38

Tuesday, 02 January 2001



Table4.11

SL — Operations, desths within 30 days of operation and death rates by age a time of

operdtion
Age |Operations | Deaths | Death rate
0,

group &
090 days A 37 44
91-365 days 346 60 17
1-15 years 702 53 8

Total 1132 150 13

Table5.1

Admissons/operations, desths and degth rates for the three sources, split by the 13

operation groups

PAS CCR SL
G Deaths  Death Deaths/ Death | Deaths  Death
roup Admissons rate % | Operations rate%| Operations rate%
Tetrdogy of Flot 15110 14 22/162 14 25173 14
Interarid TGA 7/ 69 10 4 78 5 1/101 1
Other TGAs 16/ 42 3 7 23 30 11 27 41
TAPVD 12/ 34 35 12/ 38 32 14/ 52 27
AVSD 20/ 83 23 22/ 73 30 24/ 98 24
Closure of ASD 7/168 4 28/312 9 25251 10
Closure of VSD 12/198 6 20/263 8 17/244 7
Truncus Arteriosus g 17 47 11/ 18 61 100 21 48
Fontan type 9 74 12 9 33 27 U 6 17
Aortic, pumonary vave 7/105 7 10131 8 5113 4
procedures

Mitra vave procedures 1l 44 16 12/ 58 21 717 41
Closed shunts 13/146 9 321225 14 10/ 23 3
Coarctation procedures 6/190 3 12/248 5 o 6 0
Total 1391285 11 201/1662 12 150/1132 13
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Tableb.2

Admissions/operations, deaths and degth rates for the three sources, by epoch for the 13

groups combined
PAS CCR SH
Enoch Deathg/ Death Deaths/ Death Deathg/ Death
POCN | Admissons rate % Operations rate% | Operations rate%
Jan84-Dec87 - - 56/486 12 400323 12
Jan88-Dec90 60 476 13 69/461 15 48/326 15
Jan91-Mar95 769 677 1 73615 12 61/458 13
Apro5-Dec9s 3 1R 2 3100 3 125 4
Total 1391285 1 201/1662 12 150/1132 13
Table5.3
Admissions/operations, desths and degth rates for the three sources, by age group for the
13 groups combined
PAS CCR SL
Deaths  Death Deaths/ Death Deaths/ Death
Age | admissons rate% | Operations rate% |Operations rate%
group
0-90 days 39220 18 54 283 20 37 84 44
91-365 days 50/297 17 61/ 362 17 60/ 346 17
1-15years 50/768 7 84/1017 8 53/ 702 8
Total | 1391285 11 201/1662 Vi 150/1132 13
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Table5.4

Surgeons Logs derived operations, deeths and degth rates for the two principa surgeons,

by the 13 groups 1984-1995.
Dhasmana Wisheart
Growp Deathg Desth Deaths Desth
Opedions rate % | Opedions rate %
Tetrdogy of Fdlot 7/ 61 11 18/112 16
Interatrid TGA 1 45 2 O 56 0
Other TGAs 9 2 41 25 40
TAPVD 5 23 22 9 29 31
AVSD 11/ %6 20 13 42 31
Closure of ASD 19134 14 6/117 5
Closure of VSD 6116 5 11/128 9
Truncus Arteriosus 2l 8 25 8 13 62
Fontan type o 2 0 vV 4 25
Aortic, pulmonary vave 3y 44 7 2/ 69 3
procedures

Mitra vave procedures 2l 6 33 51 45
Closed shunts 4 6 67 6 17 3H5
Coarctation procedures o 3 0 o 3 0
Tota 69526 13 81/606 13
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Figure4.l

Didribution of the number of admissons per child inthe PAS

Based on 2012 children in the PAS
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Figure4.2

Didribution of the number of operative procedures per child in the PAS

Based on 2012 children with 6055 procedures
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Figure4.3

Tota numbers of children, admissons, operations and operative procedures in the PAS
Admissons divided into open, dosed or not dassfied.

Procedures divided into non-cardiac, cardiac operationsin the 13 groups, and cardiac
procedures not in the 13 groups
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Figure4.4

Survivd curve for dl children derived from datain the PAS. Date of first operetion as
entry point.
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Figure4.5

Tota children, operations and operative procedures in the Coded Clinica Records
Operations divided into gpen, closed or not classfied.

Procedures divided into non-cardiac, cardiac operationsin the 13 groups, and cardiac
procedures not in the 13 groups
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Figure 4.6

Tota numbers of children, operations and operative proceduresin the Surgeons  Logs
Operations divided into open, dosad or not dassfied.

Procedures divided into non-cardiac, cardiac operationsin the 13 groups, and cardiac
procedures not in the 13 groups
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Figures5.1

Numbers of admissons (PAS), operations (CCR and SL) by epoch, age group and 13
operative procedure groups.

Each point is one age/epoch/diagnostic group.
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Figures5.2

Numbers of degths within 30 days of operation for PAS, CCR and SL by epoch, age
group and 13 operative procedure groups.

Each pointis one agelepoctdagnosic group Each pointis one agefepoch/diagnostic group Each point is one agelepochidiagnostic group.
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Figures5.3

Degth raesfor PAS, CCR and SL by epoch, age group and 13 operative procedure
groups.
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Figure5.4

Numbers of admissons (PAS), operations (CCR and SL) by epoch, age group and open

or closed procedure

Each poirtis one epoch, age group and operationty
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Numbers of deeths within 30 days of operation for PAS, CCR and SL by epoch, age
group and open or closed procedure

Each poirtis one epoch, age group and operationy

PAS deaths

PAS deaths

Each point is one epoch, age group and operation type

SL deaths

Each pointis ene epoch, age group and operation )

CCReats
PAS deaths v CCR deaths - Open & closed

Figure5.6

¥ st deatns
PAS deaths v SL deaths - Open & closed

kS EY
CCRdeats
SL deaths v CCR deaths - Open & closed

-~
=2

Degth ratesfor PAS, CCR and SL by epoch, age group and open or closed procedure

Each poirtis one epoch, age group and operationy

PAS death rate

PAS death rate

Each pointis one epoch, age group and operation ty
&

o

SL death rate

Each pointis one epoch, age group and operationty
&

T
COR death e
PAS death rate v CCR death rate - Open & closed

PAS, CCR, SL Report

&

H 20 0

SLdeah raie
PAS death rate v SL death rate - Open & closed

Page 46

1 £ 2 o
CCRdeathrate
SL death rate v CCR death rate - Open & closed

Tuesday, 02 January 2001



Annex 1

Outline description of data used in analysing mortality following heart surgery in
children

The dataare collected from various different sources but they al reate to children who
have had heart surgery. Indusion in the data depends on the patient being admitted asan
in-petient (i.e. having an overnight stay).

Child Each child must have been admitted to hospitd to be
C included in the data

Admisson

to hospitd A Within an admission they have to have had an operation

Operation

in operating 0

theatre Within an operation, they must have hed at least one

‘ procedure for heart surgery (e.g. closure of VSD)

Operdtive
procedure P
on heart each operative procedure is coded usng OPCS codes

In the smplest case achild has one of each of these; one admisson, one operation and
one operative procedure, asillustrated above.
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However, a child may have more than one procedure in an operation, for example closure
of VSD together with an aortic valve procedure:

O

/N

During a single admission to hospitd (sometimes caled a o), they may have had more
than one operation; each operation may have included more than one procedure:

A

[

They may a0 have one admisson to hogpitd, be discharged following their operation,
then be re-admitted to hospitd for afurther operation:

Admisson 1 Admisson 2
A A
[ [
@) @) O O
P P P P P P P P
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In order to analyse the data and provide a summary of the surgery a decision hasto be
made as to how to present the data.

For the locdly avallable datait is possble to present results a any leve; child,
admission, operdtion or operative procedure.

For the nationally available data it is not possible to andyse by child because individud
children are not identified, mainly because of the need to maintain confidentidity. Thusit
is not possible to identify cases where the same child is trested on more than one
occasion, or in more than one centre.

Theteam of gatistica and epidemiologica advisors has decided to base the andysis on
admissons. This minimises the multiple counting which would occur if operaion, or
even worse, operative procedure were to be the bags of analyss.

It has some multiple counting of children in that those who have two admissions may
gppear in the results more than once.

A dngle admission may include more than one operation and perhaps severd operdive
procedures. For each admission, the most mgor operative procedure is noted. For most of
the sets of datathat are analysed, this procedure has been coded using the OPCS codes
that are used nationdly. The procedures are put into 13 groups thet are regarded as
relatively smilar by expert cardiac surgeon opinion and aso mirror, to a condderable
degree, the groups used in the UK Cardiac Surgica Regidter.

The operative procedures are o classified as*“open” or “closed”, again based on expert
opinion, where the OPCS code permits such an unequivocd dassfication. This processis
imperfect, and a condgderable number of coded procedures have not been put into one of
the 13 groups or into one of the two classes —open or dosed.

The process of grouping and classfication has been carried out in as consgstent away as
possible for each of the data sources andysed, and the synthesis of the different data
sourcesis therefore possible. The limitations of the method as gpplied to each individud
data source are described separately.

PAS, CCR, SL Report Page 49 Tuesday, 02 January 2001



