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Abstract— Dose Audits have to be carried out in x-ray de-
partments. Integrated Radiological Services (IRShimited has
historically performed these for sites in the NorthWest of
England by having a technician on-site to collect gtient dose
information. This data would then be entered in anapplica-
tion called QADDS (Quality Assurance Dose Data Syein)
where a dose could be calculated. However, whilsting effec-
tive, the process was time consuming and lead tordge re-
source expenditure for relatively small amounts oflata. Large
amounts of data for examinations are routinely recaled by
radiographers on their site’s Radiology Information System
(RIS). In theory, RIS data should be able to fornthe basis of
a patient dose audit. Furthermore, a bespoke apmation
should be able to transfer this data from RIS to QADS with
the minimum of human input.

This paper charts the development of such an appktion to
insert data from RIS into QADDS beginning by first showing
that the idea of using RIS data was feasible in thahe correct
data was present in RIS and that the data could baccessed in
a usable format. It then shows how erroneous datiom the
RIS was trapped and used to form a clinical audit eport on
the accuracy of data entered into the RIS, as wells how a
report was created reporting on tubeload to show ifx-ray
tubes were being over utilized.

Keywords— Patient Dose Audit, RIS Data, Clinical Audits,
Tubeload.

I. INTRODUCTION

Within x-ray departments, dose audits have to aech
out in accordance with IR(IME)R 2000[1] and IPEM 38|
on a 3 yearly basis, or if there is change to egeimt or
radiographic practice. Integrated Radiological viders
(IRS) Limited has historically performed these asidor
their customers (mainly hospital trusts in the NdNest of
England).

To do this, a technician would be sent on-siteather x-
ray data such as kV, mAs and focus to skin distdR&D).
This data would then be fed into QADDS (Quality &ss
ance Dose Data System), an application developeldRBy
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for calculating and storing patient dose data iceatral
repository which was redeveloped in 2005 to takeanthge
of the emergence of web application technology.

The QADDS database would then be queried by asstati
tical software package to produce a report.

Whilst this system was effective in meeting theuiest
ments for dose audits it meant that an IRS tecanigiould
have to be on a department for weeks at a timatioeg the
required number of records to perform a satisfgctiose
audit.

Even then dose audits would only include recordasafo
relatively short period of time. Any reports cetfrom
this data would provide a good ‘snapshot’ of dosemg
given within a department, but would not provideoegh
information to help with spotting trends, etc. Tdavas
also likely to be a greater effect for any recotiat pro-
duced abnormally high or low doses. There is
recommendation that a minimum of 10 doses is requio
perform an audit [1]. Studies have shown howeteaf
such a low number can lead to poor or misleadirsglte
[3] and that a greater number of records will léa@& much
more meaningful dose audit.

The last 3-4 years has seen the proliferation & Rith-
in x-ray departments. Radiographers now routireijer
data on all exposures that are then saved in dasda In
theory this data should be requisite to form resonal
QADDS and allow for large-scale patient dose aufiiis
As the data is held in a structured format, auttonatf the
transfer should be possible which would mean tima¢ tis
saved as records would not have to be manuallydtyme
QADDS and would reduce the chance of human err@nwh
entering the records. However, as human inpuégsired
in the first instance to get data into RIS, filioat mecha-
nisms will be required to ensure the quality of daga used
to produce audits.

This paper describes the method of inserting dattan f
RIS into QADDS, the necessary filtration of datal ghe
offshoot design of a clinical audit report baseduad the
quality of the initial RIS data.



II. METHOD
A. Feasibility

When previously carrying put patient dose audits,fol-
lowing data was needed for the record to be entared
QADDS.

« Date

« Modality

+ PatientID
* Gender

e Age

* Size

e Height

*  Weight

« Examination

* Projection

e kv

* mAS

* Focus
e FSD

e Tube Room
e Operator

This list of fields is based around a ‘Gold Stawd§5s]
for patient dose records as such records can tkeemip
more detailed assessments of radiological praesceart of
optimization strategies. Surface Entrance Air

calculated using the following formulae [6]

>)
FD?

SEAK =OP, ><mAs><[

ESD = SEAK x1.3

The 30% mark-up on SEAK used to produce ESD is de-
rived from the average mark-up specified by the tdon
Carlo factors [2] for individual examinations.

Initial meetings were set up with several RIS manag
from different sites to discuss the concept andetermine
if the data required by QADDS was present in RIS] a
what format the data could be exported to.

Most of the fields needed were present, with theepx
tion of FSD. It was felt, however, that an assuarptould
be made on FSD based around local radiographiceproc
dure. A study of previous dose data from auditsi@e out
by IRS showed that all FSD were within 1 standassliat
tion of the local guideline distance and so it wasught
that an assumption in this case would be satisfiacto

The data itself could be exported into 3 differfemmats;
XML, comma separated values (CSV) and Excel. It wa
felt that XML would be the preferential format tedn
development of a solution with as it provided tlaadin a
well structured format e.g. all kV values wouldveetten as
“<kV>[value]</kV>"

B. Proof of Concept

Now that it had been shown that using RIS dataotgup
late QADDS for the purposes of carrying out patidase
audits was feasible, development of a prototypddcbagin
to ‘prove the concept'.

Work began on developing an application for the riglc
soft Windows platform that would interrogate an XNlle
with RIS data in it, and insert records in the QABData-
base. This initial development was done usingrapéa of
2000 records from a single room for a single exatiom
and focussed on plain film examinations. The reafso
using a single room and examination was that tbenrand
exam names/codes used in RIS often differed toettios
QADDS. It was therefore necessary for a user patitthe

Kerm ; :
ADDS room and exam name into the supplied texebox
(SEAK) and Entrance Surface Dose (ESD) would then lfQ PP

on the prototype application.

When development was completed, the 2000 records in
the XML file were inserted by the application indem a
minute. Compare this with the 2 weeks it took anber of
staff to enter the same 2000 records manually tisdclear
that this was a step in the right direction

C. Refinements

OR, was determined by referencing the given kV against Something that was made clear during the prototypin

a range of normalized outputs at different kVstfe given
room. If an exact match could not be found, a @aiwuld
be extrapolated using a standard technique. F&Bsismed
in meters.
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was that not all of the data entered into RIS wasedso
properly. Quite often there would be missing datakV

and mAs values of ‘0’. The application needed &wveh
filters in place to catch any such data. A filsgstem was
developed that also reported back on the numbescafrds



present in the file, how many were entered into @&D
and how many were skipped. Each record that wigpe#t
had details of why this was so to aid with debuggin

Development was also undertaken in order to transfo
the data in formats other than XML into the samacdtire
as the XML file. This meant that the applicatioasannow
able to handle data in a variety of different forsna

Although the prototype was a success, it still neglia
user to input data and would only handle files aoihg
single rooms and exam types.
the application and to the database structure oDR3A
itself to allow each room and exam name to be @ggéh
a ‘RIS Name’ as well as allowing exams to havertlast
sumptions for FSD and focus defined individuall@nce
this was done, user interaction was reduced torérpgahe
data from RIS. However, the application still regd a
user to be logged into Windows and to open theicgmn.

To this end, the application was re-developed iato
Windows service. This would allow the applicati@nrun
automatically as soon as Windows started up andndid
require a user to be logged in.

The service was developed so that it could moitspe-
cific folder for any of the file RIS data types. héh it
found one, it would insert the data within into QBB.
This gave sites the ability to send files via filansfer pro-
tocol (FTP) to the QADDS server and have their data
loaded instantly.

D. Clinical Audit

Refinements were rade

E. Rollout

RIS Data
Arrives

Data Import
Application

Clinical Audit of
Data

Patient Dose
Audit

QADDS

Further Analysis
& Research

§il

Tubeload Analysis

Fig. 1 — Workflow for analysing and reporting orSRlata

The workflow in Figure 1 shows the process now in

place to receive and deal with RIS data. The dsRIB
data to create patient dose and clinical audit ntepwas
rolled out as a service to the four sites that helged with
the overall process by offering data and feedbddiere are
still other avenues that can be explored with ttasa and

As previously mentioned, text reports were now 9ein ¢ tner analysis and research will continue.

produced detailing numbers of records insertedskipped.

Although these were originally designed to aid tlebug-

ging process, it was felt that this data would heseful tool

for department managers. It would allow them towike-

tails of whether their RIS was being populated prop

Functionality was added to export this data to Exael

expanded the data to include a complete breakddwa-o
cords by examination, room and operator.

. RESuULTS

QADDS now has over 100,000 patient dose records tha

can be audited.
The majority of this data came from Site A with wao
IRS had worked closely to develop the entire precéchey

These reports were shown to RIS managers who wefgovided 86,138 records for an 18-month period Goof

asked to comment on what they liked, what they 'tidee,
and what they would like to see included. Thidléathe
development of reports detailing the tubeload [7e8Fth
room had been subjected to.

Tubeload =" (kv xmAs)

This could be used along side the total numbexafé-
nations per room to see if a tube was being oviisad,
which could lead to a premature drop in performaacd
need for replacement.
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their general x-ray rooms. Of these records it slagwn
that 82,840 (96%) were auditable. A full dose awdiis
carried out on these rooms; all of the exams additere
within the national diagnostic reference levels [9]

IV. CONCLUSIONS

The goal of using RIS data to perform patient damsdits
has been achieved. The process of transferringdéte
from RIS into QADDS is nearly fully automated anet r
quires no additional user input.



A process has now been set up whereby sites séadoda
IRS on a regular basis and have it reported on muah
more expedient manner than previously.

The clinical audit reports that were first develo@s an
offshoot have been well received, as has the asabfs
tubeload.

These three reports combine to give managers amiept
zation tool, a means to indentify if staff and guuent are
being under or over used, as well as being ablegialight
possible staff training needs.

As there are now large amounts of data being pdaled
central repository, there is a basis for largeesqadtient
dose audits both regionally and nationally [4].

Further work is to be carried out to support alldalities
as well as looking to other sources of data sucBI@OM
headers.

The possibility exists of working with RIS provideto
provide a direct link between RIS and QADDS so thadry
time a dose is recorded in RIS, it is transferee@ADDS.
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