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Abstract: The calculation of the risk related to an X-ray

examination requires that several parameters are
registered. A computer program was developed to help
the registration of these parameters. The use of a 3dimensional model of the patient included in the program
gives the user an easy method to register the geometry of
the exposure. The program combines measurement data
from a special ionization chamber with user's visual
observations. Parameters are directed to another
computer program for dose calculations. Calculated doses
as well as registered parameters are stored in a database

for later

use.

demonstrate the human anatomy. The slice pictures were

digitized from an another publication [4].
The location of the radiation field on the patient's skin is
entered by pointing the respective location on the picture of
the patient torso by mouse. The location of the radiation field
can be entered by pointing the slice picture, also. These two
pictures are synchronized to each other.
The user can choose between two different methods to
enter the projection angle. The angle can be entered from a
keyboard or with a mouse. When using the mouse the angle is
entered by clicking the slice picture. The left mouse button
sets the reference point for the angle and the right mouse

buffon selects the angle. The angle
INTRODUCTION
The effective dose E is the quantity related to the risk
caused by the radiation used in diagnostic X-ray examinations

tU. The derivation of the effective dose from an X-ray
examination requires the knowledge of the entrance dose,
radiation quality, focus-skin distance, projection angle and the
location and the shape of the radiation field on the patient's
skin. The measdres of the patient are needed, also. There is
available a computer program which calculates the organ
doses in few seconds [2].
A complex X-ray examination may consist of dozens of
exposures. The dynamic nature of these examinations makes
it diffrcult to manually register all the parameters of every
exposure.

A new kind of ionization chamber has made it possible to
measure on line the air kerma and the size and the shape of
the radiation field as well as the focus-skin distance [3]. In
order to determine the patient dose the location of the
radiation field on the patient's skin and the parameters of the
radiation qualrty must be entered manually in the course of
the X-ray examination.
In this study we developed a graphical user interface

named as Garfunlcelt to input all of the examination
parameters needed for the dose calculation program.
Godunkel is used for the collection of measurement data
obtained from the new ionization chamber, too. The
parameters of the exposure as well as the effective dose and
the organ doses can be saved for later use in a database
integrated

n

G

is formed between

reference point and the point where the right button is being
clicked.
The parameters of the radiation quality are the tube
voltage and the filtration used. These values are entered in
corresponding input boxes and a special mouse driven control
was developed to be used as an alternative method in entering
the voltage.
The measurement data from the new ionization chamber is

read from the appropriate l/O-channels. Air kerma and the
width and the height of the radiation field are calculated from

the

An adjustable algorithm was
to cut the exposures in pieces in case the

measurement data.

developed

parameters or the geometry of the exposure is critically
changed in the course of the fluoroscopy.
All the necessary data is directed to the dose calculation
program. All the parameters and the doses are saved in a
database. A database browser suitable for simple queries was
integrated in Garfunkel. The database is compatible with
Microsoft AccessrM database program.
RESULTS

Figure I presents a snapshot taken from the exposure
registration window of Garfunkel. A different patient,
radiologist or examination type is selected by clicking the
buffons on the upper right corner. The exposures already
registered may be browsed by clicking the 'Browse database'-

button. The tube voltage is adjusted by pointing the ruler on
the lower right corner.

arfunkel.
DISCUSSION

MATERI-AL AND METHOD
Garfunl<el uses a 3-D model to present an image of the
patient to the user. The 3-D model was derived from the 2dimensional phantom slices used by the dose calculation

program. An additional picture showing the slice from the
location of the radiation field's center was implemented to

A 3-dimensional model of the patient is necessary if the
location of the radiation field on the patient's skin is to be
presented descriptively. The registration of the geometry of
the exposure is easily managed with the combination of the
phantom picture and the slice picture. However, an automated
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hardware based method
would be ideal.

for patient and field localization
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A thorough clinical evaluation is needed to optimize all
the functions of the Garfunkel program before registering
routine X-ray examinations.

' Ga6unkel was developed for the Microsoft@ WindowsrM
enviroment. The programming tools used in the project were
Visual BasicrM and Visual C+rrt. Garfunkel is commercially
available as a part

of the ODS-60 software distributed by

Rados Technolory Oy.
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Figure l. A snapshot taken from the exposure registration window of Garfunkel.
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