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JAPANESE INDUSTRIAL STANDARD J1S

Phantoms for Single Photon Emission Z 4922-1988
Computed Tomograph

1. Scope

This Japanese Industrial Standard specifies phantoms used for obtaining
measured values for the purpose of daily control of accuracy of single photon
emission computed tomographs, hereinafter referred to as the “phantoms'.

Reference: The single photon emission computed tomograph means a device
which converts 7y rays from a single photon emitter incident in
the detector of a gamma camera into a tomographic image by
reconstituting them as digital information, generally called a
SPECT (single photon emission computed tomograph).

2. Definition

The meanings of the main terms used in this Standard shall be as shown below
except as specifiecl in JIS Z 4005 and JIS Z 8103.

(1) outer receptacle An appliance used for measuring uniformity and
sensitivity and for attaching inner receptacles.

(2) inner receptacles Sets of receptacles and appliances used by being
attached inside the outer receptacle. -

(3) linear radiation source fixing plates  Appliances used for fixing the linear
radiation source receptacle.

(4) uniformity The rate of difference in sensitivity between respective parts
- of a cross-sectional surface.

(5) sensitivity The degree of counting rate obtained from unit slice thickness
per unit radioactivity.

(6) linear image The image formed by the radioactive water solution enclosed
in the linear radiation source receptacle.

(7) negative image The image formed by the surrounding radioactive water
solution and the methacrylic resin inside.

Applicable Standards:
JIS K 6716-Methyl Methacrylate
JIS K 6717-Methylmethacrylate Moulding Material
JIS K 6718-Polymethylmethacrylate Sheets
JIS Z 4005-Medical Radiology Terminology

JIS Z 8103-Glossary of Terms Used in Instrumentation
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positive image - The image formed by the surrounding methacrylic resin and
the radioactive water solution inside,

concentration linearit The property of response to radioactive water

solutions of varied concentration.

__“).-

(2)

3. Const1tutmn;
The cmnstitutmn Gf phantﬂms shall be as shuwn in Table 1.
Table -1, Constitution.
ia.-Const'itutiDn Use and shape
' Meaﬁﬁrement of u'nifdrmity and sensitivity
_ Outer rec:.eptacle and attachment of inner receptacles.
For linear image - Measurement of spatial resalvmg puwer
measurement for linear image. - :
. | Measurement of spatial -resnlving power
S tvoe for negative image; having groups of
- yp columns with 4 stages of small diameter
- | ‘Bor negative . 1 (4 mm, 6 mm, 8 mm and 10 mm).
lmage meas- . - —_— ' —
urement Measurement of spatial resolving power
T | L ¢ for negative image; having groups of
YP€ | columns -with 4 stages of large: diameters
{10 mm, 13 mm, 16 mm, and 19 mm).
.. Inner . ' — _
receptacle Measurement of spatial resolving power for
‘ S tvpe positive image; having groups of columnar
yP ‘holes with 4 stages of small diameters
For positive (4 mm, 6§ mm, 8 mm, and 10-mm).
hn;:geeﬂxﬁeas— Measurement of spatial resolving power
-t for positive image; having groups of
- | L type | columnar holes with 4 stages of large
- diameters (10 mm, 13 mm, 16 -mm, -
1-19 mm), -
For concentration Measurement of linearity of response
linearity measurement | to radioactivity concentration.
4,  Performance

The performance of phantoms shall be as fﬂllﬂWE:

Water Leakage There shall not occur water leakage when a test is

performed by the test methnd of 7.3.(2).

Appearance The wall surfaces and bonded areas shall be smooth and free

from deformation, cuts, bubbles, and cracks when a test is perfnrmed by

the test method of 7.3. (3)

r'
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(3) Internal Pressure There shall not occur water leakage when a test is
performed by the method of 7.3.(4).

5.  Construction and Dimensions

5.1 Construction in General The construction in general shall be as follows:

(1) Phantoms shall be constituted from an outer receptacle and inner
; ' receptacles, as shown in Table 1, and the outer receptacle shall be
usable even when the inner receptacles are detached.

(2) Phantoms shall be durable and resistant to the influence of external
forces such as vibration and shock, and be convenient for maintenance
and transport.

(3) The surfaces shall be smooth, and the inside shall allow easy observation.

{4) The outer configuration of the outer receptacle and inner receptacles
shall be columnar.

{5) The inner receptacles shall be capable of being attached easily and
accurately at the prescribed positions in the outer receptacle.

5.2 Quter Receptacle The outer receptacle shall be as follows (refer to
Attached Fig. 1):

{1) One of the base surfaces of the column shall have openings for inserting
the inner receptacles and introducing the aqueous solution, and the
openings shail be capable of being hermetically sealed.

In addition, an air reservoir for remc}val of air bubbles shall be
provided. |

(2)° The other bottom surface of the column shall be provided with a
supporting base and fasteners for fixing the outer receptacle.

h.3 Inner Receptacles

5.3.1 Inner Receptacle for Linear Image Measurement  This receptacle shall
be as follows:

{1) It shall have five linear radiation source receptacles and two linear
radiation source fixing plates. -

(2) The two linear radiation scurce fixing plates shall respectively have
five holes, one at the center and four at four surrounding positions,
as shown in Attached Fig. 2, and the five pairs of holes shall
respectively be opposed accurately across the two plates.

-{3) The inner receptacles for linear image measurement shall be
constructed to be resistant to distortion and sagglng in the linear
radiation source receptacle,
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