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Fig. 1 Clinical images of the sentinel lymph node scintigraphy. (a) The image when the
injection site was not shielded. (b) The image when the injection site was shielded with
a lead plate. (c) The false negative image with generated by a shield of lead plate.

Table 1 Collimator characteristic

Collimator
Bodyscan DSX rectangular VERTEX PLUS FORTE

(SIEMENS) (SOPHA MEDICAL) (ADAC) (ADAC)
Type LEHR (MEGP) GAP2 VXGP (MEGP) LEHR
Hole Shape Hexagonal Hexagonal Hexagonal Hexagonal
Hole Length (mm) 24.1 (40.6) 47.4 42.0 (48.0) 32.8
Septal Thickness (mm) 0.16 (1.14) 0.15 0.15 (1.14) 0.15
Penetration (keV)* 160 (295) 150 173 (—)*** 173
System Resolution (mm)** 7.6 (12.2) 8.5 7.8 (11.3) 7.4
System Sensitivity (cpm/kBq) 5.4 (8.4) 7.4 4.2 (6.2) 4.6

* Penetration: Energy at 5% Septal Penetration

** System Resolution: FWHM (Full Width at Half Maximum) at 10 cm

*** Represents that measurement was not performed
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Fig. 2 Schema of the phantom used in this study. (a) Noise phantom. (b) Signal phantom. (c)
Signal to Noise (SN) phantom. (d) Side view of the phaftom
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Fig. 3 Generation of artifact with different energy win-
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window near the photopeak. Scattered radiation is
generated in the energy window below the photo-
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Fig. 4 Comparison of star artifact generated by different equipments. How star artifact is
generated greatly depends on performance of a collimator. Generation of star artifact is
inevitable with most low energy collimators.
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energy collimators. Star artifact can be eliminated
by use of the medium energy collimator, instead
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Fig. 6 The %SUR values at different energy center levels.
The %SUR values were high at all distances
within the energy center level ranging from 140
keV to 155 keV & ).

energy window. Scattered radiation was reduced
by setting energy window at a higher level, and a
small sentinel lymph node adjacent to the injec-
tion site is visualized much clearer.
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Table 2 Change of %SUR values due to different
acquisition energy settings at the point of 2 cm

apart from the injected site

Center level Window width (%)
(keV) 5 10 15
140 54.4 53.0 49.0
145 72.0 66.0 57.1
150 72.2 66.0 69.3
155 70.2 81.1 75.6
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Table 3 System sensitivity at different acquisition

energy settings

Center level Window width (%)

(kev) 5 10 15
140 58.7 100.0* 119.6
145 39.1 72.6 97.8
150 10.0 34.8 60.0
155 0.0 0.0 28.7

* Normalized to 140 keV (10%)

Table 4 Intrinsic uniformity of sensitivity at different

acquisition energy settings

390 20 (2002)
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Fig. 8 Images of intrinsic uniformity of sensitivity at

Center level Window width (%)

(keV) 5 10 15
140 2.41 2.38 2.29
145 11.48 6.83 4.78
150 — 15.13 11.01
155 — — 16.67

—: Represents that measurement was not performed
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different energy settings. By setting energy at a
high level, the intrinsic uniformity decreases,

which can be improved if appropriate acquisition
data for uniformity are applied.
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Fig. 9 Comparison of clinical images obtained by the

common method with lead platieff) and our
method without lead plateight). Although the
spatial resolution is lower in our method than the
common method, the sentinel lymph node with
poor accumulation can be detected, because of the
higher sensitivity in our method than the common

method.
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Summary

Usefulness of Imaging Method without Using Lead Plate
for Sentinel Lymph Node Scintigraphy

Hiroyuki TsusHima*, Takashi Yamanaca*, Yoshihiro StimonisHi* and Hironobu @Hir*

*Department of Radiology, Osaka City University Hospital
** Department of Nuclear Medicine, Graduate School of Medicine, Osaka City University

[Purpose] In scintigraphy of the sentinel lymph  radiation from the injection site were reduced by set-
node, it is common to use a lead plate as a shield toting energy window at higher level.
reduce star artifact and scattered radiation in the por- [Conclusions]Our method without using a lead
tion surrounding the injected site of radioactive col- plate can be applied to dynamic data acquisition and
loid. We have developed an imaging method without imaging of a portion where it is difficult to place a lead
using a lead plate, and examined its usefulness in plate. It also seems to be a useful imaging method in
phantom and clinical imagings. that it takes patients’ feelings into consideration.

[Methods, Results]Star artifact was eliminated Key words: Sentinel lymph node, Lymphoscin-
using a medium energy collimator. Effects of scattered tigraphy,®®™Tc-Sn colloid.



