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The comparison of lesion localization methods
in breast lymphoscintigraphy

Joon ho Yeon, Gun chul Hong, Soo yung Kim, Sung wook Choi
Department of Nuclear Medicine, Samsung Medical Center, Sungkyunkwan University School of Medicine

Breast lymphoscintigraphy is an important technique to present for body surface precisely, which shows a
lymph node metastasis of malignant tumors at an early stage and is performed before and after surgery in
patients with breast cancer. In this study, we evaluated several methods of body outline imaging to present exact
location of lesions, as well as compared respective exposure doses.

RANDO phantom and SYMBIA T-16 were used for obtaining imaging. A lesion and an injection site were
created by inserting a point source of 0.11 MBq on the axillary sentinel lymph node and 37 MBq on the right
breast, respectively. The first method for acquiring the image was used by drawing the body surface of phantom
for 30 sec using Na”"TcOyas a point source. The second, the image was acquired with *"Co flood source for
30 seconds on the rear side and the left side of the phantom, the image as the third method was obtained using
a syringe filled with 37 MBq of Na”™TcO4in 10 i of saline, and as the fourth, we used a photon energy and
scatter energy of P Te emitting from phantom without any addition radiation exposure. Finally, the image was
fused the scout image and the basal image of SPECT/CT using MATLAB" program. Anterior and lateral
images were acquired for 3 min, and radiation exposure was measured by the personal exposure dosimeter. We
conducted preference of 10 images from nuclear medicine doctors by the survey.

Results  TBR values of anterior and right image in the first to fifth method were 334.9 and 117.2 (1%),266.1 and 124.4
"), 117.4 and 99.6 (3"), 3.2 and 7.6 (4™), and 565.6 and 141.8 (5"). And also exposure doses of these method
were 2,2,2,0,and 30 #Sv, respectively. Among five methods, the fifth method showed the highest TBR value
as well as exposure dose, where as the fourth method showed the lowest TBR value and exposure dose. As a
result, the last method (Sth)is the best method and the fourth method is the worst method in this study.
Conclusion  Scout method of SPECT/CT can be useful that provides the best values of TBR and the best score of survey
result. Even though personal exposure dose when patients take scout of SPECT/CT was higher than another
scan, it was slight level comparison to 1 mSv as the dose limit to non-radiation workers. If the scout is possible
to less than 80 kV, exposure dose can be reduced, and also useful lesion localization provided.
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Fig. 1. Symbia T16 SPECT/CT was used.

o] AL o] g5ke] phantom] 13 Ao Hl 2915 1}
el 519tk (Fig 2).

Fig. 2. The RANDO® phantom, RAN100 represented a 163 cm,
54 kg female figure was used.

3 A AE @ B AzEY0]
ghate] A R E e 7] 918 e 918 P Te 37
MBqo] 501 3l+= 10 m¢F=AF71, 37 MBq 41, 159.1 MBq 9

Co AT AMEBI ST, T3, AlghAl S o] 88 A kA<
012 AHE AL wli= Syngo CT 2007ES AHE-3}%].0.

SPECT/CTS] scout 22 o] &3S ujj= MATLAB"*2008
AAS §38F th(Fig. 3). 18] 3l Personal
gamma radiation dosimeter (ECOTEST, DKG-21)2 AF&-3}
of T Z NS 245150). Dosimeters] Atheg w2 2

Program©. 2

S L 0 AN Z O 0,
S = 6.4%0] 1 Al Z] 42 95%0] T
File Edit Text G0 Cell Tools Debug Desktop Window ‘Help
DS | % Tl 2 S 2 - e ] -8 3E-E R RS
"R B| - [10 + | =i[1a x |25 =55 | @
cWu 5 WD ocumentsYAVIATLAB¥IMg_Fusi IC ong_2014_11_04_vOm
100
101
102 — [B_x. B_y., B_zl=size(Bkg_ima_origl;
105 — [F_x. Foy. F_zl=size(For_ima_oris);
104
108 — inB = Bke_ims_sray; ZBacksround imase
106 — imF = For_img_sray: *Forearoun ae
107 ZimF = Bkg_ims_gray;: ¥Backs age
108 XimB = For_imalarasi ¥Foreg Gge
109
1g ®X image Fusion
ne — Fore_img_Low=0:
1272 Fore ims Hiah=1307
1z
14 — Eks_img_Low=S00;
1s — Bkg_img_Hiah=1250;
e % [F_ima_Low. F_ima_Highl, [Bke_ims_Low.Bka_ima_Hian]
uz % [hf.hb] = imoverlay(imB, imF. [0,255], [50,255], jet’ ,0.B):%—aris
1s — [hf.hb] = imoverlay(imB, inF. [Fore_ims_Low.Fore_ima_Hishl. ...
11g {Bkaima_Low.Bkalims_Highl, jet , 0.8)5
120
12r — colormap( “hot ' }: % figure colormap still applies
122 — calorbar
125 — titlel Fusion imase )
124 — imcontrastXAdjust the contrast ¢f the imase
125 — ferintfi” 135
126 — forintf("  All pramgram has been done!®n’);:
127 = ferintti®

Fig. 3. Using MATLAB®2008 Program, we fused the scout image of
CT and the basal image of gamma camera.
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Fig. 4. The A method for acquiring the image was used by drawing the body surface of phantom using Na”™
B method, the image was acquired with *"Co flood source on the rear side and the left side of the phantom, the image as the C method was
obtained using a syringe filled with 37 MBq of Na99mTcO4in 10 m} of saline, and as the D method, we used a photon energy and scatter energy
of 99mTc emitting from phantom without any addition radiation exposure. Finally, The E method for acquiring the image was fused the scout

image and the basal image of SPECT/CT using MATLAB" program.
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Fig. 5. The number of ROI in tumor and background is 1 and 5, TBR is calculated by dividing tumor counts and background counts,
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Fig. 7. Image of A is acquired by drawing the body surface of phantom using a point source, B was acquired with 57Co flood source, C was
obtained using a 10 md syringe, D was acquired by using a photon energy and scatter energy of 9QmTc, and E was fused the scout image
and the basal image using MATLAB® program.
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Table 1. TBR value of anterior images. Sy o] 7| Z A7kl ]’]'E]']}TI\]—‘Q—D% SPECT/CT9] CT scout® 4=
Point  Syringe Flood Scatter Scout OGS A X STHOZ AXNE W2 W =31y Sy =41

Tumor count  217.00  205.00 303.00 30.00 207.00 ko] %E}”E]—(Table 3).

0.77 1.86 55.00  8.75 0.36
1.06 2.72 5430 240 0.44
Background 0.51 1.92 5430  0.07 0.34
0.44 1.28 51.90  9.90 0.31

Table 3. The results of Radiation exposure.

Point Syringe Flood Scatter Scout

| Z A8k
046 095 4000 075 038 IR Sy) 2 2 2 0 31
B average 0.65 1.75 51.10  9.60 0.37
TBR 334.88 117.41 5.93 3.13 565.57 4 )é—I_E__jlc_Al.
Table 2. TBR value of right lateral images. 57HA) AAPE 2 9= 4] 93] AR E Ve 2=
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