J Nucl Med Technol
Vol. 23, No. 2, October 2019

Original Article

Purpose

Materials and Methods

Results

Conclusion

Key Words

Molecular Breast Imaging ZA} A] Hl&
1 Aol Ikt 2F

Helo]] mE

ONolR Y HiRiael sojsta)
2RI - HA0| - QAR - BIEA - 2T - ARk

Study on the Breast Tissue Uptake according to Body
Temperature on Molecular Breast Imaging
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Molecular Breast Imaging (MBI) scan is used in nuclear medicine, for which *™Tc-sestaMIBI is
administered by intravenous injection. However, the breast uptake rate of *™Tc-sestaMIBI is less than
1% of the total dose administered, relying on blood flow conditions of organs. The purpose of this study
is to evaluate the impact of changes to body temperature on the uptake of **"Tc-sestaMIBI in breast
tissue.

We investigated 30 breast cancer patients who performed more than one follow-up MBI scan. All scans
were acquired by Discovery 750B (Genral Electric Healthcare, USA). *™Tc-sestaMIBI injected with 740
MBq (20 mCi), after 60 minutes, gained bilateral breast CC (CranioCaudal), MLO (Medio Lateral
Oblique) View. The follow-up examination was then classified into 15 body temperature control group
and 15 body temperature non-control group, and gained breast image in the same way as before. The
breast uptake rate was analyzed in the MLO View of the opposite side of the lesion, and blind images
were evaluated.

The breast uptake rate increased by 30.31% in the body temperature control group and it was statistically
significant(P<0.05), and 0.96% in the body temperature non-control group, and it was not statistically
significant(P=0.955). There was a significant difference in the uptake rate between the body temperature
control and the non-control group of P value of 0.01. Evaluation of blind images showed significant
results in terms of the quality of the images.

Increased breast tissue uptake was observed when the subject was kept warm. When the body temperature
was raised after injection, dilation of the peripheral blood vessels can be achieved. As a result, the blood
flow became smooth and the breast uptake rate increased. In addition, an increase in breast tissue uptake
will improve the quality of images.
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MBI A= Discovery 750B (General Electric Healthcare,
USA) AH|E o]83519t}t. *™Te-sestaMIBI 740 MBq (20
mCi)& o] Qi W) 2 ol A3 608 7H23 0] A
Wl S AR H, IS el A
(CranioCaudal, CC), W] ]A}gH MedioLateralOblique, MLO)
A& AIchFig. 1).0

Fig. 1. Discovery 750b was used for acquisition.
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Fig. 2. ROl was drawn in image MBI using image Mammography.

21



SHolsy = MR3E xRS 2019

3. %IAI- rg 7|. Table 2. The results of body temperature non—control group's
data

Increase rate

FGAFe] A& 9l S oS F3FS: Patients Age 1st cps 2nd cps %)
)
3l 0511} uF= 0] 1 1} 30 o] &ku} A
Hejott ghef 19 o shat A 1 56 0.12521 0.13213 5.52671
F48S o2 BRI 4t H7t 2 60 0.16860  0.16791 -0.40925
2153 9] HlL 28 M} Fo] AA) 3 46 0.12781  0.13200 327830
- 4 72 0.17350 0.16784 -3.26224
oles 1A A 5A7}R] A==
1St el Sa7i] 1S 5 49 0.20900  0.20825 -0.35885
6 58 0.15915 0.16000 0.53408
7 35 0.10728 0.12485 16.3777
8 41 0.36301 0.39383 8.48984
1st 2nd NZGIVINE
_ 9 56 0.14535 0.16106 10.8090
10 56 0.19010 0.19310 1.57636
11 49 0.28495 0.24559 -13.81335
12 45 0.16311 0.16500 1.15872
13 44 0.18302 0.20863 13.9935
14 58 0.18680 0.17137 -8.26017
15 40 0.15143 0.15176 0.21792
Average 51 0.18255 0.18555 0.96153
Fig. 4. This picture is one of the pictures used in the blind test. = 220 ti5}e] cps HE 7S A5 A}, Al 28]
e 2 56%71A] A3l en, Bt 0.035cps F7HE
g2 o 3031% Aotk AL vz Re) A& A F715

AL} 7H451A] E9Fo v, T 0.003cps A0 2 0.96% 27}
30799 ghape] = e Al epsSf L STRRE HE L goqey A 2 apike ATRES Mol A9} ol 0]
ZthH(Table 1, Table 2). © o] ZAZ WAL B T o] T EEA S E a5l 1)

QLS Bl gr).

Table 1. The results of body temperature control group's data =
Al 2780 Ak PEE2 0.001 2 SAX O & 3-015k 2}
Patients Age 1st cps 2nd cps Increase rate o v o o=l 3
(%) o7} UL, v 2 Aol A= 0.955 2 23t Zpo| 7} STt
1 56 0.08245  0.09989 21.14927 (Fig 3).
2 51 0.08227  0.12847 56.13947
3 61 0.06585  0.09047 37.38629 :
4 50 0.13925  0.20912 50.16839 ‘ ;
5 60 0.14162  0.15666 10.61747 s ~ e | gl
6 53 0.11083  0.13237 19.43662 &.,., . 5“5 ..
7 53 0.08922  0.11332 27.00355 ' ! ' —
8 67 014758 020376  38.06395 : l
9 56 0.12069  0.15041 24.62653 I -
10 49 021450  0.27218 26.87110 Control group Non-control group
11 59 0.10195 0.13948 37.16236 Fig. 3. This is a box plot that represents rate of increase of each
12 74 0.15843  0.19251 21.51229 group.
13 33 0.12015  0.19145 59.33786 Ao, rl s u] A Ato]] AF S Wt Sl ¢
14 51 0.10901  0.10542 327614 o =
15 47 008561  0.11005  28.54172 7o & vl wate] o, PR 0.012 2]k 2fo] 7} gl 9l
Average 52.2307  0.11796  0.15306 30.31604 =RIE QY B Sote] Qo] AAd S el
3782 Q1 H7FE HISITH(Table 3). 53] o]F 23171 53
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Table 3. The results of blind images test results

Pre-warming  Post-warming
5 (Excellent quality) 34.6% 70.7%
4 (Good quality) 48.7% 24%
3 (Moderate quality) 10% 5.3%
2 (Poor quality) 6.7% 0%
1 (Very poor quality) 0% 0%
o #
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tjAr© & Discovery 750b (Genral Electric Healthcare, USA)
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740 MBq (20 mCi)2 {1 o] Ql= vit)] & Zhof] AT
3 HA AAR= A} T 60+ | F= e AR Wil

B7HC ] w2 U] A Al 3 RS
2 ol B, 4 R SR WS
o] A2}l Sof| ofu et G2 vIRI=A Felskr] s 2
AE Hwg ol gsto] Bl G4 BrlsIsit

[A3H A A AL} B 0519S w o] G 4388 A
LA Bt 0-0350ps *J% 30.31% 77}6&#

=0.96% 57}3}‘1‘ ‘:‘r Al

(P<0.05), Al 1] =4 oﬂ ]/\{# 7;]];(4 Oiv—b}ﬂ oFok
TH(P=0.955). AL 2273} v] 2 A 7 Ao] 0] 43 &-0] e
0.012 8-2I3} 2}o]7} QQIth 3t ]| AE H =2 o]8sl &
2RI G bl A el WA 9l S0 R fon|gt At

£ A3t

[AE] A2 -t A9 59 A F &0 Al v 28 Tto
Ao i A E T2 S-S Btk o= FAF S A
8 A A ZS W T2 ol 520 FIIR Q] EF A
7h A A R 249 A FE&o] SR Ao R Btk E
R AFEY 7R 98] AS A T 2ot
TS E A7 AR

REFERENCE

1. Korea Central Cancer Registry, National Cancer Center.
Annual report of cancer statistics in Korea in 2016, Ministry
of Health and Welfare, 2018.

2. Aamir Ahmad, Pathways to Breast Cancer Recurrence, ISRV
Oncology. 2013;2013:16.

3. Baek SE, Kang CG, Lee HW, Park MS, Choi Y, Kim JS.
Study on the Usefulness about Molecular Breast Imaging In
Dense Breast. Kor J Nucl Med Technol. 2016;20(1):42-46.

4. Wackers FJ, Berman DS, Maddahi J, Watson DD, Beller
GA, Strauss BH, et al. Technetium-99m hexakis 2-methox
yisobutyl isonitrile: human biodistribution, dosimetry,
safety, and preliminary comparison to thallium-201 for
myocardial perfusion imaging. J Nucl Med. 1989;30:301-311.

23



SHofsy = MR3H MRS 2019

5. O’Connor MK, Hruska CB, Tran TD, Swanson T, Conners 7. Hruska CB, Conners AL, Vachon CM, O'Connor MK,

AL, Jones K, et al. Factors influencing the uptake of Shuster LT, Bartley AC, et al. Effect of menstrual cycle

99mTc-sestamibi in breast tissue on molecular breast phase on background parenchymal uptake at molecular

imaging. J Nucl Med Technol. 2015;43:13-20. breast imaging. Academic radiology. 2015;22(9):1147-
6. Hruska CB, Weinmann AL, Tello Skjerseth CM, Wagenaar 1156.

EM, Conners AL, Tortorelli CL, et al. Proof of concept for
low dose molecular breast imaging with a dual-head CZT
gamma camera. Part II. Evaluation in patients. Med Phys.
2012;39:3476-3483.

24



