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Purpose  In "®F-FDG PET/CT, the absorption of "*F-FDG due to the activation of Brown Adipose Tissue (BAT) greatly
interferes with the discrimination of lymph node malignant metastasis. Warming the patient's body temperature
before and after injection of '"®F-FDG to prevent FDG absorption by BAT is a safe and non-pharmacological
approach. The purpose of this study was to identify and select patients with a high potential for BAT activation
in advance, and to investigate whether BAT can inhibit FDG absorption when the body temperature is raised
for a short time by directly applying heat to the target patient.

Materials and Methods ~ Among the patients who underwent '®F-FDG PET/CT at the National Cancer Center from January 2020 to
December 2020, 825 female patients (415 in the thermal group, 410 in the non-thermal group) under 50 years
old were included. The thermal group was administered heat for 10 minutes before injection of '"®F-FDG. For
statistical analysis, the Z test comparing the ratios between the two groups was used, and logistic regression
analysis was performed to correct for important variables (BMI, outdoor temperature, blood sugar) according
to the results of the previous retrospective study.

Results  Among 825 patients, 19 patients with BAT activated (Thermal group: 5(1.2%), Non-thermal group:
14(3.41%)) accounted for 2.3% of the total. As a result of performing the Z test to compare the ratios between
the two groups, the activation of BAT in the thermal group was significantly decreased (P=0.034). In the
univariate logistic regression analysis, the activation of BAT was also decreased in the thermal group (OR: 0.34,
P<0.05). In the multivariate results, BAT activation increased in patients younger than 45 years old (OR: 4.46,
P<0.05) and outdoor temperature less than 13.2 degrees (OR: 9.97, P<0.05). BAT activation tended to decrease
in the thermal group, but there was no significant difference (OR: 0.37, P=0.066).

Conclusion ~ We confirmed that the activation of BAT tends to decrease by 62.5% in the group subjected to the thermal
method, and it will be of great help in preventing FDG absorption of BAT more effectively in the future.
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Fig. 1. The loess fomentation pack used in thermal method
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Fig. 2. A female patient undergoing thermal method is shown. It can
be applied heat directly to the supraclavicular and paravertebral
regions where a lot of brown adipose tissues are distributed.
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Table 1. Distribution of study subjects

. N (%) or
Variable median (Min-Max)
Total 825
Age (year) 45.0(4.0-50.0)

Blood glucose level (mg/dL) Missing=57  90.0(64.0-221.0)

BMI (kg/m?) 21.60(14.65-44.29)
Outdoor Temperature (°C) 14.1(-12.4-34.1)
BAT activation No 806(97.7)
Yes 19(2.3)
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Table 2. Results of BAT activation following thermal method

Thermal Non-thermal
N % N %  P-value
Yes 5 1.2 14 341 0.0344 C

BAT

activation No 410 988 396 96.59

C: Chi-squared test
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Table 3. The results of the univariable and multivariable analysis using the logistic regression analysis

Univariable Multivariable
OR (95% CI) OR (95% CI)
Variable N(EVENT) N=825/EVENT=19 P-value N=825/EVENT=19 P-value
Thermal method
Non-thermal 410 (14) 1(ref) 1(ref)
Thermal 415 (5) 0.345(0.123-0.967) 0.0429 0.375(0.132-1.065) 0.0656
Age (year)
>45 442 (4) 1(ref) 1(ref)
<45 383 (15) 4.463(1.469-13.565) 0.0084 4.462(1.453-13.698) 0.009
BMI (kg/m’)
18.5<BMI<25 532 (11) 1(ref) 0.0311
BMI<18.5 125(7) 2.810(1.067-7.401) 0.0366
BMI>25 168 (1) 0.284(0.036-2.213) 0.2293
Blood glucose level (mg/dL) (Missing=57)
<100 654 (14)
>100 114 (0)
Outdoor Temperature (°C)
>13.2 436 (2) 1(ref) 1(ref)
<13.2 389 (17) 9.913(2.276-43.173) 0.0022 9.978(2.279-43.691) 0.0023
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Table 4. Comparison of differences according to the presence or absence of thermal method using Chi—squared and Wilcoxon rank

sum test
Thermal Non-thermal
N % N % P-value
Age (vear) Median (Min-Max) 45.00(10.00-50.00) 45.00(4.00-50.00) 0.2633
<45 187 45.1 196 4738 04293  C
>45 228 54.9 214 52.2
Blood glucose level .
(mg/dL) Missing 23 34
Median (Min-Max) 89.00(68.00-221.00) 91.00(64.00-219.00) 0.0004
<100 347 88.5 307 81.7 0.0074 C
>100 45 11.5 69 18.4
BMI (kg/m2) Median (Min-Max) 21.70(14.85-39.45) 21.54(14.65-44.29) 02772
18.5 <BMI<25 276 66.5 256 62.4 0.2168 C
BMI<18.5 54 13.0 71 17.3
BMI>25 85 20.5 83 20.2
Outdoor Median (Min-Max) 14.20(-11.80-34.10) 14.00(-12.40-33.70) 0.2936
Temperature (°C) e . . . . . . . W
>13.2 223 53.7 213 52.0 0.6078
<13.2 192 46.3 197 48.1
C: Chi-squared test, w: Wilcoxon rank sum test
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