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ABSTRACT

Purpose: In this study, we investigated whether extravasation could be predicted by measuring the dose rate once at the injection
site before PET/CT scanning. Materials and Methods: The dose rate at the injection site was measured for 412 patients, and the
severity of extravasation was evaluated in the F-18 FDG PET/CT images. Then, extravasation activity and %ID were calculated with VOI
analysis. Results: The dose rate at the injection site and %ID showed significant differences in the mild and moderate extravasation
groups. Dose rates were 15.915.8 mR/hr, 18.729.9 mR/hr and 57.1£5.8 mR/hr in the no, minor and moderate extravasation groups,
respectively. The extravasated %ID in the minor and moderate extravasation groups were 0.02230.020 and 0.438+0.483. Also, ROC
analysis showed good performance of dose rate in distinguishing between mild and moderate extravasation. Conclusion: The dose
rate at the injection site can predict moderate or severe extravasation, helping determine arm position during PET/CT scan and
whether to conduct additional scans.
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CT/PT : 50/ 50
W 300 T 7.35 SUV bw
C 40 B 0.00 SUV bw |

Fig. 1. Representative case of right forearm extravasation. An isocontour VOI was drawn over the injection site using the
TrueD program and the threshold was set to SUV 3.0 (yellow dotted square). In this case, SUVmean Was 21.4 and volume of

VOl was 121.29 cm?®.
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Fig. 2. Representative MIP images of F-18 FDG PET/CT, which shows no extravasation (A) minor extravasatlon (B) and
moderate extravasation (C) at similar injection sites in the left forearm (red dashed circles).

2, B8 HYE A B 2| RER

it 9] 9 =0] Hroj wh2 1EHWE PET/CT a*%* A7 FAL R0 A 25t HAFE ZTHE Table 1.0 A 2|5F3Ith ANOVA 2
1} F20] gl A5 HE9 45 dEolAe sk o7t gl e, f&0] e 158 5559 75 15 183 =2t
oL 7F A5l 4 7o)k Aol 7t %’h (p<0.05), box plot2 = LFERH AT} (Fig. 3A).

Table 1. Summary of dose rate (mR/hr) results

Extravasation severity N Minimum Maximum Mean SD
no 340 7.0 76.0 15.9 5.8
minor 47 8.7 523 18.7 9.9
moderate 25 12.8 110.0* 57.1 34.1

“upper limit of detector, 5 cases
The significance level of ANOVA test was p<0.001

VOI —E-— 92 AlYE 4 T A U S5 7G5 2 F0NA] AL %ID 23S Table 2.0 A 2l5FIT}. Student’s t-test 22}, 74 &
o F5&o FF 1ol Fogt 2ol 7t UL AL (p<0.0001), box plotS &2 YERHSITE (Fig. 3B).

Table 2. Summary of extravasated %ID* (%) results

Extravasation severity N Minimum Maximum Mean SD
minor 47 0.006 0.083 0.022 0.020
moderate 25 0.048 2.002 0.438 0.483

“percentage of injected dose
The significance level of student’s t-test was p<0.0001
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Fig. 3. Box-and-whisker plot represents dose rate of injection site according to the extravasation severity (A). Scheffe
test results are indicated as * (p<0.05) and ns (not significant). Box-and-whisker plot represents %ID of extravasation
according to the extravasation severity (B). Student’s t-test result is indicated as *** (p<0.0001).
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Fig. 4. Scatter plots and linear regression analysis between dose rate of injection site and extravasated %ID (A), dose
rate of injection site and extravasated dese (B). The blue area represents 95% confidence interval and the yellow area
represents 95% prediction interval. Both extravasated %ID and dose are positively correlated with dose rate (r=0.616 and
0.620, respectively). However, both linear regression equations showed relatively low goodness-of-fit (R*=0.379 and 0.387,
respectively).
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Fig. 5. ROC curve analysis represents poor diagnostic performance of dose rate in discriminating no extravasation
and minor extravasation groups (A, solid line, AUC=0.534, p=0.482). Dose rate showed good diagnostic performance
in discriminating minor extravasation and moderate extravasation groups (B, solid line, AUC=0.865, p<0.001). The %ID
showed excellent diagnostic performance in discriminating minor extravasation and moderate extravasation groups (B,
dashed line, AUC=0.991, p<0.001).
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