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[ Abstract] Background and purpose: Radiotherapy (RT) is one of the most important therapeutic tools
for esophageal cancer. Because tumors are heterogeneous, including for "*F-FDG uptake and, most likely, for
radioresistance, selective boosting of high FDG uptake zones within the tumor has been suggested. Therefore, it is

critical to know whether the location of these high FDG uptake patterns within the tumor remains stable during RT.
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Methods: Twenty-two patients with esophageal squamous cell carcinoma treated with concurrent chemo-radiation
underwent repeated '*F-FDG PET-CT scans before RT and after 20 fractions of RT. On all scans, the high and low
FDG uptake regions were auto-delineated using several standard uptake value (SUV) thresholds, varying from 40% to
70% of SUV,,,, on the pretreatment scan [gross tumor volume (GTV)upes GTVsgripres GTVsp0pres GTVigoiee] and from
70% to 90% of SUV,,,, on the dur-treatment scan (GTVgyqu GT Vigopaur GT Vigoaw) and fixed thresholds of 2.5 and
5 (GTV, 55, GTVj,). The volumes and overlap fractions (OF) of these delineations were calculated to demonstrate
the stability of the high FDG uptake regions during RT. Results: The high uptake regions within the tumor during RT
largely corresponded (OF>70%) with the 50% SUV,,,, high FDG uptake area (GT V) of the pretreatment scan. The
hotspot within the residual area (GTVyg,q,) Was completely within the GTV and pre-radiotherapy high uptake regions
(OF=100%). Although the location of the high FDG uptake patterns within the tumor during RT remained stable, the

delineated volumes varied markedly. Conclusion: The location of the high FDG uptake areas within the tumor remained

stable during RT. This knowledge may enable selective boosting of high FDG uptake areas within the tumor.
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Tab.1 Patient’s characteristics

Characteristics Number
Agelyear
Median age 61
Range 43-75
Gender
Male 15
Female 7
Pathological type
Squamous cell carcinoma 22
Tumor length //cm
<4 14
>4 8
Tumor location
Cervical 6
Upper thoracic 10
Middle thoracic 5
Lower thoracic
Clinical stage
1I 6
I 16
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Fig.1 SUV,,, and SUV ., of all 22 patients pre-radiotherapy
and dur-radiotherapy

The data are expressed as ¥+95%CI (error-bars)
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Fig.2 SUV,,,,of GTV;,. and CTV,, pre-radiotherapy (the left
figure) and dur-radiotherapy (the right figure)

Note that they have significant difference both before (P=0.000 8)
and during (P=0.002) treatment
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Tab.2 Comparison between the GTV outlined based on

different thresholds and the GTV of primary tumor

Ttem Percentage of GTV, 5, 95%CI
GTV o0 64.8% 36.6%-92.9%
GTVs000pme 40.9% 28.0%-54.0%
GTV so0upre 24.7% 17.3%-32.1%
GTV 000 12.8% 8.1%-17.5%
GTV00dur 11.5% 4.6%—18.4%
GTVgp0aur 3.7% 0.2%-7.2%
GTVgg0dur 1.1% 0.1%-2.0%
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The data are expressed as ¥+95% confidence-intervals
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