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Abstract: Objective To investigate the effect of different radiotherapy doses on the prognosis of patients
with stage cT1-4NOMO esophageal squamous cell carcinoma (ESCC) who received radical radio (chemo)
therapy categorized into subgroups with different tumor local factors. Methods A retrospective analysis was
conducted on 256 patients with clinically nonmetastatic esophageal squamous cell carcinoma. The optimal
cutoff for tumor local factors was determined. The relationship between latest treatment efficacy and tumor
local factors was analyzed, and independent indicators affecting patient overall survival (OS) were examined
using multivariate analysis. The subgroup analysis was performed to determine the correlation between
selected factors and radiation therapy doses. Results The shorter the X-ray length of esophageal tumor
lesion and the smaller the lesion canal wall thickness and gross tumor volume (GTV), the better the latest
treatment efficacy of the patients ()(2:9.066, 10.310, 15.661, respectively, P=0.011, 0.006, P<0.001).
Multivariate analysis results showed that GTV(P<0.001), radiation dose(P=0.038), and latest treatment
efficacy(P<0.001) were independent predictors of the patients’ OS, and the latter two were also independent
predictors of the patients’ progression-free survival (PFS) (P=0.033, <0.001). Subgroup analysis further
showed that high doses of radiotherapy (over 60 Gy) resulted in good OS (°=5.040, 4.588, 5.400, P=0.025,
0.032, 0.020) and PFS (y’=6.089, 4.353, 6.459, P=0.014, 0.037, 0.011) in the subgroup with maximum wall
thickness below 3.7 cm, with esophageal lesions with GTV below 37.34 cm’, or not receiving simultaneous
chemotherapy. Conclusion Local tumor factors are important prognostic factors of ESCC patients treated
with radical radio(chemo)therapy. Patients with thin lesion walls and small tumor volumes may greatly
benefit from high doses of radiation (over 60 Gy).
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Figure 1 ROC curves of local tumor factors for prognosis
prediction of patients with esophageal squamous cell

carcinoma

Table 1 Local tumor factors and ROC curve analysis for prognosis

Variable Minimum Maximum Median Mean Optimal cutoff AUC P Sensitivity Specificity
X-ray length of esophageal 1.8ecm  157cm  S4em  5.7cm 46cm  0.674 0001 733%  48.6%
tumor lesion

RIS G g5 0 gscn 90sm  AQenm 37cm 0782 <0.001  64.7%  82.9%
canal wall

GTV 6.74cm’ 265.21 cm® 39.48 cm® 51.86cm’ 37.34cm’  0.784 <0.001  62.0% 83.6%
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Table 2 Relation between recent treatment efficacy and local tumor factors (7 (%))

X-ray length of esophageal tumor lesion Maximum thickness of lesion canal wall GTV
Efficacy <4.6 cm ~4.6 cm <3.7cm >3.7 cm <3734 em’  >37.34 cm’
CR 34 (43.0) 45 (57.0) 41 (51.9) 38 (48.1) 46 (58.2) 33 (41.8)
PR 43 (26.5) 119 (73.5) 58 (35.8) 104 (64.2) 66 (40.7) 96 (59.3)
SD 2(13.3) 13 (86.7) 2(13.3) 13 (86.7) 1(6.7) 14 (93.3)
Ve 9.066 10.310 15.661
P 0.011 0.006 <0.001

K3 BMBEMEHEEARANER

Table 3 Multivariate analysis of factors affecting patients’ prognosis

Factors Regression coefficient Chi-square P OB 95%CI
(O]
GTV 0.572 0.144 15.865 <0.001 1.771 1.337-2.346
Radiation dose -0.518 0.249 4323 0.038 0.595 0.365-0.971
Recent treatment efficacy 0.611 0.135 20.425 <0.001 1.843 1.414-2.403
PFS
Radiation dose —-0.329 0.159 4.297 0.033 0.719 0.527-0.982
Recent treatment efficacy 0.748 0.158 22.541 <0.001 2.112 1.551-2.876
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Table 4 Analysis of the effects of different radiation doses in subgroups

. Dose OS (%) Median PFES (%) Median

Variable N P
(Gy) 3-year  5-year (month) 3-year 5-year (month)

Gender

Male <60 82 39.0 14.8 243  0.877 0349 256 127 16.0 1229 0.268
=260 82 47.0 21.0 31.1 39.0 17.1 20.0

Female <60 47 31.9 15.3 252 2.169 0.141 234 118 18.0 2.651 0.104
=260 45 444 28.4 29.4 37.8  20.0 23.1

Age (years)

<69 <60 66 39.4 23.0 25,5 0495 0482 303 17.7 183  1.273 0.259
=60 69 52.2 28.0 414 449 226 30.0

>69 <60 63 333 6.8 23.0 2956 0.086 19.0 7.1 18.0 2.289 0.103
=60 58 39.0 18.6 24.8 31.0 32 18.0

Location

Cervical/upper thoracic <60 44 45.5 14.0
=60 35 48.6 17.1

Middle thoracic <60 64 29.7 18.4
=60 63 472 27.5
Lower thoracic <60 21 38.1 15.9

=60 29 414 24.1
X-ray length of esophageal tumor lesion (cm)

<4.6 <60 40 42.5 18.8
260 39 60.9 32.3
>4.6 <60 89 33.7 13.6

=260 88 39.8 20.1
Maximum thickness of lesion canal wall (cm)

<37 <60 52 50.0 17.8
260 49 63.3 37.2
>3.7 <60 77 29.9 13.3
=60 78 354 15.7
GTV (cm’)
<37.34 <60 62 43.5 20.4
=60 51 64.7 36.1
>37.34 <60 67 29.9 10.5
=60 76 33.7 16.2
cT stage
cT1+cT2 <60 40 42.5 26.0
=60 55 61.5 323
cT3 <60 28 429 15.3
=60 28 39.3 12.5
cT4 <60 61 29.5 7.4
=60 44 31.8 20.0
Chemotherapy
No <60 97 29.9 11.3
=60 108 46.0 23.0
Yes <60 32 56.3 27.3

260 19 47.4 27.6

29.0 0.609 0.435 295 10.7 192 0.835 0.361

324 40.0 17.1 27.7
23.0 1983 0.159 219 147 146 2.110 0.146
31.6 39.7 174 21.9
25,5 0252 0.616 23.8 7.9 22.8  0.607 0.436
26.0 345 207 23.1

29.5 1.820 0.177 27.5 113 18.0  3.507 0.061

47.6 513 242 37.0
219 1.524 0217 236 134 16.0  0.940 0.332
24.0 33.0 15.6 18.3

29.5 5.040 0.025 250 14.0 18.9  6.089 0.014

48.7 55.1 271 39.0
219 0.094 0.759 247 113 152 0.210 0.647
23.1 282 128 18.2

29.5 4588 0.032 274 152 20.0 4.353 0.037

49.8 529 239 374
20.0 0382 0.537 224 10.1 146 0.843 0.359
19.0 289 145 18.0

29.5 0.666 0414 275 21.7 20.0 0.460 0.498

48.2 509 224 37.0
27.2 0333 0.564 32.1 10.7 20.0 0.088 0.767
24.8 32.1 14.3 22.0
192  1.162 0.281 19.7 6.6 129 2737 0.098
18.8 273 159 18.2

23.0 5400 0.020 22.7 9.3 15.8  6.459 0.011

31.1 39.8 182 23.1
38.8 0.001 0979 313 234 189 0.024 0.877
26.0 31.6 18.9 14.0
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Overall 129 127 — 0.83 (0.59 to 1.16) \ -~ =260 Gy -~ =60 Gy
Gender o 084 % X*=1.524 - 0.8+ X*=1.820
Male 82(39.0)  82(47.0) S 0.85 (0.55 to 1.30) § 0.6 P=0.217 <§ 064 P=0.177
Female 47(31.9)  45(44.4) — 0.69 (0.37 to 1.26) = =
Age é 0.4 é 0.4 1
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