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in different locations of esophageal cancer based on multi-to-multi double screening stepwise
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Abstract: Objective To analyze the correlation between morphological and dosimetric parameters in patients with
esophageal cancer at different locations using multi-to-multi double screening stepwise regression method, and to make
simple predictions. Methods A retrospective analysis was conducted on 105 patients with advanced esophageal cancer who
underwent radiotherapy at the First Affiliated Hospital of Fujian Medical University from 2019 to 2021. Morphological
parameters of organs-at-risk were collected from CT images, and intensity-modulated radiotherapy plans were developed
using Raystation4.7. The prescription doses for PTV-G and PTV-C were 60 Gy/30 F and 54 Gy/30 F, respectively. Multi-to-
multi double screening stepwise regression method was employed to analyze the correlation between morphological and
dosimetric parameters in esophageal cancer patients, and some preliminary predictions were provided. Results The
dosimetric volume parameters of the lungs and heart were correlated with PTV-G volume, PTV-G length, PTV-G cross-
sectional area, left and right lung volumes, lung length and total lung volume (P<0.05). For upper thoracic esophageal

cancer, dosimetric volume parameters of the lungs and heart were correlated with PTV-G volume, PTV-G length, and
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right lung volume (P<0.05). For middle thoracic esophageal cancer, dosimetric volume parameters of the lungs, heart, and

spinal cord were correlated with PTV-G volume, PTV-G length, PTV-G cross-sectional area, left and right lung volumes, and

lung length (P<0.05). For lower thoracic esophageal cancer, dosimetric volume parameters of the lungs, heart, and spinal

cord were correlated with PTV-G volume, PTV-G length, right lung volume, and lung length (P<0.05). Conclusion For

patients with tumors at different locations, both overall and segmental analyses should be considered to balance therapeutic

effect and side effects of radiotherapy, thereby maximizing the benefits for tumor patients.

Keywords: esophageal cancer; intensity-modulated radiotherapy; multi-to-multi double screening stepwise regression method
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Figure 1 IMRT plan for esophageal cancer
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Table 1 Stepwise regression analysis of morphological and dosimetric parameters in advanced esophageal cancer

HAY fERRBUR - FIE PAH
XUl V=60.475+0.03xPTV-G {&F+1.197xPTV-G K JE£-0.008 A7 fifi {4 0.567 15.849  0.001
WU V,;=46.819+0.081xPTV-G A F1-0.005 47 fili /A F1-0.368x PTV-G A # 1 £ 0.517 11.677  0.000
WUl V,5=17.316+0.016xPTV-G 1A F 0.232 5.572 0.020
WU V3g=11.913+0.014xPTV-G /4 F1-0.3 11 J+0.008x 22 i 1A FH-0.005 % 47 i {A AR 0.469 6.693  0.010
ZE i V=62.43+1.785xPTV-G K J#-0.004x WU {A 0.510 11.038  0.010
ZEili V =46.176+1.169xPTV-G K FF-0.006x /2 fifi {AFH 0.438 11.486  0.010
ZEifi V,,=18.802+0.019xPTV-G A1 0.256 6.899  0.010
ZEi V,=13.595+0.021xPTV-G A F1-0.299 % fili K B 0.445 11.951  0.001
F7 i V. =66.891+0.114xPTV-G A FL-0.533xPTV-G K # 1 FL-0.0 1 A [ili A AR 0.568 15227 0.000
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Figure 2 Scatter plots of actual and predicted values for stepwise regression analysis in advanced esophageal cancer
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Table 2 Stepwise regression analysis of morphological and

dosimetric parameters in upper thoracic esophageal cancer

LT FRELRB/R  FE PIE
T V. =83.255-0.019x A7 fili AR 0.620 12.500 0.002
WUV ,=55.832-0.011x 45 fififAF 0.504 6.802 0.017
XU V,,=16.895-0.042xPTV-G {AF 0.439 4781 0.041
WU V3,=9.186+0.059xPTV-G {4 FH-

0.54TPTV-G K. 0.683 8.323 0.003
22NV =86.569-0.019x A7 fifi {AFH 0.599 11.205 0.003
22 V,;=62.008-0.013x 45 fifi {AF 0.512 7.111 0.015
ZElili V,,=17.559+0.049xPTV-G & L 0.435 4.667 0.043
ZEfili V,=7.542+0.054xPTV-G /A F1 0.593 10.848 0.004
Al V =82.1-0.019x 47 fiti fA A 0.645 14.238 0.001
Fi i V,=51.843-0.009x 75 fifi {1 0.192 5.981 0.024
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0.686PTV-G K 0.712 9.750 0.001
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EV ,0=22.68-0.013x 47 fififAFH 0.532 7.902 0.011
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Figure 3 Scatter plots of actual and predicted values for stepwise regression analysis in upper thoracic esophageal cancer
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Table 3 Stepwise regression analysis of morphological and dosimetric parameters in middle thoracic esophageal cancer

%] FRAEfL R EUR Fii PAH
WU V=60.229+1.320xPTV-G K J&-0.004x SUT A FL 0.503 6.772  0.003
WUV ;=43.567+0.041xPTV-G {4 F1-0.005> 22 fili A £ 0.535 7.822  0.001
WUV 5,=5.606+0.016x 2= ili A F-0.010x 47 fili {4 FH 0.586 10437 0.001
Zefili V=67.567+1.304xPTV-G K J#-0.010 7= i {4 F 0.459 5334 0.009
ZElV,=60.511-0.009x 2z fifi {4 FR 0.387 7236  0.010
ZEfiti V,5,=16.769-0.361 > fifi 1 Ji 0.360 6.104  0.018
Fi i V,=64.323+0.099xPTV-G A F1-0.493 xPTV-G K # i £1-0.007> A7 fili A FH 0.646 9320 0.001
F5 il V ,;=39.470+0.051 xPTV-G A FH-0, 004x 47 fifi {AFR 0.632 13.292  0.001
Filili V,=14.874+0.016xPTV-G &1 0.334 5152 0.029
F5 il V=4.429+0.182xPT V-G A 1 A1 0.437 9.687  0.003
DED,,,,,=18.630+1.891xPTV-G K &-0.78 1} ifi | & 0.543 8.371 0.001
DME V ,=8.067+0.062xPTV-G A F 0.440 9.848  0.003
A8 D,=46.959-0.409%PTV-G K J& 0.360 6.103  0.018
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Figure 4 Scatter plots of actual and predicted values for stepwise regression analysis in middle thoracic esophageal cancer
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Figure 5 Scatter plots of actual and predicted values for stepwise
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Table 4 Stepwise regression analysis of morphological and

dosimetric parameters in lower thoracic esophageal cancer

R ELRBUR  FIH PIH
XU V=61.303+1.354xPTV-G K J&-
0,007 Bl 0.491 5.083 0.012
WU V,=47.077-0.052xPTV-G fAFH- 0.496 Y,
0.006 47 [ifi A A
Ui V,,=15.730+0.023xPTV-G {AFH 0.388 5.861 0.021
XU V,5,=5.769+0.019xPTV-G {AFH 0.389 5.895 0.021
2 V=50.656+1.766xPTV-G K. J# 0.408 6.603 0.015
ZEili V,=17.484+0.033xPTV-G /A FH 0.406 6.527 0.015
el V,=7.026+0.029xPTV-G {AFH 0.412 6.743 0.014
L HE D, =21.840+0.834xPTV-G K J& 0.398 6.221 0.018
A58 D,=40.981+0.167fifi . J3 0.400 6.296 0.017
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