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[ Abstract |

Objective: To investigate the relation between dose exposure of sternum, vertebra, other bone structures and

bone marrow suppression in esophageal cancer patientsundergoing postoperative radiotherapy. Methods: Thirty-eight patients

with esophageal cancer who underwent postoperative radiotherapy in our hospital were divided into two groups ( group A

grade <2 hematologic toxicity vs group B: grade =2 hematologic toxicity) according to hematologic results. Sternum, verte-

brae and other bone structures were contoured on planning computed tomography scans. Then the irradiation dose of each

bone structures were compared between the two groups. Results; The D .., Vs,V ,,V,, of total bones, Vs, V,, of sternum,

V5,Viy,Vy of vertebra of group A were higher than those of group B. The differences were statistically significant. Conclu-

sion: The irradiation of sternum and vertebra makes more contribution to bone marrow suppression. Difference in the degree

of bone marrow suppression in radiotherapywas attributed to lower dose exposure of bone structurerather than higher dose vol-

ume.
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Table 1. Clinical Characteristics of 38 Patients with Esoph-
ageal Cancer Treated by Postoperative Radiotherapy

cCl:::-iac:tleris fic Group A Group B P value
Gender 0.392
Male 11 21
Female 1 5
Age(y) 61.42+3.42 60.88+7.78 0.823
Location 0.722
Upper thoracic 3 4
Middle thoracic 6 13
Lower thoracic 3 9
Pathological stage 0.267
1T 5 6
1 5 18
v 2 2
i
With 1 5
Without 11 21
Systematic che-
radiotherapy
With 7 12
Without 5 14
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Table 2. Relation between Dose Parameters of Different Bone Structures and Hematologic Toxicity

« 27 -

Dosimetric characteristic Group A Group B P value
Total bones
D,ean (¢Gy) 1506.25 +301.76 1723.54 +280.92 0.037
D, (cGy) 5521.67 £508.20 5352.54 +495.17 0.338
Vs (%) 51.25+6.34 59.50 £9.39 0.009
Vig(%) 45.25 +6.11 52.92 £9.30 0.013
Vo (%) 36.33 £7.09 41.46 +7.09 0.045
Vi (%) 24.25+9.20 26.23 £6.59 0.453
Vi (%) 10.08 +4.76 12.54 +5.84 0.212
Sternum
D ean (¢Gy) 2461.67 +898. 69 2693.19 +707.77 0.395
D, (¢Gy) 4843.08 +822.84 4959.58 +644.30 0.638
Vs (%) 82.25 £17.98 93.23£9.18 0.017
Vi (%) 77.42 £16.91 88.50 +13.66 0.038
V(%) 59.92 +24.83 66.88 £24.37 0.421
V(%) 43.67 £29.68 44.54 +22.86 0.921
V(%) 21.75 £17.57 20.62 £18.20 0.858
Vertebrae
D,ean (¢Gy) 2189.92 +608. 48 2548.58 +481.93 0.058
D (¢Gy) 5428.75 +398. 83 5315.15 £483.16 0.483
Vs (%) 66.42 +13.58 78.08 +14.77 0.026
Vip (%) 63.58 +14.30 76.12 £15. 11 0.021
V(%) 55.83 £15.00 66.12 £13.33 0.040
V(%) 39.83 £19.67 44.15 +£12.49 0.416
V(%) 18.50 £8.62 21.50 £6.35 0.235
Other bones
D,ean (¢Gy) 1023.83 +307.85 1114.27 +260.70 0.354
D, (cGy) 5361.25 +571.67 5301.54 +478.37 0.740
Vs (%) 39.25 £10.73 44.46 +10. 51 0.167
Vip (%) 31.42 £9.16 35.46 £8.83 0.203
Vo (%) 22.75 £8.29 23.85 £6.39 0.657
Vi (%) 13.50 £6.52 13.23 £5.60 0.897
Vo (%) 4.33+3.14 4.85+2.91 0.625
Total bones V5 Sternum V5 Vertebrae V5
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Figure 1. ROC Curve of Dose Volume Parameters of Different Bone Structures

ROC curves for grade >2 hematologic toxicity as a function of total bones Vs& V, sternum V & V,,, vertebrae V& V,,. The larger

the area under the curve is, the greater the efficiency of this parameter for predicting bone marrow suppression is.
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