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Protection of cardiac function in tomotherapy for middle and lower thoracic esophageal carcinoma
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Abstract: Objective To compare the dose distribuction in the heart between tomotherapy (TOMO) and intensity-modulated
radiotherapy (IMRT) for middle and lower thoracic esophageal carcinoma, and to analyze the myocardial enzymogram before
and after TOMO, thereby evaluating the protective effect of TOMO for esophagus carcinoma on cardiac function. Methods A total
of 37 patients with middle and lower thoracic esophageal squamous cell carcinoma were enrolled in the study. Both IMRT and
TOMO plans were designed for each patient, and the dosimetric parameters of planning target volume (PTV) and the heart were
compared between two radiotherapy strategies. Meanwhile, myocardial enzymes spectroscopy was performed one week before
and after TOMO for comparing the changes in myocardial enzymogram. Results The maximum doses to PTV and the heart in
TOMO were significantly lower than those in IMRT (P<0.05), and the V,,, V5, V., Vs, Vi, 0f the heart was significantly smaller
in TOMO (P<0.05). There was significant difference between two radiotherapy strategies in the conformity indexs of PTV
(P<0.05), but not in the the homogeneity index of PTV. Moreover, no significant difference was found in myocardial enzymogram
before and after TOMO (P>0.05). Conclusion Under the condition that TOMO has a better dose distribution in the target area than
IMRT, TOMO can significantly reduce the maximum dose to the heart, and the induced early myocardial injury is not obvious.
Therefore, TOMO plays a better protection for the heart.
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Tab.1 Comparison of dosimetric parameters of the heart between two radiotherapy strategies (Mean+SD)

215 V,o/% V,o/% V,/% Vo/% Vo/% D,./Gy D, ..../Gy
TOMO 36224396  20.7745.96  11.49+3.67  5.28+1.19 0.47+0.12  64.34+1.00  22.63+5.14
IMRT 56.36+8.54  30.23£9.77  17.25+4.11  8.50+2.34 1.0740.26  65.42+0.96  25.33+3.47
i 9.316 3.919 5.003 6.111 3.714 4.739 2.209
PAi 0.001 0.000 0.000 0.000 0.000 0.000 0.030

F2 WM ARO IR R AR 2R (Gy, 7 = 5)

Tab.2 Comparison of dosimetric parameters of heart subunits between two radiotherapy strategies (Gy, Mean+SD)

Zet b Vil b fLE
il
Dmax Dmean Dmax Dmean Dmax Dmean Dmax Dmean
TOMO 63.91+£0.98  44.05+9.89 47.79£13.51  16.32+6.69 50.35+12.65 24.46+7.98 43.25£9.26  19.46+4.85
IMRT 65.18£0.99 45.85+9.91 52.14+£14.78  16.28+5.01 53.56£9.66  23.20+5.61 47.99+10.33  17.11£3.31
il 5.546 0.782 1.194 0.020 1.227 0.525 1.658 1.245
PfH 0.000 0.437 0.236 0.984 0.224 0.601 0.102 0.217

#*3 TOMO I /E LALBSE LT (U/L, & + 5)
Tab.3 Changes of myocardial enzymogram before and after TOMO (U/L, Mean + SD)

2051 AST ALT CK LDH A-HBD
TR 19.33£5.31  15.55£7.23  65.70431.74 160.85+£12.70 113.9+37.45
TR 21.1345.78  19.54+10.63  79.53+49.76 173.45£25.22 124.15+38.33
2 1.337 1.809 1.366 2.602 1.115
P{H 0.186 0.075 0.176 0.011 0.268
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