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CT findings and risk factor analysis of hepatic injury induced by three-dimensional conformal
radiation therapy
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Department of Radiotherapy’, Medical Imaging Center?, Nanfang Hospital, First Military Medical University,
Guangzhou510515,China; *Central Hospital of Hengyang,Hengyang421001,China

Abstract: Objective Toinvestigate theCTfindingsanddefinetheriskfactorsfor earlyhepatic injury inducedbythree-
dimensi onal conformalradiationtherapyinpatientswithprimarylivercancer. Methods Thisstudyrecruited52patientswith
primarylivercancerundergoingphotonbeamradiationatatotal doseof 35t065Gy(49.88 7.23Gy)completedwithinl8to
31d. CTexaminationswereperformedwithinlto3monthsafterthecompletionofthetherapy, andlogisticregressionwas
usedtoanalyzetheCTfeaturesofearlyhepaticinjury, inanattempttodefinethecorrelationoftheinjuryoccurrencewith
suchfactorsasthepati ents'age,gender,treatmentportalnumbers,livercirrhosis,transcatheterarterial embolization(TA CE),
postoperativerecurrence,total radiationdose,targetvol umeandfractional dose. Results Thirty-one(59.6%)patientsshowed
CTfeaturesofhepaticinjury, displayed astheareawithhypodensityinconsistencywiththeradiationcoverage. The risk
factorscorrel atedtotheinjuryoccurrenceincludedthetotal dose, targetvol umeandfractional dose, butnotthepatients'age,
gender, treatmentportalnumber, livercirrhosis, TACE, postoperativerecurrencedifferoncesandradiation-iducedhepatic
injury. Conclusion Earlyradiation-inducedhepaticinjuryisrel atedtofracti onal dose,total doseandtargetvol umeadoptedin
radiationtherapy.Higherfractional dose,totalirradiateddoseandl argertargetvol umemayresul tinincreasedriskofinjury.
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Fig.1 CT scan for designing the treatment protocol
AB8-year-oldmanwhorecei vedradiationforhepatocel lular
carcinomaatthetotal doseof 56Gyin7fractionscompl etedthe
treatmentcoursewithin56d,withthetargetvolumeof87.22
ce. Thelinesmarkedbythearrowrepresent50%isodose
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Fig.2 Scopeof radiation-induced hepaticinjury
displayed inCT image
Sixty-twodaysafterirradiation,signsforhepaticinjuryappeared
inCTimageastheareaswithhypodensityinconsistencywiththe
radiationcoverage
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Tab.1 Occurrence of radiation hepaticinjury
detected by CT
Withhepaticinjury Withouthepaticinjury 60Gy
Gender MRI 10~30Gy
Mae 27 17
Female 4 4
Age(years)
28~49 18 10 CcT
50~59 4 6 1
>60 9 5 Gy 4877
LC 15 ! 1 Gy 1.796
TACE 1 7
Surgery 3 3 1cme 1.007
TV (cn?, Mean SD) 246.76 234.95 144.79 178.27
| P(Mean SD) 6.33 357 729 441 1
TD(Gy, Mean SD) 5357 5.76 4462 575
TD(Gy, Mean SD) 546 1.25 533 0.79
LC:Livercirrhosis, TACE:Transcatheterarterial
chemoembolization; TV:Targetvolume;| P:Irradiatedportal ;
TD:Totaldose;FD:Fractionaldose
2
2 Logigtic
Tab.2 Logistic regression of thefactors investigated
Gender Age LC TACE Surgey TV IP TD FD
Pvaue 0428 0548 0.158 0.154 0.141 0.017 0.928 0.003 0.032 3 Tefft
RR 0.361 0.659 0.210 0.193 0.500 1.007 1.011 1.796 4.877 112
RR:Relativerisk 4
3 Weinbren -
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