Utility of diffuson-weighted M R imaging in evaluation of esophagesal cancers
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Introduction
Recently prevailing diffuson-weighted imeaging (DWI) has been gpplied to various kinds of solid tumors This technique reflects tissue characteridtics based on diffuson

motion of water protons Insolid tumors, apparent diffusion coefficient (ADC) calculated from DWI areinfluenced by balancesbetweenintra- and extracellular water contert.
However, in cases of esophaged tumors, respiratory motion in the lung significantly degrades image qudities and hinders caculating precise ADC vaues In our sudy,
respiratory triggering is utilized to overcomethis problem. The purpose of this preliminary sudy isto investigate ADC values of esophaged carcinomain comparison with

normal esophagus
Materialsand methods

Our dudy population included consecutive 30 petients (28 males and 2 femdes) with pathologicaly proven esopheged cancer, who underwert MRI for evalugtion of the
cancer. Theageof patientsranged 47-74 yearsold with mean age of 62.3 years The higtologic diagnosis of thetumor was squamouscdl carcinomaindl patients 13 patients
underwert surgery, whereas 17 patients were tregted with chemotherapy with or without radiation. MR imaging was performed using a 1.5- MR imaging unit (Symphony,
Siemens Medicd Systems, Erlangen, Germany) with a phased-array body coil. Initidly, T2-weighted fest spinrecho images were oltained for defining angtomy and
localizing the tumor. The locetion of the esophagedl tumor was estimated by rough dinical informetion. Following T2WI with sagittal or oblique sagitta plane dong the
running course of the esophagus DWI with same plane was ohtained utilizing single shot echo-planar sequence (TR/TE=4000-4400/74-94, b factors of 0, 500 ad
1000(Smn), SENSE factor of 2) with respiratory-triggering. Theseoblique-sagittal imeges were uniformed with asaction thickness of 3 mmwithout intersection gap, and a
field of view of 350 mm. When abnormd sigrdl intensity was detected on DWI, fusion images onto T2WI1 were <o referenced for anatomic recognition. The MR images
were independertly evauated by two radiologigs blinded for tumor location and surgical results, regarding the presence of tumor. When the esopheged cancer was
uccessully demondrated on DWI, the ADC vaueswere messured by averaging meesurement inthree or moreregion of interest (ROI) & thetumor and esophaguson ADC
map images The ADC vauesof the cancers and esophagus were stdtigtically analyzed by sudent paired t-tet.

Reaults

The pathologic sage of esophaged cancer in 13 patientswho were surgicaly trested were T3 (n=7), T2 (n=2) and T1b (n=4). In 26 petients, T2WI demonstrated esophegedl
cancersas focd thickening of the esophagus The four missed cancers on T2WI corresponded to dll T1b cancerstha were confirmed on histologic specimen. In 29 petients,
DWI a b-factor of 500 demongtrated focally increased Signd intensity in the tumor. The length and width of thesetumors (mm) were 22-100 (meen; 53), and 12-36 (mean;
24), repedtively. The only one missed cancer on DWI was T1b cancer of 40mm in length a surgery. In measurement of ADC values the ADC vaue of the normal
esophegus could not be measured in 9 patients because the Signdl of the esophiagus could not be defined. In 20 patients in whom ADC values of both tumor and normel
esopheguswereoltained, the mean ADC vauesof thetumor and normal esophaguswere 1.28+0.19, and 1.87+ 0.17 (p<0.001). Themean ADC vaueof the 29 esopheged
cancerswas 1.31+ 0.18. Insurgically trested patients, mean ADC values of thetumor of eech stage did not sgnificantly differed.

Discusson

MRI has achieved limited dlinical use in the evauation of esophageal cancer. Ressons for this include the subgtantid artifacts from breething and cardiac motion, long
examinationtimes, and asaresult, poor imeging quality and rdliability. Our study showsthat DWI with respiratory-triggering can successfully demonstrate esophiageal cancer
as high intengity lesons in mgjority of the patients. One of large merits of DWI over ordinary MR images is that this technique can demondrate esophaged cancars with
excellent tissue contragt, whereas T2WI demondrate mere wall thickening of the esophagus. Even the esophaged cancers with T1b stage, which are confined within
submucosl layer of the esophegus, can be demondrated on DWI, wheressthesetumorsare generally hardly recognized on ordinary T2WI. Theexcdlent tissue contragt on
DWI is rdaed to the difference of ADC vaues between the cancer and normal esophagus The reldively lower ADC vaues in the esophaged cancers may represent
restricted movement of water moleculesin thetumor, rdlating to increesed odllularity and nuclear to cytoplasmic rtio.

Condugon

DWI isauseful techniquein localizing esophaged cancer. The mean ADC values of the esophaged cancersare significartly lower thanthosein normd esophagus
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