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Purpose: Food intake could change portal venous circulaion compared to fagting state. However, the effects of food intake on the portal venous
inflow from the superior mesenteric vein (SMV) and the splenic vein (SpV) are not well understood. We evauated the influence of fasting and
food intake on the porta venousinflow from the SpV and/or the SMV by means of unenhanced MR angiography using asingle breathhold 3D
FSE sequence with asdlective | R tagging pulse under the physiologica condition without administration of contrast materials.
Materialsand M ethods: The study population included 29 subjects without ahistory of hepatic and pancreetobiliary disease. All examinations
were performed with unenhanced MR angiography technique using asingle bresthhold 3D FSE sequence. A sdlective IR tagging pulse was
placed onthe SMV or onthe oV in order to sudy the inflow correlation of tagged blood into the portal vein. MR imaging was performed before
and 60-90 min after taking the food. Inflow blood signal from each vein was evauated on subtracted MR images derived from simultaneoudy
acquired tag-off and tag-on images. (Subtracted images without misregistration show tagged blood flow into the PV asabright signal.)
Alterations of the blood flow signa from the SMV and SpV before and after food intake were visudly evauated by using the following 3-point
response scale: 3=increase, 2=amost no change, 1=decrease. Predominance of the blood flow signd from the SMV and SV into the PV wasaso
visually evaluated using the following 3-point predominance scale: 3=9MV predominant, 2=almaost no predominance, 1=SpV predominant.
Result: Bright inflow signal to the portd vein from the SMV or SpV was clearly observed on subtracted MR imagesin al 29 subjects. OnMR
images obtained after food intake, the blood flow signal from the SMV increased compared with MR images obtained before the med in 97%
(28/29) of the subjects. Conversaly, the blood flow signa from the oV decreased in 41% (12/29), increased in 31% (9/29) and showed dmost no
change in 28% (8/29) of the subjects, after food intake. The averaged response scde of the SMV (2.9 +/- 0.4) was Sgnificantly higher than that of
the SpV (1.9 +- 0.9) (p < 0.001), indicating significant increase of the blood flow from the SMV &fter medl. Regarding the predominance of the
blood flow sgnal from the SMV and SV into the porta vein, the porta blood flow signa was predominated by the blood flow signal fromthe
SpV in59% (17/29) of the subjects or showed no predominancein 31% (9/29) of the subjects before the meal, while it was predominated by the
blood flow signal from the SMV in 76% (22/29) of the subjects after the medl. The averaged predominance scale after themed (2.7 +/- 0.7) was
significantly higher than that beforethe med (1.5 +/- 0.7) (p < 0.0001), indicating that the portal blood flow is predominantly perfused by blood
flow fromthe MV &fter the med compared to the fasting state.
Concluson: A single breathhold 3D FSE sequence with aselective IR tagging pulse has apotentid to assess correlation between the SpV and the
SMV inflow to the portal vein after fasting and food intake, and to evaluate the dteration in intrgporta venous flow before and after mesl.
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(@-(c) Images obtained before food inteke (a) Tag-on
source image (tagging pulse on both SMV and SpV)
shows the porta vein (PV) as high signd. (b) Tag-on
source image (tagging pulse on SMV) shows faint high
sgna of tagged SMV flow in PV, probably due to
decreased SMV flow by fagting. (c) Conversdly, tag-on
source image (tagging pulse on SpV) shows predominant
high signd of tagged SpV flow in PV (red arrows).

(d)~(f) Imeges obtained after food inteke. (d) Tag-on source
image (tagging pulse on bath SMV and SpV) shows high
signa of PV similar to that in a. (€) Tag-on source image
(tagging pulse on SMV) shows increasad high signal of
After food intake tagged SMV flow (yellow arrows) in PV due to increased
SMV flow, compared with b. (f) Tag-on source image
(tagging pulse on SpV) shows decreased high signd of
tagged SpV flow in PV, compared with c.
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