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Magnetic resonance imaging enhanced by superparamagnetic iron oxide particles in detecting
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lymph node metastasis of tumors: an experimental study
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Abstract: Objective Toinvestigatetheval ueof superparamagneticironoxide particles(SPIO) in magneticresonance(MR)
imagingfordetectinglymphnodemetastasi softumors. Methods TwelveNewZeal andrabbitswereusedinthisstudy, 6of
which receivedunilateral intra-muscularinoculationofV X, carcinoma cells to induce lymphnodemetastasi softhetumor,
andtheother6servedasnormal controlgroup. MR imagesofthelymphnodesoftherabbitswereobtai nedbeforeand12h
aftersubcutaneousinjectionof SPIO, followedbyimageanalysisincorrel ationwithpathol ogicalexaminations. Results On
plainM Rimages,normal andmetastati clymphnodesshowedsi milarsignal characteristics. Afteradministrationof SPI O, the
signalintensityof bothnormallymphnodesandmetastati conesremai nedunchangedinspinecho(SE) T-wei ghtedimages.
On SET,-weightedimages,thesignalintensityof normal lymphnodessignificantlydecreasedheterogeneously,whil ethatof
allmetastati clymphnodesremai nedunchanged. | ngradientrecal ledecho(GRE) T-wei ghtedi mages, thesignal i ntensity of
normal lymph nodes decreased significantly and homogeneously, while that of 4 rabbits in metastasis group remained
unchanged, with the signal intensity in the other 2 rabbits decreased heterogeneously. Conclusion SPIO-enhancedM R
imagingcanbeappliedtodetectlymphnodemetastasi softhetumors.
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1 MRI
Fig.1 Unenhanced MR images of the lymph nodes inthe two groups
A: Normal lymphnodesareshowninmoderateandhighsignalincomparisonrespectivel ywithfatandmuscles onunenhancedSET,WI;
B: Normdlymph nodesareshowninmoderatetohighsignalincomparisonrespectivel ywithfatandmuscl esonunenhancedGRETWI,
surroundedby shadesduetomagneticsusceptibility; C: Lymph nodes with metastasisarerepresented in low andslightlyhigh signain
comparisonrespectivelywiththatoffatandmuscl esonunenhancedSETWI ; D:L ymphnodeswithmetastasi sarerepresentedinmoderateand
highsignalincomparisonrespectivel ywithfatandmusclesonunenhanced TW!I; E: L ymphnodeswithmetastasi sappearinmoderateandhigh
signa in comparison respectively with fat and muscle on unenhanced GRE T,WI, surrounded by shades due to magnetic susceptibility
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Fig.2 SP10-enhanced MR imaging of
thelymph nodes of the2 group
A: Onenhanced &€ TWI, normalymph
nodesshowaf ewdotswithdecreasedsignal
intensity, scattered in the periphery; B:
Norma lymph nodes show obvious and
homogeneous negative enhancement in
enhancedGRETEWI;C: Lymphnodeswith
metastasi sshownonegativeenhancementon
enhancedSETWI; D: Lymphnodeswith
metastasi sshownonegativeenhancementon
enhancedGRET,WI

1
Tab.1 Enhancement of thelymph node imaging in
the2 groups MRI

Group n SETWI SET.WI* GRETWI*

Normal 6 1.003 0.04 0.122 0.04 0.113 0.03

. 4 1.001 0.05 1.004 0.03 1.013 0.05
Tumor-bearing MRI

2 1.000 0.03 1.002 0.05 0.114 0.02

*Theenhancementofthelymphnodei maginginthe2groupsis

differentinSET;weightedimages, P<0.05; *Theenhancementofthe SPIO MR 57
lymphnodei maginginthe2groupsi sdifferentinGRET-weighted
images, P<0.05; SE: Spinecho; GRE: Gradientrecalledecho SPIO
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