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The application and progress of multimodality image fusion in neurosurgery
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[Abstract] With the advance of medical imaging, multimodality image fusion emerged to combine
the advantages of anatomical imaging including computed tomography (CT), magnetic resonance imaging
(MRI), B Ultrasonography (BUS), etc. and functional imaging including functional MRI (fMRI), diffusion
tensor imaging (DTI), positron-emission tomography (PET), etc., and has made great progress. Accordingly,
the neurosurgical concept has changed dramatically. In recent years, functional neuronavigation and
intraoperative MRI (iMRI) based on image fusion have made revolutionary progress in neurosurgical
procedures, especially for cerebral parenchymal lesions. With the help of multimodal functional
neuronavigation, neurosurgeons can intraoperatively mark and protect the brain functional structure. This
new technology improves the surgical effect a lot in brain functional areas, reduces postoperative
complications, and maximally ensures high quality of life and long survival of patients after operation.
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Figure 1 A 56 -year-old female patient suffered focal
epileptic seizures for 1 month. CT scan demonstrated high
density lesion in the right frontal-temporal-parietal junction
area, and MRI indicated slight enhancement. PET showed
metabolite concentration both of "'C - methionine (''C - Met)
and "F-fluorodeoxyglucose (“F-FDG), but the extents were
not exactly the same. All the image data were fused
together to make an operation plan, finding the medial
lesion adjacent to the pyramidal tract. Assisted with the
functional neuronavigation and iMRI, the lesion was
resected and the pathologic result was oligodendroglioma
(WHO II). The patient suffered muscle weakness of left
limbs after operation in the early period, but returned to
normal 1 month later
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Figure 2 A 31-year-old female patient suffered intermittent epileptic seizures of right limbs for 1 year, and MRI showed the space-
occupying lesion located in the left insular lobe. Assisted with the functional neuronavigation and iMRI, the lesion was resected and
postoperative pathologic result was fibrillary astrocytoma (WHO II). Preoperative T:WI showed the inside of tumor adjacent to
pyramidal tract (Panel 2a). The fusion of MRI and preoperative imaging suggested residual tumor and brain shift, so the navigation
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data was updated for further resection (Panel 2b). The second iMRI showed complete tumor excision (Panel 2c)
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Hr e 3zt BR & AR ()

SR — &R 43

end-tidal pressure of carbon dioxide(PetCO,)
Glasgow Bkt K Glasgow Coma Scale(GCS)
HHEHE L AL spinal cord evoked potential(SCEP)

O°- 2L B IR -DNA L6 55 g
O°-methylguanine-DNA methyltransferase( MGMT)

H AR M alpha-fetoprotein( AFP)

SERIN SURER 7] CEINES
thyroid peroxidase antibody(TPOAb)

R IR BR B (IR thyroglobulin antibody(TgAb)

il oy B AR RS K A ik 2R

Mini-Mental State Examination( MMSE)
TR G4 IE T i heath-related quality of life(HRQOL)
JE R YEERE#E 1 glial fibrillary acidic protein(GFAP)
TR -Ho T 2 e 2 T - DG 5 W R A% T 2 0 R T

yeast cytosine deaminase::uracil phosphoribosyltransferase

(CDy:UPRT)
HEAT 1 22 kb 7 T

progressive multifocal leukoencephalopathy(PML)
ILLHMETE  near infrared spectroscopy(NIRS)

NTE

28 T ) oE S s R AL
transcranial magnetic stimulation-motor evoked potential
(TMS-MEP)
22 i PGS BT K A
transcranial electrical motor evoked potential( TCeMEP)
25 Z W A transcranial Doppler ultrasound(TCD)
¥ vitality(VT)
FEMERE  mental health(MH)
S K M AR L jugular venous oxygen saturation(Sjv0.)
RIS L posterior tibial nerve( PTN)
JRy B A AN regional cerebral oxygen saturation(rScO.)
A X KA atmospheres absolute(ATA)
PrE iR anti-nuclear antibody(ANA)
PUATPE MU BU L anti-extractable nuclear antigens(ENA)
PUUUEE DNA HL {4
anti-double stranded DNA antibody(dsDNA)

U P L 20 I I B A A
antineutrophil cytoplasmic antibodies(ANCA)

PR AR B TE M 51
fast recovery fast spin echo( FRFSE)



