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i - METHODS AND MATERIALS STANDARD
were delineated as functional organs at Dmax(%)|Dmean(%)] V5(cc) V10 (cc)|V15 (cc)|V20 (cc) [V25 (cc) V30 (co)

risk (fOARs) and co-registered with the Under institutional review board approval (IRB No. 21-0008), Case1| 11560 | 6.90 10.79 | 459 | 240 | 135 | 067 | 005
planning CT. For each patient, two plans we retrospectively identified five patients with pre-treatment Case 4: 7 PTVs Case2| 139.00 | 1590 | 19.41 | 4.18 | 143 | 0.76 | 0.44 | 0.28
were generated: (A) a standard anatomy- connectome imaging. Neuroimaging was acquired on a Case3| 130.50 | 22.10 | 43.90 | 11.80 | 3.80 | 230 | 170 | 0.70
based OAR plan and (B) a connectome- Siemens MAGNETOM Vida 3.0-T scanner using the protocol Cased| 121.10 | 13.30 | 1789 | 111 | 019 | 0.05 | 0.02 | 0.00
informed plan incorporating tract described in Ref. [3]. Diffusion and functional MRI data were Case5| 12640 | 3140 | 50.24 Trlisizﬁs a::f‘r’ 1.28 | 047 | 0.10
avoidance. Target coverage and tract processed using the Quicktome platform described in Ref. Dmax(%) |Dmean(%)| V5(cc) v1g(cc) I3/15(cc) V20 (cc)|V25 (cc) V30 (cc)
dosimetry were compared between [4], generating individualized structural and functional Case 1] 11500 | 6.00 509 | 329 | 174 | 105 | 058 | 0.05
olans. connectomes. Structural connectivity was derived using Case 2| 118.80 | 1350 | 1466 | 202 | 097 | 060 | 041 | 014
constrained spherical deconvolution based tractography and

Case3| 116.00 | 13.10 | 17.80 | 530 | 2.70 | 2.10 | 1.70 | 0.10
resting-state fMRI maps were incorporated for all patients Case4| 120.50 | 10.70 7.86 | 0.32 | 0.13 | 0.05 | 0.02 | 0.00
with usable functional imaging.

Results: Connectome-informed SIMT fSRS
planning reduced dose to the selected
white-matter tracts, with relative
reductions in V5 Gy of 1.4%-59.5%, V10
Gy of 28.3%—71.2%, V15 Gy of 27.5%—

Case 5| 125.20 27.30 50.92 4.36 2.27 1.10 0.41 0.09
DIFFERENCE

Dmax(%)|Dmean(%)| V5(cc) |V10(cc)|V15(cc)|V20(cc)|V25(cc)|V30 (cc)
Case 1l -0.5% -13.0%| -16.7%| -28.3%| -27.5%| -22.2%| -13.4%| 0.0%
Case2| -14.5% -15.1%| -24.5%| -51.7%| -32.2%| -21.1%| -6.8%]| -50.0%
Case3| -11.1% -40.7%| -59.5%| -55.1%| -28.9%| -8.7% 0.0%| -85.7%
Case 4 -0.5% -19.5%| -56.1%| -71.2%| -31.6% 0.0% 0.0%| 0.0%
Case 5 -0.9% -13.1% 1.4%| -67.8%| -32.2%| -14.1%| -12.8%]| -10.0%

CONCLUSION

Connectome-informed SIMT SRS planning was technically feasible
and reduced dose to cognition-supporting networks while

Fig 3. Representative axial dose distributions from the standard plans (left) and tract- maintaining PTV coverage and overall pIan quality.

avoidance plans (right). Patient-specific triple-network tracts are shown in red (CEN), blue
(DMN), and green (SN). The number of intracranial lesions ranged from 2 to 13,

representing a spectrum of clinical SIMT SRS cases. Yellow arrows indicate regions of dose R E F E R E N c ES

redistribution associated with tract avoidance.

SRS plans were generated for an HD120 MLC-equipped
TrueBeam linear accelerator using (MAT. Treatment planning
was performed in Eclipse v16.1 using Photon Optimizer
32.2%, V20 Gy of 0%-22.2%, V25 Gy of v16.1.0 and the AAAv16.1.2, witha 1.0 x 1.0 x 1.0 mm?

) '_ o ) '_ o dose-calculation grid. For each patient, a standard plan was
0%—13.4%, V30 Gy of 0%-85.7%, Dmax of created according to institutional planning directives. A
0.5%-14.5%, and Dmean of 13.0%- network-sparing plan was then generated with the objective
40.7%. Clinically required target coverage of reducing dose to white-matter tracts supporting the triple-
was maintained in all connectome- network system. fSRS Rx consisted of 9 Gy x 3 fractions or 8
informed plans, with PTV Dmin >90% of Gy x 3 fractions.
the prescription dose and PTV V100%

>98%.

Conclusion: Connectome-informed SIMT
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