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[Abstract] Objective To investigate the application value of fast gray matter acquisition T1 inversion
recovery (FGATIR) sequence in the visualization and reconstruction of the pyramidal tract. Methods Thirty healthy
volunteers treated in the Second Hospital of Hebei Medical University from October 2024 to March 2025 underwent
scanning with three-dimensional (3D)-T1 weighted magnetization prepared rapid gradient echo (3D-T1 MP-RAGE),
T2 weighted fast spin echo (T2 FSE) , FGATIR and diffusion tensor imaging (DTID) sequences. The signal
characteristics of the pyramidal tract at the internal capsule, pontine and medullary levels on 3D-T1 MP-RAGE, T2
FSE and FGATIR sequences was compared. Based on the FGATIR sequence, the pyramidal tracts were
reconstructed using 3DSlicer software with DTI-based tractography. Then, the pyramidal tracts reconstructed were
analyzed and compared. Based on FGATIR, pyramidal tracts were reconstructed for 10 patients with central region
tumors to assist the surgery. Results On FGATIR sequence, the internal capsule was clearly visualized as a markedly

hypointense structure, and pyramidal tract also showed significant hypointensity at the level of pons and medulla
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oblongata on FGATIR. The signal contrast between the pyramidal tract and surrounding structures at the levels of the

internal capsule, pons, and medulla oblongata was significantly higher on FGATIR than on 3D-T1 MP-RAGE and T2

FSE. A total of 60 pyramidal tracts were reconstructed successfully from all the healthy volunteers. All of the pyramidal

tracts converged in a shape of umbrella and descended inferomedially through the internal capsule. Among the 10

patients with central region tumor, complete resection was achieved in 9 cases, while residual tumor tissue was

observed in 1 case, and all the 10 patients had normal limb muscle strength after surgery. Conclusion The contrast

between the pyramidal tract and surrounding structures is significantly higher on FGATIR sequence. FGATIR has

significant advantage in identifying the pyramidal tract at the levels of the internal capsule and brainstem. It can serve as

an ideal structural image for pyramidal tract reconstruction and plays a significant role in facilitating precise surgical

treatment for central region tumors.
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Table 1 Comparison of the difficulty of identifying the

internal capsule boundary among the three sequences

(n=30, Bl %)
5 A i
e 1% ﬁbﬂjzg I3
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T2-FSE 2 6 22
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P1H <0.001
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Table 2 Comparison of the difficulty of identifying the

pyramidal tract at the pontine level among the three
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Table 3 Comparison of the difficulty of identifying the

pyramidal tract at the medullary level among the three
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Figure 1 Appearance of the pyramidal tract at the internal capsule and brainstem on 3D-T1 MP-RAGE, T2 FSE, and

FGATIR sequences of a 23-year-old male healthy volunteer
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Table 4 Comparison of CNR of the pyramidal tract
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Figure 2 Pyramidal tract reconstructed using FGATIR as the structural image
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Figure 3 A 52-year-old female patient with meningioma in left central region
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