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Study on diffusion tensor imaging combined with electrophysiological monitoring in
brain stem cavernous hemangioma resection
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[Abstract] Objective To evaluate the clinical application value of diffusion tensor imaging (DTI)
combined with electrophysiological monitoring in the resection of brain stem cavernous hemangioma (CM).
Methods There were 39 patients with brain stem cavernous hemangioma. DTI was performed before and
during the operation. Diffusion tensor tractography (DTT) was used to track fiber and reconstruct pyramidal
tract. Intraoperative neurobehavioral monitoring was used to detect the changes of somatosensory -evoked
potentials (SEP), motor - evoked potentials (MEP) and brain stem auditory - evoked potentials (BAEP).
Results  Of all the 39 patients, there was no significant change of BAEP during the operation, 5 patients
(12.82%) had abnormal SEP, 6 cases (15.38%) had abnormalities in MEP monitoring, 2 cases (5.13%) had
reduced volumes of pyramidal tract proved by DTI. Intraoperative MRI confirmed 36 cases (92.31%) had
complete removal of lesions, and 3 cases (7.69% ) had subtotal resection. There were improvement of
clinical symptoms in 29 cases (74.36% ), no obvious changes in 4 cases (10.26% ), postoperative facial
paralysis in 3 cases (7.69%), worsened movement disorder in 2 cases (5.13%), death due to disorder of
consciousness and pulmonary infection in one case (2.56%). Postoperative follow-up was 30 months in
average. Glasgow Outcome Scale (GOS) showed 27 cases (69.23%) of Grade 5, 7 cases (17.95%) of Grade
4, 4 cases (10.26% ) of Grade 3, and one case (2.56% ) of Grade 1. Conclusions Combined use of
intraoperative DTI and electrophysiological monitoring can safely and effectively remove brain stem
cavernous hemangioma.

[Key words] Hemangioma, cavernous, central nervous system; Brain stem; Magnetic resonance
imaging; Evoked potentials; Neurosurgical procedures
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Figure 1 Imaging and electrophysiological findings
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Preoperative axial T,WI showed high - intensity signal in left dorsal
medulla (arrow indicates, Panel la). Preoperative axial enhanced T\WI showed mixed signals in left dorsal medulla (arrow
indicates, Panel 1b). Preoperative DTI showed the volume and traveling of pyramidal tract were normal (Panel 1c).
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Preoperative BAEP showed the waveform was slightly worse than normal, and I wave (latency: 5.13 and 5.44 ms, amplitude:
0.19 and - 0.01 pV) was not elicited (Panel 1d). After removing the bone, preoperative DTI projected on cerebral dura mater
located motor tract (blue areas indicate), sensory tract (purple areas indicate) and the anatomical relation with lesion (green
areas indicate, Panel le). Intraoperative BAEP showed Il wave (latency: 5.13 and 5.50 ms, amplitude: 0.27 and 0.04 pV) and
V wave (latency: 7.03 and 7.50 ms, amplitude: - 0.05 and - 0.02 wV) were not elicited (Panel 1f). Intraoperative DTI displayed
the volume of left pyramidal tract was reduced compared with preoperation (arrow indicates, Panel 1g). Intraoperative axial
enhanced T'WI (Panel 1h) and axial T,WI (Panel 1i) showed that the lesion was resected completely with no surgical bleeding.
Postoperative CT showed the lesion was removed with no edema or bleeding (Panel 1j).
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