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[Abstract] Background In insular glioma surgery, accurately localizing the lateral surface of
putamen remains challenging. This study aimed to explore a water dissection-based technique for sculpting
the lateral surface of putamen during insular glioma surgery. Methods and Results Total 17 patients
with insular glioma hospitalized in the Department of Neurosurgery, The First Medical Center of Chinese
PLA General Hospital from January 2020 to December 2024, all of the tumor were not involved in the
putamen and the tumor was resected by trans-frontal isthmus approach. A self-constructed low-pressure
water flow system was used to separate the Sanai-Berger zone I (2 cases), I + IV (6 cases), and I + IV + 1l +
Il (9 cases). The bottom of the tumor was easily separated from the lateral surface of the putamen, and the
lenticulostriate artery exposed on the lateral surface of the putamen was not damaged during the operation,
and the separation process was smooth. Within 24 h after surgery, MRI showed the separation of the lateral
surface of the putamen from the tumor was appropriate, the lateral surface of the putamen was sharp and
regular, and the tumors were nearly completely removed, and the separation effect was good. No
complications related to water dissection occurred. At 3 months follow-up, aphasia quotient (AQ) was >

93.80, the operative related side muscle strength was > 4", and Karnofsky Performance Status (KPS) median
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score was 90 (90, 100). Conclusions

For low - grade insular gliomas without putamen involvement

characterized by "Jing-Wei River sign", water dissection effectively delineates the tumor-putamen surface,

reduces surgical difficulty, shortens the learning curve, and enhances safety and efficiency.
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Figure 1 Axial T,WI showed swelling of the left insula with abnormal hyperintensity, and a significant signal
contrast between the base of the glioma and the lateral surface of the putamen. The boundary was sharp and clear,
presenting a striking contrast (arrow indicates). Figure 2 Head imaging findings in the patient with external
capsule hemorrhage Axial CT showed the hematoma in the left external capsule and had a clear boundary and was
located between the putamen and the insula (arrow indicates, Panel 2a). Axial T,WI showed after the absorption of
the hematoma in the left external capsule, a gap formed, separating the putamen from the insula (arrow indicates,

Panel 2b).
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Figure 3 Schematic diagram of the working dissection and water separation of the tumor
from lateral surface of putamen (red indicates the putamen, yellow indicates the tumor).
Schematic diagram of the working dissection (Panel 3a). Schematic diagram of water
separation of the tumor from lateral surface of putamen, the tumor removal forceps gently
pull the tumor to improve separation efficiency (Panel 3b). Figure 4 Lateral view of
water separation sequence of Sanai-Berger zones |, IV, Il and [I. Figure 5 During
water separation, low-pressure water flow separated the tumor from the putamen, and the

tumor was gently pulled by the forceps to improve the separation efficiency.
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Figure 7 Light microscopy findings Low power magnified Tumor and putamen were well defined and contrasting (tumor
was on the left, putamen was on the right; Panel 7a). HE staining Inside the tumour, myelin sheath was bright blue, no
myelin staining was seen in the putamen (Panel 7b). LFB staining Neuron were located in the putamen, no staining was
seen in the insula tumor, the boundary between the putamen and the tumor was sharp and clear (Panel 7¢). NeuN staining
Neuroglia were mainly located in the tumor, contrasting sharply with the putamen (Panel 7d). Olig staining
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Figure 6 Head MRI findings before and after surgery
Axial T,WI showed a left insular glioma  without
involvement of the putamen, with a clear and contrasting
between the lateral surface of the putamen and the glioma
(arrow indicates, Panel 6a). Axial T,WI at 3 months
postoperatively showed a total resection of the glioma, with
a sharp and well defined lateral surface of the putamen
(arrow indicates, Panel 6b).
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