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The treatment of 10 patients with consciousness disorders due to brain injury using short-
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[Abstract] Objective: To analyze the technical key points of short-term high cervical spinal cord electrical stimulation in the
treatment of severe consciousness disorders in patients with brain injury and clinical diagnostic and therapeutic value of this procedure.
Methods: A retrospective analysis was conducted on 10 cases of short-term high cervical spinal cord stimulation performed at the
Department of Neurosurgery, the First Affiliated Hospital of Nanjing Medical University from June to September 2023. The technical
key points of the surgical process were analyzed , and the clinical application value was evaluated through follow-up analysis. Results:
Under general anesthesia, with the patient in the prone position, a percutaneous puncture of the thoracic 8 intervertebral space was
performed to access the extradural space, and under X-ray fluoroscopy, the top of the spinal cord stimulation electrode was successfully
placed at the level of C2. Stimulation therapy was conducted for 2-3 week , with stimulation parameters selected as follows : frequency 5/
70 Hz, voltage 1-5V, small stimulation cycle: on for 15 min, off for 15 min, large stimulation cycle: on at 08:00 am, off at 20: 00 pm.
Follow-up was conducted at 4 weeks post-surgery , with 1 out of 8 patients in a vegetative state(VS)reaching a minimally conscious state
(MCS)+, 5 patients remaining MCS-, and 2 patients still in a VS status. Among the 2 patients who were MCS- preoperatively, 1 patient
recovered from a MCS, and 1 patient reached MCS+, with no surgery-related complications observed in either case. Conclusion : Short-
term high cervical spinal cord stimulation is minimally invasive, safe and effective, with short-term therapeutic and diagnostic value. It
has broad prospects for application in the diagnosis and treatment of consciousness disorders. Attention should be paid to the specific

difficulties and technical aspects of electrode placement during the surgical procedure.
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A': The patient was in the prone position with the chest elevated and
the head aligned so that the cervicothoracic spine was in a straight line.
B: The puncture point was positioned at the 6-7 or 7-8 intervertebral
space of the thoracic spine. C: The puncture needle was pointed at the
patient’s head along the midline and at a 30°-45° angle to the back.
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Figure 1 Surgical positioning, localization and puncture
for short-term hcSCS
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A': Anteroposterior fluoroscopy showed that the stimulator electrode position was centered. B : Lateral fluoroscopy showed that the tip of the stimula-

tor electrode reached the axis level. C: Clamp and sutures fixed stimulator wire.
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Figure 2 Placement and fixation of short-term hcSCS electrodes
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A:CT localization image of the cervical spine showed that the stimu-

lator electrode tip (as indicated by arrow) was located in the axis level.
B: Cervical CT at the axis level showed that the stimulator electrode po-
sition was centered (as indicated by arrow).
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Figure 3 Postoperative cervical spine CT verification of

electrode placement for short-term heSCS
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