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SPINAL CORD STIMULATION (SCS) PREVENTS THE EFFECTS OF COMBINED EXPERIMENTAL
ISCHEMIC AND TRAUMATIC BRAIN INJURY
Visocchi M, Meglio M, Cioni B, Cabezas Cuevas D and Romeo F

Purpose: After demonstrating that SCS increases cerebral blood flow in animals (CBF) SCS has been shown to prevent
experimental ”early spasm” in the rabbit (Winner of the ICESS Award 1996). The aim of the present study is to
demonstrate a similar SCS experimental ”preventing effect” on combined ischemic and traumatic injury.

Methods: After showing a non-fulfillment of the six-vessel occlusion ischemic model as well as a pure mechanical
trauma model, 20 New Zealand rabbits (4-5 Kg) were anesthetized (Ketamine, Diazepam, N2O, Propofol).
Homeostasis (pH, CO2, O2, arterial pressure)) was monitorized and kept constant. Control group : in 10 animals, after
closure of both common carotid arteries, a monolateral hemispheric craniectomy was performed and the dura exposed.
A 200 gr. cylinder (diameter 9 mm) was placed over the dura for three hours along with a Near Infrared Spectroscopy
(NIRS) probe. After a lethal potassium injection, an MR study was performed. SCS group : in 10 animals, after
occlusion of both common carotid arteries, an epidural electrode was placed over the cord at C2-C3 level on the right
side and SCS was delivered at 210 microsec., 80 Hz, amplitude 2/3 of motor threshold, continuously up to the end of
the experiment. Subsequently a right hemispheric craniectomy was performed and the 200 gr. cylinder was placed over
the dura for three hours. Rabbits underwent MR and NIRS studies with the same modalities.

Results: Control group: MR examination showed the evidence of T2 weighted hyperintense lesions (9-24mm in
diameter) beneath the craniectomy and deep lesions close to the midline in all the cases. NIRS study showed a decrease
of oxidized hemoglobin (O2Hb) along with an increase of hydrogenated hemoglobin (HHb) consistent with a decrease
of cerebral blood flow (CBF). SCS group : MR imaging showed inconstant lesion beneath the craniectomy and none,
but one, close to the midline. NIRS, in contrast with control group, showed an increase of O2Hb and a decrease of HHb
consistent with an increase of CBF.

Conclusions: The role of SCS in preventing deep lesions and the possible mechanisms underlying such an effect will be
discussed.


