Evidence Table 6.2:  Characteristics of Studies Using Brain Stimulation

	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:      Levy 1987, Adams 1974

Country: USA

Setting: Tertiary care

Refman ID: 149, 870
	Design: case series of 11/141  SCI

Followup:  NC; initial followup within 6 w of implantation; mean long-term followup 80 m

Reliable/valid outcome measures: NR

Length of study: NC

	Gender:  NR

Age:  mean 50.1 y

Level of injury:  paraplegic

Completeness of injury:  NR

Cause of injury:  NR

Time since injury:  NR

Duration of pain:  95.9 m
Onset of pain:  NR

Pain description:  allodynia, aching, burning, deafferentation pain, hyperesthesia, hyperalgesia, intractable
	Intervention: Deep brain stimulation

Fourteen electrodes, 7 sensory thalamic and 7 PAG/PVG, implanted in 11 patients with pain secondary to spinal cord injury. Two of each class of electrodes were internalized.


	Long-term success defined as continued regular use of the stimulator with reported pain relief.

Mean pain reduction:  

· # patients with pain relief at treatment  36% (4/11)

· at followup: none (0/11)

Adverse Effects: NC for TSCI patients. 

For entire sample of 141:

· infection 12%; erosion of hardware 7%; foreign body reaction 5%; intracranial hemorrhage 3.5%; psychosis 2%



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  Pain that occurs after the nervous system has been damaged


Supplemental Evidence Table 6.2: Characteristics of Case Studies Using Brain Stimulation
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:  Hosobuchi, 1975

Country:  USA

Setting:  Tertiary care

Refman ID:  228
	Design:  case reports, 1/11 TSCI

Followup: NR

Reliable/valid outcome measures:  NC

Length of study: NR
	Gender:  NR

Age:  NR

Level of injury:  NR

Completeness of injury:  paraplegic
Cause of injury:  NR

Time since injury:  NR

Duration of pain: NR
Onset of pain:  NR

Pain description:  dysesthesia
	Intervention:  thalamic electrical stimulation

Dose:  acute stimulation of the posterior portion of the ipsilateral internal capsule


	Outcome measures:  “remarkable pain relief”; now has chronically implanted internal capsular electrodes that can be activated from an external system and continue to provide satisfactory relief from dysesthesia

Adverse Effects:  None reported.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  Pain below the sensory level


Supplemental Evidence Table 6.2: Characteristics of Case Studies Using Brain Stimulation (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author: Kumar, 1997; Kumar, 1990

Country: Canada

Setting: Tertiary care

Refman ID: 37, 1573
	Design: case series of 3/68SCI

Followup:  every 6 m for up to 15 y 

Reliable/valid outcome measures:  
VAS, MPQ
Length of study: NC

	Gender:  NE

Age:  NE

Level of injury:  Paraplegic

Completeness of injury:   Incomplete (not specified)
Cause of injury: GSW

Time since injury:  NR

Duration of pain: NR 

Onset of pain:  NR
Pain description:  burning, deafferentation pain, other-intractable 
	Intervention: Deep brain stimulation

Implantation within the periventricular grey matter, specific sensory thalamic nuclei, or the internal capsule.
	Outcome measures: VAS, modified MPQ, categorical (poor, good, excellent)

Mean pain reduction:  

· early pain relief: 1/3 successful

· long-term pain relief: 0 successful

Adverse Effects:  NC for TSCI patients. For entire sample of 68: infection, fractured electrode, hardware malfunction, electrical leak seizures, intracerebral haematoma, blurred vision, headache like pain

Comments: 
· Patients with SCI did poorly, whereas patients with failed back syndrome, trigeminal neuropathy, and peripheral neuropathy fared well.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – Neuropathic pain originates from injury to the nervous system, anywhere from peripheral nerves to supraspinal structures “characterised by a localised burning pain felt on the surface of the body and is most often unilateral.”


Supplemental Evidence Table 6.2: Characteristics of Case Studies Using Brain Stimulation (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:    Nguyen, 1999

Country:  France

Setting: Tertiary Care

Refman ID: 006


	Design:  Prospective, case series, 3/32 patients had TSCI

Followup:  mean 27.3 m

Reliable/valid outcome measures:  VAS, MQS, ADL

Length of study:  NC
	Gender: NR for TSCI;  18/32  (56%) 

Age:  NR for TSCI; mean 54 y sample

Level of injury:  paraplegia 3/3

Completeness of injury:  NR

Cause of injury: NR

Time since injury:  NE

Duration of pain:  NR for TSCI; 7.8 y entire sample

Onset of pain:  NR

Pain description:  allodynia, central pain, dysaesthesia, paraplegic pain
	Intervention:  chronic motor cortex stimulation

Frequency:  40Hz (25-55)

Pulse width 82.5 us (60-80), amplitude 2.1V (1.3-4)


	All patients had previously proven resistant to extensive pharmacotherapy.

Outcome measures:  VAS, MQS, ADL. Results NE for TSCI patients. 

Adverse Effects: NC for TSCI patients. For entire sample of 32: subcutaneous infection 1/32; partial dehiscence of stimulator pocket scar 1/32; headache 3/32; asymptomatic epidural hematoma 1/32.

Possible overlap of subjects with Nguyen, Keravel, Feve, et al., 1997. Unable to clearly determine.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  No definition provided.


Supplemental Evidence Table 6.2: Characteristics of Case Studies Using Brain Stimulation (continued)

	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:   Nguyen, 1997

Country: France

Setting:  Tertiary Care

Refman ID: 29


	Design:  prospective followup of 20 patients; 2/20 TSCI

Followup: 18 m  

Reliable/valid outcome measures:   VAS

Length of study: NC
	Gender: 100 % male

Age:  39, 35

Level of injury:  1 paraplegia, 1 tetraplegia

Completeness of injury:  NR
Cause of injury:  NR

Time since injury:  NR

Duration of pain: NR 

Onset of pain:  NR

Pain description:  constant, severe, burning pain, deafferentation, deep visceral
	Intervention:  chronic stimulation of the motor cortex, site located based on MRI, verified by teleradiography
Frequency:  40.8 Hz (25-55 Hz), duration 90 microseconds (60-180), amplitude 2.4 volts


	Outcome measures: VAS graded from 0 to 100; 1 patient reported excellent results (80-100 VAS); 1 was recorded as a failure (<40% reduction of pain)

Adverse Effects:  none in TSCI patients;  In complete sample: 3 dysesthesia, 1 speech disorder; 1 extradural haematoma (spontaneous resolution); no induced motor activation or epilepsy; no technical problems or infections were observed

Possible overlap of subjects with Nguyen, Lefaucheur, Decq, et al., 1999. Unable to clearly determine.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  Diffuse pain situated below the level of the lesion and deep visceral pain


Supplemental Evidence Table 6.2: Characteristics of Case Studies Using Brain Stimulation (continued)

	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:  Young, 1992
Country:  USA

Setting:  Tertiary care

Refman ID: 212


	Design:  case reports; 1/6 TSCI

Followup:  2 y

Reliable/valid outcome measures:  NR

Length of study: 7 y
	Gender:  female

Age: 36 y

Level of injury:  cervical spine

Completeness of injury:  NR

Cause of injury:  MVA

Time since injury:   20 y

Duration of pain:  18 y

Onset of pain:  2 y

Pain description:  severe, persistent, deafferentation
	Intervention:  chronic electrical stimulation of the Kolliker-Fuse nucleus region

Frequency:  50 – 60 Hz, pulse width 0.1 msec, amplitudes 3-6 V


	Outcome measures: excellent pain relief

Adverse Effects:  Initial electrodes removed because of ineffectiveness.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  No definition provided.
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