Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:   Edgar, 1993

Country: USA

Setting: NR

Refman ID: 091
	case series of 46 computer assisted (CA) DREZ/112 CA DREZ or standard DREZ

Followup:   91% complete (n=112)

Reliable/valid outcome measures: NR

Length of study: 44 m average follow up; min 2 m, max 96 m
	Gender: NR

Age: NR  

Level of injury: NR

Completeness of injury: NR

Cause of injury: NR

Time since injury: NR

Duration & Onset of pain: NR

Onset of pain: NR 
	DREZ:  Radiofrequency, computer assisted  85(C, 30 s/lesion, 1 lesion/mm


	Outcome measures: Binary outcome for pain relief

Pain relief: 

92%  (50-100% pain relief)

84% (100% pain relief)

Adverse Effects: Reported for complete sample (n=112) neurological deficit (5), sensory deficit (2), motor deficit (3), CSF leak (3), pulmonary embolus (2), posttraumatic autogenic myelopathic myoclonus (5), wound infection (0)

Comments: Number of CA DREZ followed up unclear

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – burning, shock-like, or sharp lightning-like pain, at and distal to the cor injury site in a nondermatomal pattern in anesthetized or partially anesthetized areas


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author: Friedman 1986

Country: USA

Setting: Tertiary Care

Refman ID: 362
	case series  of 54 SCI/56 SCI and spinal tumors

Followup:  100% complete

Reliable/valid outcome measures: NR
Length of study: 6 m to 60 m

	Gender: 85% male (n=47)

Age:  min 27 y- max 72 y

Level of injury: NR

Completeness of injury: NR
Cause of injury: 33% GSW, 67% other causes (blunt trauma)

Time since injury: NR

Duration of pain: > 8 m
Onset of pain:  < 2 m postinjury (90% patients)

< 120 m postinjury (10% patients)

Pain description: burning, aching, throbbing, diffuse
	DREZ:  Radiofrequency

Earliest patients: 60mA, 15 s, spaced several mm apart

Later patients: 75° C, 15 s, 1 mm spacing of lesions


	Outcome Measures:  Categorical outcome for pain relief

Pain relief: include range if reported as n=54

· 26-28/54 good (pain free; no analgesic use; no limitation of activity by pain)

· 3-5/54 fair (nonnarcotic usage for pain)

· 21-23/54 poor (narcotic usage; limitation of activity by pain)

Adverse Effects: CSF leak (9), epidural hematoma (1), weakness (2), transient urinary incontinence (2), new dysesthesias (2)

Patient description and adverse effects data reported for n=56.  Unable to exclude two spinal tumors from sample.

Comments: Possible overlap of subjects with Sampson, 1995

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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author: Nashold, 1981

Country: USA

Setting: Tertiary Care

Refman ID: 799
	case series of 9 SCI/13 SCI (including cauda equina)

Followup:   100% complete

Reliable/valid outcome measures: NR
Length of study:  5 -38 m


	Gender: 78 % male

Age: mean 47 y; (min 17 y - max 74 y)

Level of injury: 33% thoracic; 56% thoraco-lumbar; 11% lumbar

Completeness of injury: 78% complete; 22% incomplete motor
Cause of injury: 11% road traffic accident; 11% GSW; 78% NR 

Time since injury, Duration of pain: NR

Onset of pain: within 12 y

Pain description: burning, sharp, stabbing, tingling, diffuse
	DREZ: Radiofrequency (no other parameters reported)


	Outcome measures: Categorical outcome for pain relief

Pain relief: 4/9 excellent (total pain relief); 3/9 good (50% pain relief); 2/9 poor (no significant pain relief)

Adverse Effects: lost effective hand motor function (1)



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – Pain is characteristically severe, diffuse, and continuous with periods of exacerbation. Described as burning or tingling in nature, and hyperesthesia may be present in the affected region.


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author: Nashold,  1990

Country: USA

Setting: Tertiary Care

Refman ID: 612
	case series of 16 SCI/18 total SCI (nontraumatic included)

Followup:  100% complete

Reliable/valid outcome measures: NR

Length of study: 3.5 years average follow-up (n=18)


	Gender: 56% male

Age: 39.8 y (min 25 y – max 61 y) 

Level of injury:  94% paraplegic, 6% tetraplegic

Completeness of injury: NR
Cause of injury: 31% MVA, 11% falls, 31% GSW, 11% sports, 11% other 

Time since injury: NR

Duration  & Onset of pain: NR

Pain description: burning, electric, sharp, aching, shock, radiating
	DREZ:  Radiofrequency 75° C, 15 s/lesion, 1 mm lesion spacing 

Drainage of spinal cyst
	Outcome measures: Categorical outcome for pain relief

Pain relief:

· 12/16 good – no analgesics, no limitation of activity by pain

· 4/16 fair – no narcotics, no limitation of activity by pain

· 0/16 poor – narcotics required and/or activity limited by pain

Adverse Effects: NR



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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:     Powers, 1988

Country: USA

Setting:NR

Refman ID: 144
	case series of 9 SCI/40  with deafferentation pain

Followup:  100% complete

Reliable/valid outcome measures: NR
Length of study: NR

	Gender: NR

Age: NR

Level of injury:  100% thoracic; 100% paraplegic

Completeness of injury: NR
Cause of injury: NR

Time since injury: NR

Duration & Onset of pain: NR
Pain description: burning, diffuse, deafferentation, indescribable
	DREZ: 

Variety of lasers used (type used per patient not reported) 

CO2 laser: 5 W, 0.5 s pulse exposure, 0.325-0.45 mm diameter beam spot size

Argon laser: 7 W, 1.0 s pulse exposure, 0.15 - 0.20 mm diameter beam spot size

Nd: YAG laser (frequency doubled): 532 nm wavelength
	Outcome Measures: Binary outcome for pain relief

Pain Relief: 5/9 good (>50% pain relief; no narcotic analgesic use); 4/9 failure 

Adverse Effects: Reported for SCI sample only (n=9) ipsilateral lower extremity weakness (1), wound infection/CSF leak (1)



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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:      Rath 1997,  Rath 1996, Richter 1984

Country: Germany

Setting: Tertiary Care

Refman ID: 019
	case series of  23 SCI/68 with deafferentation pain

Followup:  100% complete

Reliable/valid outcome measures: NR

Length of study: 58 m average followup 58 m; range 10-157 m
	Gender: 83% male

Age: 47 y (min 17 y – max 74 y)

Level of injury:  91% thoracic, 19% lumbar; 91% paraplegic

Completeness of injury: complete, incomplete motor, incomplete sensory (% NR)

Cause of injury: NR

Time since injury: NR

Duration  & Onset of pain: NR
Pain description: deafferentation pain, endzone pain, diffuse pain
	DREZ:  Radiofrequency  75°C , 15 s,  1-2 mm spacing of lesions 

5 patients required cyst evacuation/drainage in addition to DREZ

	Outcome measures: Categorical outcome for pain relief
Pain relief: 

· DREZ only: 11/23 good (relief (75%);  2/23 fair (relief = 25% to 75%); 9/23 poor (relief <25%);  1/23 recurrence (8 m post-Rx) after initial 60% relief

· DREZ + cyst evacuation: 1/5 satisfactory pain relief 4/5 unsatisfactory pain relief

Adverse Effects:  temporary gait ataxia, slight paresis of foot, hyperesthesia below lesion, temporary bladder dysfunction, paresthesias, disturbed wound healing (n not reported).  All adverse effects reported for complete sample (n=68).

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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:  Sampson 1995

Country: USA

Setting: Tertiary Care

Refman ID: 430
	case series of 23-29 SCI (6 possible avulsions)/39 SCI and cauda equina and avulsions

Followup:  100% complete

Reliable/valid outcome measures: NR
Length of study: NC

	Gender: NE

Age: NE

Level of injury:  100% thoraco-lumbar

Completeness of injury: complete, incomplete (% NE)

Cause of injury: GSW, blunt trauma, avulsion (% NE)

Time since injury: NR

Duration & Onset of pain: NE
Pain description: burning, electric, cramping
	DREZ:   Radiofrequency

· Prior to 1982: 60mA, 15 s, spaced several mm apart

· Post 1982: 75° C, 15 s, 1 lesion/mm 
	Outcome Measures: Categorical outcome for pain relief

Pain relief: 12-15/29 good (no analgesic use); 7/29 fair (nonnarcotic usage for pain; no interference with ADLs); 4-7/29 poor (all others)

Adverse Effects:  weakness (4 permanent, 1 transient) , CSF leak (2), sexual or bladder dysfunction (3), wound/urinary tract infection (2), parathesias (1), perioperative death (0)

Reported for spinal cord sample - unable to exclude  6 avulsion injuries from sample

Possible overlap of subjects with Friedman, 1986

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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:  Wiegand, 1985

Country: Germany

Setting: Tertiary Care

Refman ID: 178
	case series of 15 TSCI /35 patients with deafferentation pain

Followup:  100% complete

Reliable/valid outcome measures: NR
Length of study:  NC

	Gender:  88% male

Age:  mean 46 y

Level of injury:  see note

Completeness of injury:  see note

Cause of injury: NR

Time since injury: 9 y

Duration & Onset of pain:  see note

Pain description: deafferentation, phantom
	DREZ:   Radiofrequency

· 40-50 mA , 15 s


	Outcome Measures:  8/15 had 100% improvement

Adverse Effects:  none in the TSCI sample

Article published in German.

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


Evidence Table 7.1: Characteristics of Studies for Dorsal Root Entry Zone (DREZ) Interventions (continued)
	


Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:      Young, 1990

Country: USA

Setting: Tertiary Care

Refman ID: 123
	case series of 20 SCI / 78  with deafferentation pain

Followup:  100% complete

Reliable/valid outcome measures: NR

Length of study: NR

	Gender: NR

Age:  NR 

Level of injury: NR

Completeness of injury: NR
Cause of injury: NR

Time since injury: NR

Duration of pain: NR
Onset of pain: NR

Pain description: burning, deafferentation pain
	DREZ:

Group 1: Radiofrequency  0.5 x 2mm stainless steel electrode, 30-40mA, 15-20 s

Group 2: CO2 laser, 5-10 W, 0.1-0.2 s, 0.2 mm spot size

Group 3: Radiofrequency 0.25 x 2mm stainless steel electrode, 70-75°C, 15 s

In all groups lesions were placed “virtually abutting” each other


	Outcome Measures: Binary outcome for pain relief

Satisfactory Pain Relief: (defined as a reduction of 50% or more of pain, cessation of narcotic analgesic usage and improvement in functional capacity) 

Group 1: 3/6 (50%) 

Group 2: 3/6 (50%) 

Group 3: 5/9 (56%) 

Adverse Effects: Reported for SCI patients only (n=20) (group 1, group 2,group 3) 

leg weakness (4,1,2), loss of proprioception (5,1,1), loss of sphincter control (1,0,0), delayed myelopathy (1,0,0), increased leg spasticity (0,1,0)

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


197





198





199





200





201





202





203





204





205









