Evidence Table 6.3: Characteristics of Studies Using Transcutaneous Electrical Nerve Stimulation (TNS) for Treatment of Pain
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:    Davis, 1974, 1975
Country: USA

Setting: Tertiary care

Refman ID: 866, 368


	Design:  case series, 31 patients; 11/31 with Type C pain (see definition)

Followup:  100%

Reliable/valid outcome measures: No

Length of study: 1 w to 1 m
	Gender:  NR

Age: min 23 y, max 68 y

Level of injury:  13% cervical, 35% thoracic, 48% conus/cauda equina

Completeness of injury:  NR
Cause of injury: NR

Time since injury:  NR

Duration of pain:  NR

Onset of pain:  NR

Pain description:  central, neuropathic at level (radicular, central), neuropathic below level
	Intervention: TNS

Dose: solid state battery-operated pulse generators delivering variable electrical spikes to a pair of electrodes
Frequency: as needed

Additional treatments: Almost all patients required analgesics such as pentazocine, carbamazepine and oxycodon for relief.


	Outcome measures: 

· success – 36% (11/31) enough relief to warrant wearing the TNS whenever pain was present and reduction in dosage of analgesics noted

· partial success – 6% (2/31)some relief, but not enough to want to bother taping on the electrodes and keeping device with them 

· failure – 58% (18/31) no relief at all

Relief according to type of pain:

Type A pain (11): 7 successes, 1 partial, 3 failures

Type B pain (9): 2 successes, 1 partial, 6 failures

Type C pain (11): 2 successes, 9 failures

Relief according to injury site:

Cervical (4): 4 failures

Thoracic (11): 5 successes, 6 failures

Conus, cauda equina (16): 6 successes, 2 partial, 8 failures

Adverse Effects: none mentioned

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  Type C pain due to damage to the spinal cord itself, sometimes called central pain and is “referred” from the patients’ anesthetic areas


Evidence Table 6.3: Characteristics of Studies Using Transcutaneous Electrical Nerve Stimulation (TNS) for Treatment of Pain (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Outcome Measures & Findings

	Author:     Doctor, 1996

Country:  USA

Setting: Tertiary care, community

Refman ID: 1455


	Design:  RCT, double blind, placebo controlled. 40 subjects, 50% neurogenic pain, 50% musculoskeletal pain

Followup:  NR

Reliable/valid outcome measures:  yes

Length of study: 1.5 hours
	Gender: 88% male

Age:  mean 46 y 

Level of injury:  50% Cervical, 38% Thoracic, 13% Lumbar

Completeness of injury:  42% complete, 58% incomplete
Cause of injury: NR

Time since injury:  mean 12.4 y 

Duration of pain: mean 9.4 y

Onset of pain:  NR

Pain description:  below level of injury, tingling, radiating, cold, squeezing
	Intervention: TNS, Epix-XL continuous square wave pulse stimulation

Dose: individually tailored for each subject, 100 ppi

Frequency: 30 minutes


	Outcome measures: MPQ, STAI, DDS

Adverse Effects: 

Results:

Pain unpleasantness ratings: 

· Placebo- positive expectation 7.9 (3.5);

                     - neutral expectation  7.8 (3.7)

· Active- positive expectation 8.8 (1.7); 

                  - neutral expectation 4.9 (2.0)

Posttreatment pain intensity means:

· Placebo-positive expectation 9.0 (5.2);

                     -neutral expectation 12.9 (3.2)

· Active-positive expectation 8.7 (3.0);

                  -neutral expectation 7.8 (2.0)

Comments: neurogenic pain subjects generally ended with more pain than musculoskeletal subjects

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  The result of direct damage to the spine, originating from nerve tissue; centrally mediated pain resulting in sensations of pain experienced below the level of injury; pain system not working properly = chronic pain.
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