Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:  Bohlman, 1994

Country: USA

Setting: Tertiary care

Refman ID: 469
	Design:  case series of 45 patients

Followup:  44/45

Reliable/valid outcome measures:  NR

Length of study:  mean 50 m


	Gender: 64% male
Age:  mean 43 y, min 16 y – max 72 y
Level of injury:  thoracic 13%, lumbar 18%, thoro-lumbar 69%

Completeness of injury:  NR

Cause of injury:  NR

Time since injury:  mean 4.5 y, min 3 m – 21 y

Duration of pain: NR

Onset of pain:  NR

Pain description:  chronic pain that altered activities of daily living
	Anterior decompression: costotransversectomy in 4 subjects, transthoracic in 7, and retroperitoneal in 33.


	Outcome measures: neurologic examination and grading

Pain relief:

Neurologic exam: 21/25 improved

Interview, patient assessment: 

· 30/44 stated complete relief

· 11/44 stated partial relief

· 3/44 reported no change

Adverse Effects: Acute complications occurred in two patients. 1 patient died of pulmonary embolus postoperatively, 1 patient developed a partial bowel obstruction that resolved with nonsurgical supportive measures. Late complications developed in 6 patients: kyphosis (3), refracture of spine at another level (3). No loss of neurologic function from anterior thoraco lumbar decompression.

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – chronic pain that altered activities of daily living


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:        Falci, 1999

Country:  USA
Setting:  NR

Refman ID:  009
	Design:  retrospective case series of 59 subjects, 31 with TSCI/CNP

Followup:  24/31 completed the questionnaire

Reliable/valid outcome measures: NR

Length of study:  1 y


	Gender: % male NE

Age:   NE 
Level of injury:  NR

Completeness of injury:  NE

Cause of injury:  NR

Time since injury:  NE

Duration of pain:  NR

Onset of pain:  NR

Pain description: deafferentation pain, hypersensitivity, neurogenic
	Spinal cord untethering or cyst shunting


	Outcome measures: subjective patient assessment of pain

Pain relief: 13/24 respondents reported substantial improvement in neurogenic pain

Adverse Effects:  wound infection (1),CSF leak (3), pseudomeningocele (2), cyst recurrence (1)



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


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:  Jefferson, 1983

Country:  United Kingdom

Setting: Tertiary care

Refman ID:  8010
	Design: case series 20/21 

Followup:   NR

Reliable/valid outcome measures: NR
Length of study: mean 4 to 6 y


	Gender: 90% male

Age:   mean 37 y
Level of injury:  paraplegic

Completeness of injury:

Cause of injury:  NR

Time since injury:  mean 8.9 y

Duration of pain:  mean 3.1 y

Onset of pain:  mean 5.8 y
Pain description: electric, hyperesthesia, shooting, diffuse, electric shock, intractable
	Cordectomy – excision of a section of the spinal cord for the control of pain.


	Outcome measures: % relief
Pain relief: 

· patients with knee pain pattern (6/20)  30% 

· patient with thigh pain pattern (3/20) 15%

· patient with leg pain pattern (6/20) 30%

· patient with injury T10 or higher (4/20) 20%

Adverse Effects:  loculation of subcutaneous CSF (1); further surgery for CSF leak (3)



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


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:     Livshits, 1990

Country:  Russia

Setting:  Tertiary care center

Refman ID:  622
	Design: prospective case series of 28 TSCI patients or 41 subjects with CNP

Followup:   complete

Reliable/valid outcome measures: NR

Length of study:  followed 1 day, 3 m, and up to 14 y


	Gender:  70% male

Age:   min 23 y, max 73 y
Level of injury:   cervical

Completeness of injury: NR

Cause of injury:  NR

Time since injury:  NR

Duration of pain:  NR

Onset of pain:  NR

Pain description:  NR
	65 surgical interventions were carried out on the 41 subjects –including uni- and bilateral chordotomy, commissurotomy, posterior longitudinal myelotomy, coagulation of posterior root entry zones, percutaneous chordotomy, percutaneous rhizotomy

all subjects were on medications (narcotics) that were not providing adequate relief 


	Outcome measures:  subjective patient assessment of pain
Pain relief: 83% reported relief in the immediate postoperative period and 75% in long term period

Adverse Effects:  NR

Article published in Russian.

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


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)
	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:  Schaller, 1999

Country: Switzerland

Setting: Tertiary care

Refman ID: 012


	Design: retrospective case series of  12 subjects with TSCI and syringomyelia

Followup:  complete

Reliable/valid outcome measures:  NC 

Length of study:  NC


	Gender:  8/12 male

Age: mean 43 y (( 11 y)

Level of injury:  lumbar 1/12, thoracic   9/12, cervical 2/12 

Completeness of injury: 10/12 complete, 2/12 incomplete

Cause of injury: NR

Time since injury:  mean 6.8 y

Duration of pain: NR

Onset of pain:  NR

Duration of followup: mean 44 m (( 25 m)

Pain description:  central pain, dysesthesia
	Goal of surgical treatment was to prevent further deterioration.

Evaluation of various surgical treatments – laminectomy with arachnoid lysis and dural grafting (LLG) performed in 2 of 12 patients and syringoperitoneal shunting (SPS) performed in 10 of 12 patients


	Outcome measures: Klekamp and Samii scoring system – 0 – 2: disabled or incapacitated function, 3 – 5: satisfactory, normal function level

Pain relief: improved by 1.2 points after SPS and by 2.0 points after LLG, with a slightly better outcome in LLG

Adverse Effects:  NR

Comments: 

· age, duration of clinical history, or spinal level did not influence outcome

· pain improved in 9 of 12 patients, sensory deficits decreased in 3 of 12 patients, and motor weakness decreased in 1 of 12 patients

· shunt placement may increase arachnoid scarring and lead to a higher rate of failure

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN – central or function-limiting dysesthetic pain syndromes


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)

	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Results

	Author:  Transfeldt, 1990

Country: USA

Setting: Tertiary care

Refman ID: 730


	Design: retrospective case series of 49 subjects

Followup:  complete

Reliable/valid outcome measures:  NC, MPQ

Length of study:  NC, mean 5.7 y, min 1 y – max 19 y


	Gender:  59% male
Age:   mean 35 y, min 15 – max 61

Level of injury:  L1 39%, T12 22%, L4 8%, other 31%

Completeness of injury: 12% complete, 88% incomplete.  Frankel grade A 12%, B 10%, C 20%, D 57%

Cause of injury:  MVA 47%, falls 27%, motorcycle 16%, other 10%

Time since injury:  mean 6.8 y

Duration of pain: NR

Onset of pain:  NR

Pain description:  central pain, dysaesthesia
	followup after Anterior Spinal Decompression 


	Outcome measures: evaluation of pain, neurologic function, spasticity, and correction of kyphotic deformity

Pain relief: 36 patients reported a spinal cord-type pain preoperatively. 83% showed an improvement after surgery, 14% had no change.  36% reported pain had completely resolved, 22% experienced improvement in pain severity and increased pain-free intervals, 22% experienced improvement in severity of pain but no change in pain-free intervals, 11% had continued pain. 1 patient noted that pain was worse postoperatively.

Neurologic function was improved postoperatively in 22 patients and remained unchanged in 27 patients.

Adverse Effects:  3 dural tears, 5 blood loss > 5 liters, UTI in 4 patients, 4 prolonged ileus, 6 pulmonary complications, 2 pseudarthrosis and 2 wound infections

Major benefit appears to be significant improvement in pain patterns.



	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN –  central or function-limiting dysesthetic pain syndromes


Evidence Table 7.2: Characteristics of Studies Evaluating Other Spinal Surgical Procedures (continued)

	Author
	Study Design/Quality
	Patient Description
	Intervention
	Findings & Comments

	Author:  Virozub, 1990

Country: Russia

Setting: tertiary care

Refman ID: 359


	Design: case series of 24 patients

Followup:  complete

Reliable/valid outcome measures: NR

Length of study: 12 m maximum


	Gender:  83% male

Age:  min 31 y, max 50 y

Level of injury: NR

Completeness of injury: 100% complete

Cause of injury:  16 work, 8 unclear

Time since injury:  min 1 m, max 12 y

Duration of pain: NR

Onset of pain:  NR

Pain description:  spasm, dull, spontaneous
	Operative interventions on the pain-conducting tracts of the spinal cord

Inferior commissurotomy performed on 13 subjects

Bilateral chordotomy conducted in 7 patients with intensive central pain syndrome

Coagulation of the entry of the posterior roots of the spinal cord carried out in 4 patients


	Outcome measures: subjective patient assessment of pain

Pain relief: proved effective in cases in which the spinal cord was injured below the level of the 12th thoracic segment

Adverse Effects: NR

Article published in Russian.

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


Supplemental Evidence Table 7.2: Case Reports of Other Spinal Surgical Technologies
	Author
	Patient Description
	Intervention
	Outcome Measures & Comments

	Author:  Durward, 1982

Country: Canada
Setting:  Tertiary care
Refman ID: 198
	Design: case series 6/10 subjects, 3 syringomyelia, 3 neurogenic leg pain following SCI
Level of injury:  Cervical (1), Thoracic (5)

Completeness of injury: Complete (5), Incomplete (1)

Cause of injury:  MVA (2), Unspecified (4)

Time since injury:  mean 13 y, min 6 –  max 23 y

Duration of pain:  mean 5.3 y, min 1 y – max 10 y

Onset of pain:  mean 8 y, min 1 y – max 15 y

Length of followup:  

Pain description: numbness, hypepathetic
	Intervention: Selective spinal cordectomy
Cordectomy specimen available for pathological examination. Specimens were removed from or near the site of the spinal cord trauma and showed extensive gliosis, leptomeningeal fibrosis, and schawannosis.


	Outcome measures: 

Pain relief: 3 syringomyelia cases improved, 3 neurogenic leg pain remained unchanged

Adverse Effects:  NR

Comments:  Failure to relieve pain in the lower limb neurogenic pain patients supports the hypothesis that the source of pain is located in more rostral sensory centers

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


Supplemental Evidence Table 7.2: Case Reports of Other Spinal Surgical Technologies (continued)
	Author
	Patient Description
	Intervention
	Outcome Measures & Comments

	Author:           Loeser, 1968

Country:  USA

Refman ID: 893
	51 year old male

Level of injury: L1 sensory and motor level.

Completeness of injury:  Complete paraplegia (rear-end MVA) Decompressive laminectomy post-accident did not reverse neurological deficit

Previous history:  ankylosing spondylitis

Time since injury: 18 m

Duration of pain: 16 m

Onset of pain: 2 m postinjury

Length of followup: NR

Pain description: Rectal pains, radiating into buttocks and thighs. “Burning” occurring spontaneously, or triggered by thigh or right chest wall stimulation.  Augmented by emotional factors.  No effect from analgesics, anticonvulsants, and tranquilizers.  Minor improvement with intensive psychotherapy.  Symptoms intensified with spinal anesthesia.
	Cordectomy with excision of distal spinal cord

T9-L2 laminectomy

Electrophysiologic monitoring from T10-L1

Cord transected at T 10-T11 vertebral interspace


	· Pain still present, but no longer triggered by cutaneous stimulation

· Patient felt operation to be a failure

· Subsequent “improvement” of status post physiotherapy

· Electrophysiologic observations noted similarities to those observed in chronically deafferented cat spinal cord

· No adverse effects noted.



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


Supplemental Evidence Table 7.2: Case Reports of Other Spinal Surgical Technologies (continued)
	Author
	Patient Description
	Intervention
	Outcome Measures & Comments

	Author:     Pagni, 1995

Country:  Italy

Refman ID: 425
	43 year old male

Level of injury: “low thoraco-lumbar”

Completeness of injury:  “Seemingly complete cord syndrome”

Time since injury:  2 – 3 y (unclear)

Duration of pain:  1 – 2 y (unclear)

Onset of pain:  Next calendar year (reported by date)

Length of followup: 10 y

Pain description:  Lower extremities - “Paroxysmal shooting pains lasting a few seconds many times an hour,” aggravated by muscle spasm.  Feet and perineum - Moderate burning
	Cordomyelotomy

T10-L1 laminectomy, excision of posterior half of spinal cord T11 to L5-S1, bilateral transection of anterior quadrants and dorsal columns of the cord at T11
	· Shooting pains and muscular spasms eliminated, reduction of burning sensations

· Reflex voiding preserved

· Able to sit comfortably

· Authors report the failure of this technique on a 71 year old male affected by severe spastic flexor paraplegia secondary to a myelopathy of unknown etiology

· Pain control maintained 

	AUTHOR’S DEFINITION OF NEUROPATHIC PAIN 
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