
 I have some disease on my legs and right hand. This disease is called 

Buerger syndrome whose treatment fee is supported by Government while its 

aspect has been authorized.   

 

 Over 4 years, I could not find the cause of my pain. When I was examined 

by a some MD, he found that your blood pipes had a lot of problems so he ordered 

me to take the MAG( Magnetic Resonance Angiography). As a result, my cause of 

pain had been found by only one excellent MD. 

 

 

 

 Blood pipes on my right leg are stopped, also left's pipe is only one. Both 

legs are typical Buerger disease. Many MDs could not find this disease but simple 

MRA has clarified this fact. This means that one scientific instrument is much 

better than a large number of highly educated MDs.  

 

 

 

Human beings are governed by egoism. 
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Reason why I am in bad Reason why I am in bad 
healthhealth

Reason why I could not make Reason why I could not make 
lectures regularlylectures regularly

HistoryHistory

I felt painful on my leg in 1998.I felt painful on my leg in 1998.
MD checked up my blood MD checked up my blood 
pressure of legs but failed to pressure of legs but failed to 
measure, because of no pulse measure, because of no pulse 
on my back of righton my back of right--foot.foot.
My waist MRI images were My waist MRI images were 
taken and examined, and  then taken and examined, and  then 
MD said that your problem could MD said that your problem could 
be recovered by musclebe recovered by muscle--building. building. 



2

After thatAfter that

Hard physical training never Hard physical training never 
recover my leg situation.recover my leg situation.
Hard physical training made my Hard physical training made my 
legs more worse.legs more worse.
In 2002 Autumn, the roots of my In 2002 Autumn, the roots of my 
legleg’’s nails became dark, and s nails became dark, and 
also my leg situation became also my leg situation became 
serious situation.serious situation.

Medical Diagnosis in Major Medical Diagnosis in Major 
Medical Schools in TokyoMedical Schools in Tokyo

MD said no problem on your MD said no problem on your 
legs in medical school of T university.legs in medical school of T university.

MD said there was a big MD said there was a big 
problem on your right leg in medical problem on your right leg in medical 
school of N university.school of N university.

Magnetic Resonance    Magnetic Resonance    
Angiography. Measured in 9Angiography. Measured in 9thth

June 2003.June 2003.
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Results of AngiographyResults of Angiography

NormalNormal My Angiographies

Buerger Disease : ThromboAngiitis Obliterans

Buerger Disease : TAO

閉塞性血栓血管炎（ビュルガー病）閉塞性血栓血管炎（ビュルガー病）
へいそくへいそくせいせいけっせんけっせんけっけっかんえんかんえん
四肢の主幹動脈に多くみられる慢性動脈閉四肢の主幹動脈に多くみられる慢性動脈閉
塞性疾患をいいます。塞性疾患をいいます。
２０～４０歳代の男性で喫煙者に多くみら２０～４０歳代の男性で喫煙者に多くみら
れ、とくに、下腹部、足底部に多発します。れ、とくに、下腹部、足底部に多発します。
症状としては、末梢部の血行障害、間欠性症状としては、末梢部の血行障害、間欠性
跛行、手指や足指の先端部に起きる疼痛な跛行、手指や足指の先端部に起きる疼痛な
どがあり、欠々に再発を繰り返します。どがあり、欠々に再発を繰り返します。
進行すると皮膚潰瘍や壊死が起こります。進行すると皮膚潰瘍や壊死が起こります。
治療方法としては、側副血行路の拡大や交治療方法としては、側副血行路の拡大や交
感神経節の切除などがあります。感神経節の切除などがあります。
悪化を防ぐためにも禁煙はたいせつな要素悪化を防ぐためにも禁煙はたいせつな要素
です。です。
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ビュルガー病ビュルガー病

腰部交感神経節ブロック腰部交感神経節ブロック

硬膜外神経ブロック硬膜外神経ブロック

電気刺激助痛装置電気刺激助痛装置

腰部交感神経節ブロック腰部交感神経節ブロック

腰椎椎体の外側に交感神経が走っています。腰部腰椎椎体の外側に交感神経が走っています。腰部

交感神経節ブロックは、慢性動脈閉塞症で下肢の交感神経節ブロックは、慢性動脈閉塞症で下肢の
血流が悪く潰瘍ができ、また痛みが強いときなどに血流が悪く潰瘍ができ、また痛みが強いときなどに
行います。行います。XX線透視下に、背中からブロック針を刺入線透視下に、背中からブロック針を刺入

し、アルコールを注入して腰部交感神経節を破壊しし、アルコールを注入して腰部交感神経節を破壊し
ます。交感神経が遮断されると血管が拡張し血流ます。交感神経が遮断されると血管が拡張し血流
が増え、皮膚温が上昇し、痛みが軽減し、潰瘍がが増え、皮膚温が上昇し、痛みが軽減し、潰瘍が
徐々に治ってきます。徐々に治ってきます。高周波熱凝固法高周波熱凝固法を用いると、を用いると、
より安全に行うことが出来ます。ただし効果の持続より安全に行うことが出来ます。ただし効果の持続
はアルコールの方が長いようです。はアルコールの方が長いようです。
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腰部交感神経節ブロック腰部交感神経節ブロック

高周波熱凝固法高周波熱凝固法
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硬膜外神経ブロック硬膜外神経ブロック

硬膜外神経ブロック手技１硬膜外神経ブロック手技１



4

硬膜外神経ブロック手技硬膜外神経ブロック手技22
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Ann Rheum Dis 2002;61:1114

Buerger’s disease (BD) is characterised by segmental

inflammation of medium and small size arteries, affects

mainly young adult men, and is more prevalent in the

southeast Mediterranean and the Far East. Its pathogenesis

remains unclear, but cigarette smoking is strongly implicated.

Autoimmune diseases, hypercoagulable states, diabetes, and

emboli need exclusion before a diagnosis is made. The tibial

and leg digital arteries are usually affected, and arteriography

shows typically “corkscrew” peripheral obstructions. The best

treatment is stopping smoking. Prostacyclin infusion is

currently the most effective treatment for pain control and

healing of ischaemic lesions.1 In selected cases, regional

guanethidine block may have good results.2 Sympathectomy

does not always provide longstanding benefit,3 and arterial

bypass is difficult due to poor run-off in the diseased

arteries.3 4 Limited amputations are often necessary to remove

necrotic tissue.

New methods are being tested for pain relief and ulcer

healing, including pedicled omental transfer5 and induction of

angiogenesis using vascular endothelial growth factor gene

transfer.6 Spinal cord stimulators (SCS) are used extensively in

refractory peripheral atherosclerotic disease. Experience in BD

is limited but suggests that SCS have favourable effects on

pain and healing of digital ulcers, comparable with those

noted in other arteriopathies.4

CASE REPORTS
We present our experience of the use of SCS in three patients

with BD. They were all male, middle aged smokers, who had

presented with painful ischaemic ulcers of the legs at least six

years earlier, had typical angiographic appearances of BD, no

evidence of other relevant diseases and had been (and still

are) unable to stop smoking. Over that period, they had all

required repeated admission to hospital and had unsuccess-

fully tried various treatments to relieve pain and promote

healing of their ischaemic ulcers, including analgesics, vasodi-

lators, antiplatelet agents, epidural analgesia, prostacyclin,

and local guanethidine infusions. One patient had needed

amputation of gangrenous toes and another a below-knee

amputation after these treatments failed. SCS were used in all

three patients to manage intractable pain, poor wound

healing, and recurrence of ischaemic lesions occurring

postoperatively. Within four months of treatment with SCS,

the pain resolved completely and the wounds healed in all

three patients and they were able to return to work. One of

them requires oral analgesia after prolonged periods of stand-

ing, but none of them has required further admission to hos-

pital.

DISCUSSION
SCS may modulate painful stimuli through several mecha-

nisms. According to the gate control theory of pain,

stimulation of large diameter, type A fibres at the posterior

horns of the spinal cord by low amplitude electric current

inhibits simultaneous transmission of painful stimuli through

the same spinal cord segment. Similarly, inhibition of sympa-

thetic vasoconstriction improves the peripheral microcircula-

tion. Nitric oxide and γ-aminobutyric acid systems in the spi-

nal cord may be important intermediaries in SCS-induced

pain relief.7 8 In arterial insufficiency, SCS have been shown to

decrease rest pain (Fontaine class III), improve claudication

distance, raise skin temperature, and increase transcutaneous

oxygen tension in the forefoot, with values of >10 mmHg

before treatment being associated with significantly better

outcome.9 10

SCS may be a useful therapeutic option in BD, particularly
for pain control and wound healing and may delay the need
for amputation in selected patients who have exhausted all
other therapeutic options. Return to work and reduced need
for repeated hospital admissions may balance the overall
expense of the procedure. Further studies are required to
determine the exact indications for the use of SCS in BD, while
stopping smoking should continue to be emphasised as the
most important treatment.

. . . . . . . . . . . . . . . . . . . . .
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What is the STEER Service? 
 
The STEER service is a rapid on-
demand reviewing service, which:  
 
• informs decisions by providing 

evidence-based answers to 
focused questions 

• produces the reviews within a 
short period of time, usually 8-10 
weeks 

• is provided for policy makers by 
the Wessex Institute for Health 
Research and Development 
together with Bazian Ltd, an 
independent company that 
specialises in evidence-based 
medicine 
 

 

 
 
What is a STEER? 
 
STEER stands for Succinct and 
Timely Evaluated Evidence 
Review. A STEER is: 
 
• a short, pragmatic review of major 

sources of published literature to 
answer focused questions  

• designed to further decisions by 
quickly surveying and reporting on 
a large number of sources of 
evidence  

• descriptive in nature, rarely 
employing meta-analysis  

• conducted by reviewers using 
validated search strategies, data 
extraction, and peer review  

  
 
 
 
 
 

 
How is a STEER produced 
and quality-controlled? 
 
• A structured STEER question is 

developed through liaison with the 
commissioner and with experts in 
the field. 

• A systematic search of the 
published literature is performed 
by an experienced information 
scientist, using validated search 
strategies (available on request 
for each review). 

• An initial check of study abstracts 
is performed to exclude irrelevant 
studies. Identified papers are then 
obtained. 

• An initial appraisal of each paper 
is then performed by two 
experienced appraisers, using 
standard, validated critical 
appraisal techniques. Irrelevant or 
poor quality studies are excluded 
at this stage.  

• Selected papers are sent to a 
reviewer to produce a draft 
STEER report. Reviewers are 
supported throughout the 
reviewing process by an 
experienced in-house team, 
advising on methods and 
providing guidance as needed. 

• The draft report is independently 
and anonymously peer-reviewed 
by other members of the network 
of reviewers.  

• The manuscript is then checked 
and edited by experienced in-
house  editors (from the Wessex 
Institute and Bazian Ltd) familiar 
with review methods. 

• The final proof is re-checked by 
the reviewer before 
dissemination. 
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How can I request a STEER? 

 
The STEER service originated to 
support the decisions of health 
service commissioners and policy 
makers in the South East Region of 
the NHS.  
 
A limited number of STEER reports 
are available to NHS staff based in 
the South East Region. Because of 
this limitation on the number of 
reports, topics should have been 
prioritised through discussion with 
Health Authorities or the Regional 
Office before a request is made.  
 
If you are not based in the South 
East Region of the NHS then please 
contact the Wessex Institute for 
details on how to purchase STEER 
reports (individually or in batches). 
 
Before requesting a STEER report 
please: 
 
• Check the STEER website 

www.signpoststeer.org. The site 
features a system called 
‘SIGNPOST’, which will help you 
to find any existing reviews on 
your topic. The site also provides 
an index and the full text of 
previous STEERs. You may find 
that your question has already 
been answered. 

 
• Contact the Wessex Institute or 

Bazian Ltd. to submit a request. 
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to be join the STEER College of 
Reviewers. The service provides an 
ideal opportunity for practitioners in 
all branches of healthcare to increase 
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Some previous reviewing experience 
is preferred, although we will provide 
assistance, coaching and feedback 
throughout the process.  
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Spinal chord stimulation for  
chronic pain 

 
 
 
 
 
 
 
  
 

 
 
 
 
 

Summary 
 

 
Chronic back pain and non-ischaemic leg pain: We found insufficient
evidence that spinal cord stimulation improves functional disability, work
status, or healthcare and medication use compared with other treatments or
placebo in people with failed back surgery syndrome, other chronic back pain,
or chronic non-ischaemic leg pain.  
Ischaemic limb pain: Two RCTs have found no evidence that adding spinal
cord stimulation to conventional analgesia improves limb survival or pain
compared with analgesia alone, although the trials may have been
underpowered to detect a clinically important difference. We found no
evidence of effects on quality of life, functional status or healthcare use. 
Intractable angina: We found weak evidence from a single RCT that spinal
cord stimulation may reduce intensity and frequency of anginal symptoms and
medication use in people with intractable angina pectoris. The study found that
quality of life was improved, although it is unclear whether the tools assessing
quality of life were valid. Further controlled trials with greater power and
validated outcome measures are needed.  
 

 
 

Question 
 
1. What are the effects of spinal cord stimulation in

people with chronic low back and leg pain and
failed back surgery syndrome? 

2. What are the effects of spinal cord stimulation in
people with intractable ischaemic limb pain? 

3. What are the effects of spinal cord stimulation in 
people with intractable angina pectoris? 



  

Background 
Spinal cord stimulation has been 
used since the 1980s to treat 
patients with intractable pain 
syndromes including the failed back 
surgery syndrome (chronic low back 
pain which has failed to respond to 
surgical treatment), and ischaemic 
cardiac and limb pain. The 
technique is believed to inhibit 
chronic pain by stimulating large 
diameter afferent nerve fibres in the 
spinal cord. According to the pain 
gate theory proposed by Melzack 
and Wall in 1965, ascending 
impulses in these fibres may inhibit 
the conduction of pain signals to the 
brain.  
 
The implantation procedure involves 
placing electrodes in the epidural 
space, along with an implantable 
controller that allows alteration of 
parameters such as pulse width, 
duration and intensity of stimulation. 
Repetitive electrical impulses are 
then delivered to the spinal cord. 
 
 
Search Methods 
Primary sources: Medline 1966 to 
date; Embase 1980 to date; 
Cochrane 2001 issue 1; NHS Centre 
for Research and Dissemination; 
Database of Abstracts of Reviews of 
Effectiveness; NHS Health 
Technology Assessment Database; 
NHS  Economic Evaluation 
database; TRIPS database; Monash 
University database. Search date: 
June 2001. 
 
Evidence found 
Chronic back pain and non-
ischaemic limb pain: We found 
one systematic review1 and two 
subsequent case series2,3  

examining effects of spinal cord 
stimulation in people with chronic 
pain syndromes, most commonly the 
failed back surgery syndrome. The 
systematic review found no 
controlled trials, but identified 39 
case series from a combination of 
Medline and hand searches and 
from a spinal cord stimulation 
manufacturers’ archives. Failed back 
surgery syndrome was not precisely 
defined in the articles reviewed, but 
appeared to refer to chronic back or 
leg pain that has not responded to 
surgical intervention. 
 
Ischaemic limb pain: We found 
one narrative review article, which 
was excluded because of poor 
methods (see below).4  We found 
two RCTs.5,6 The first compared 
spinal cord stimulation plus 
analgesia versus conventional 
analgesia alone in 51 people with 
atherosclerotic (n=41) or diabetic 
(n=10) lower limb ischaemia of more 
than two weeks duration, which was 
associated with rest pain or 
ulceration, or had failed to respond 
to bypass surgery.5 Main outcomes 
were limb amputation rates and pain 
relief at 18 months. The second 
RCT compared spinal cord 
stimulation plus ‘best medical 
treatment’ versus  best medical 
treatment alone in 120 people with 
rest pain of more than two weeks 
duration, ankle systolic pressure 
<50mmHg, absent ankle pulses or 
ulceration.6 Main outcomes were 
limb survival, pain and analgesic use 
over a period of two years.  
 
Intractable angina: No systematic 
reviews were identified.  We found 
one small RCT7   and four poor 
quality case series.8-11 The RCT 
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compared the effect of spinal cord 
stimulation with an inactive 
implanted stimulator on exercise 
capacity, quality of life and 
ischaemia in 25 people with angina 
pectoris after six weeks treatment. 
   
Quality of Evidence Found 
Chronic back pain and non-
ischaemic leg pain: The systematic 
review examined studies concerning 
patients with failed back surgery 
syndrome who underwent spinal 
cord stimulation for pain relief.1 The 
quality of the review was excellent, 
although the studies that it found 
were of poor quality. Search 
methods of the review were clearly 
reported, and studies were 
independently appraised by two 
investigators. The synthesis 
reported outcomes, methodology, 
patient demographic characteristics 
and follow up and also highlighted 
heterogeneity among included 
studies. Methodological problems 
with included studies were identified, 
and results tabulated. Dropout rates 
in included studies were not stated. 
Given the poor quality and 
heterogeneity of study design, it may 
not have been appropriate to 
attempt to combine study results. 
Combined results appear to have 
been calculated from mean 
percentages rather than individual 
patient data, which may skew the 
final results. The main combined 
outcome measure (proportion of 
patients with ≥ 50% pain relief) may 
not be validated outcome tool for 
this condition. 
 
The case series design of the 
included and subsequent studies is 
intrinsically weak, because it lacks a 
control group, and is prone to 

selection bias. It is an even weaker 
design for evaluating spinal cord 
stimulation for chronic back and leg 
pain because endpoints, such as 
degree of pain relief, may be difficult 
to evaluate and because the 
untreated prognosis is variable.  
Dropout rates were high in some 
cases, and people who dropped out 
were not always accounted for in the 
analyses. Inclusion and selection 
criteria were not generally stated, 
and sample populations were 
heterogeneous for underlying 
diagnosis. The clinical importance of 
significant results is open to dispute. 
 
Ischaemic limb pain: The narrative 
review did not state its search or 
appraisal methods, and was 
therefore excluded in favour of 
evidence from RCTs.4 The trials 
were of generally good quality.5,6 
Both randomised treatment 
allocation. Treatment groups were 
balanced for potential confounders, 
and analysis was by intention to 
treat. Neither trial was blinded, 
although blinding is difficult when 
comparing invasive versus non-
invasive strategies. The first trial 
only just achieved its recruitment 
target, and may not have had 
adequate power to detect a clinically 
important difference in outcome 
between groups.5 It was not clear 
whether the outcome assessment 
for pain, a visual analogue scale, 
had been previously validated. The 
second trial had higher power and 
used standard instruments such as 
the McGill Pain Questionnaire and 
EuroQol to assess subjective 
outcomes.6 

 

Intractable angina: The RCT was 
of fair quality.7 It was unblinded but 
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randomised appropriately with 
analysis by intention to treat. There 
were no dropouts. Treatment groups 
were balanced for most relevant 
variables. However, there was no 
power calculation and the sample 
size was small. The reliability and 
validity of the outcome measures 
were also not reported.   
The results from the case series 
should be viewed with caution as 
they lack controls or comparators, 
randomisation and blinding and 
generally have small sample sizes.8-

11 There also tends to be a large 
dropout rate, with dropout 
unaccounted for in the analyses.   
 
Study Results 
Chronic back pain and non-
ischaemic leg pain: The review 
found that there was disparity in 
outcome measurements, 
heterogeneity of patient populations 
and poor data presentation in the 
included case series.1 Efficacy of 
spinal cord stimulation could not be 
compared with other pain 
treatments, placebo or no treatment 
because of the lack of good quality 
RCTs. The review concluded that 
there is insufficient evidence relating 
to the efficacy of spinal cord 
stimulation on patient work status, 
functional disability and healthcare 
and medication use. Complications 
are stated as ‘surprisingly frequent,’ 
occurring in 20-75% of patients 
across studies (mean frequency 
42%), but were generally considered 
minor. The review combined data 
from case series, and found that 
≥50% pain relief was acheived in 
59% of patients, although this 
average is unlikely to be reliable 
because methods of pain 

measurement varied, and study 
populations were heterogeneous. 
The two more recent case series 
found that spinal cord stimulation 
was associated with statistically 
significant pain relief, functional 
improvement and reduced narcotic 
use in failed back surgery syndrome 
compared with baseline 
assessment.2,3 However the quality 
of these studies is poor and the 
clinical importance of these effects is 
not clear.  
 
Ischaemic limb pain: Neither trial 
found any significant improvement in 
limb survival with spinal cord 
stimulation plus analgesia compared 
with analgesia alone, although 
power may have been inadequate to 
demonstrate clinically important 
effects.5,6 Both trials found that 
spinal cord stimulation reduced pain 
from baseline, although effects 
compared with conventional 
treatment were conflicting. The 
higher quality study found that pain 
was significantly reduced from 
baseline in both trial arms, although 
it found no significant difference 
between treatments.6 The smaller 
study found that pain assessed 
using a coarse visual analogue 
scale (rated from 1 – 5) was 
significantly reduced from baseline 
throughout the trial only in the spinal 
cord stimulation arm. The trial did 
not compare pain relief between 
treatments. 
 

Intractable angina: The RCT found 
that, compared with control, spinal 
cord stimulation significantly 
increased exercise duration and 
time to angina on exercise testing 
(median exercise duration after 6 
weeks 533s with stimulation v 447s 
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with control; median time to angina 
319s v 246s); and decreased 
frequency of anginal attacks 
(median after six weeks 2.4 per day 
v 3.2 per day with control), 
sublingual nitrate consumption 
(median after 6 weeks 1.6 tablets 
per day v 2.6 with control), and 
quality of life on a linear analogue 
scale.7 It is not clear whether the 
subjective scales used had been 
previously validated, so the clinical 
importance of the quality of life 
results is not certain.  
The case series found that spinal 
cord stimulation decreased pain 
from baseline in patients with 
chronic angina.8-11  
 
Conclusions 
Chronic back pain and non-
ischaemic leg pain: One high 
quality systematic review has found 
insufficient evidence on the effects 
of spinal cord stimulation for failed 
back surgery syndrome. We found 
insufficient evidence on the effects 
in people with other chronic back 
pain or non-ischaemic leg pain. 
Treatment awaits evaluation in 
controlled trials with well-defined 
inclusion and exclusion criteria, to 
assess efficacy and adverse effects 
in clinically applicable patient 
populations. 
 
Ischaemic leg pain: We found two 
RCTs, which suggested that spinal 
cord stimulation plus conventional 
analgesia significantly improve pain 
compared with baseline assessment 
in people with chronic lower limb 
ischaemia unsuitable for or 
unresponsive to bypass surgery. 
However, the studies found no 
evidence that adding spinal cord 
stimulation to conventional 

analgesia improved pain or limb 
survival compared with analgesia 
alone over a period of 18-24 
months.  Functional effects remain 
unclear. 
  
Intractable angina: We found weak 
evidence from one small RCT that 
spinal cord stimulation may be 
effective for reducing intensity and 
frequency of anginal symptoms. 
Further trials are needed to confirm 
or refute this finding. Functional 
effects remain unclear. 
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