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Abstract EDITORS’ PREFACE: The management of chronic low back pain (CLBP) has proven to be very
challenging in North America, as evidenced by its mounting socioeconomic burden. Choosing
amongst available nonsurgical therapies can be overwhelming for many stakeholders, including pa-
tients, health providers, policy makers, and third-party payers. Although all parties share a common
goal and wish to use limited health-care resources to support interventions most likely to result in
clinically meaningful improvements, there is often uncertainty about the most appropriate interven-
tion for a particular patient. To help understand and evaluate the various commonly used nonsurgi-
cal approaches to CLBP, the North American Spine Society has sponsored this special focus issue
of The Spine Journal, titled Evidence-informed management of chronic low back pain without
surgery. Articles in this special focus issue were contributed by leading spine practitioners and
researchers, who were invited to summarize the best available evidence for a particular intervention
and encouraged to make this information accessible to nonexperts. Each of the articles contains five
sections (description, theory, evidence of efficacy, harms, and summary) with common subheadings
to facilitate comparison across the 24 different interventions profiled in this special focus issue,
blending narrative and systematic review methodology as deemed appropriate by the authors. It
is hoped that articles in this special focus issue will be informative and aid in decision making
for the many stakeholders evaluating nonsurgical interventions for CLBP. � 2008 Elsevier Inc.
All rights reserved.
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Description

Terminology

The term massage, in this review, is defined as soft-tis-
sue manipulation using the hands or a mechanical device.
At its most basic, massage is a simple way of easing pain,
while at the same time aiding relaxation and promoting
a feeling of well-being and a sense of receiving good care.
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History

Massage may be the earliest and most primitive tool to
treat pain [1]. The most ancient references to the use of
massage come from Babylonia (around 900 BC), China
(around 2700 BC), India (around 1500–120 BC), Greece
(Hippocrates 460–377 BC, Asclepiades, Galen), and
Rome (Plato 427–347 BC and Socrates 470–399 BC)
[2,3].

Frequency of use

Massage appears to be gaining popularity in recent years
as increasing numbers of people with chronic low back pain
(CLBP) are seeking alternative care.

mailto:afurlan@iwh.on.ca
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Subtypes

Common types of massage therapy are acupressure
(Shiatsu), Rolfing, Swedish massage (SM), reflexology,
myofascial release, and craniosacral therapy.

General description

Massage for CLBP can be applied either to the lumbar
region or to the whole body, depending on patient presenta-
tion and the desired therapeutic effect. Massage uses a com-
bination of techniques including Cyriax, effleurage,
petrissage, friction, kneading, or hacking. Depending on
the practitioner or setting, massage may constitute the
primary intervention, or may be considered an adjunct to
prepare the patient for exercise or other interventions.
However, there are practitioners (eg, massage therapists)
who use massage as the primary intervention. In 2001,
World Health Organization defined acupressure as the ap-
plication of gentle but firm finger pressure over meridians
and acupuncture points at selected sites [4]. This approach
has also been termed acupuncture massage and differs from
needle acupuncture, which is reviewed elsewhere in this
special focus issue [4].

Practitioner, setting, and availability

Massage therapy may be delivered by licensed massage
therapists, physical therapists, or chiropractors, all of whom
receive extensive practical training in the application of
manual therapies. This intervention is widely available
throughout the United States.

Reimbursement

Current procedural terminology (CPT) codes for massage
therapy include 97124 (therapeutic procedure, one or more
areas, each 15 minutes; massage, including effleurage, petris-
sage, and/or tapotement [stroking, compression, percussion])
and 97140 (manual therapy techniques [eg, mobilization/ma-
nipulation, manual lymphatic drainage, manual traction],
one or more regions, each 15 minutes). In the United States,
the average cost of a 1-hour massage is approximately $75;
this estimate is slightly lower in Canada.

Although the initial cost of massage may be high, the
massage therapy intervention group in Cherkin et al. [5]
showed a decrease in the amount spent on the use of pain
medications and additional back-care services. In the study
by Preyde [6], the cost of six sessions of massage combined
with exercise and education was C$300, whereas massage
alone cost C$240, and exercise alone or sham laser cost
C$90 each. In this study, massage combined with exercise
and education had the most significant effects but cost
more. In the study by Cherkin et al. [5], the cost of massage
was US$377 per patient, acupuncture was US$352 per pa-
tient, and self-care education was US$50 per patient. How-
ever, the costs of provider visits, pain medication, and
outpatient Health Maintenance Organization back-care
services were about 40% lower in the massage group.

Although most individuals pay for massage therapy
themselves, an increasing number of insurance companies
and managed-care organizations are covering massage ther-
apy and other complementary and alternative health-care
practices fueled by consumer demand [7]. Provincial/terri-
torial medical insurance plans, with the exception of the
province of British Columbia, where massage is partially
covered by the provincial medical services plan for persons
with income of less than $27,000 per year, do not cover the
cost of massage therapy, although many third-party insur-
ance plans (including automobile insurance) cover a portion
or all of the costs of treatment. Some plans require medical
referral, some do not.

Theory

Mechanism of action

Soft-tissue massage is thought to improve physiologic
and clinical outcomes with CLBP by offering the symptom-
atic relief of pain through physical and mental relaxation.
Manipulation of affected muscles and fascia may induce lo-
cal biochemical changes that modulate local blood flow and
oxygenation in muscle. These local effects may influence
neural activity at the spinal cord segmental level and could
modulate the activities of subcortical nuclei that influence
mood and pain perception [8]. Massage may also increase
the pain threshold through the release of endorphins and se-
rotonin. The gate-control theory predicts that massaging
a particular area stimulates large–diameter nerve fibers,
which have an inhibitory input onto T-cells (first cells in
the spinal cord that project into the central nervous system).
This may result in decreased T-cell activity, followed by
pain relief [9]. Massage may also increase local blood cir-
culation, improve muscle flexibility, intensify the move-
ment of lymph, and loosen adherent connective tissue [1].
However, the precise mechanisms by which massage exerts
multiple therapeutic effects on CLBP are not yet known.

Diagnostic testing required

Patients should receive a thorough history and physical
examination to rule out the possibility of serious pathology
related to CLBP.

Indications and contraindications

Massage is indicated for a wide variety of conditions in
which relief of pain, reduction of swelling, or mobilization
of adhesive tissues are desired [1], including nonspecific
mechanical CLBP. Massage is generally recognized as
a safe intervention, with minimal risk of adverse events.
Contraindications to massage include acute inflammation,
skin infection, nonconsolidated fracture, burn area, deep
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vein thrombosis, or active cancer tumor [10]. Precautions
should be taken in patients using anticoagulant therapy
and those diagnosed with hemophilia or myositis ossificans
[11].

It is uncertain what patient characteristics are associated
with improved outcomes when using massage therapy for
CLBP. Profile of patients included in the randomized con-
trolled trials (RCTs) which reported benefit of massage
were adults (18 years and older) with nonspecific CLBP
and without infection, neoplasm, metastasis, osteoporosis,
rheumatoid arthritis, fracture, inflammatory process, or ra-
dicular syndrome. Prior studies have reported that gender,
race, work status, and family income did not influence
the outcomes obtained with massage therapy [5].

Evidence of efficacy

Review methods

The main objectives of this review were to assess the ef-
fectiveness of massage therapy in patients with nonspecific
CLBP compared with placebo or other medical treatments,
and assess the effectiveness of adding massage to other
interventions for CLBP.

Studies were identified using a recent Cochrane system-
atic review on this topic [12], and an updated search of the
electronic databases MEDLINE, EMBASE, and CEN-
TRAL (Cochrane Library) from 2003 to July 2006 using
the same search strategy; there was no language restriction
in the search strategies.

After the search, results were combined and duplicates
were removed. Two authors (ADF and MI) independently
screened for study eligibility using the following criteria:
1) RCTs, 2) population including at least 50% with nonspe-
cific CLBP, defined as pain more than 3 months with no
identifiable cause, and 3) the intervention included
massage.

The same two authors then reviewed full-text articles to
perform quality assessment using 11 questions recommen-
ded by the Cochrane Back Review Group [13] (Table 1).
Each item could be scored ‘‘no,’’ ‘‘yes,’’ or ‘‘don’t know.’’

Table 1

Methodological quality questions recommended by the Cochrane

Collaboration Back Review Group

1. Was the method of randomization adequate?

2. Was the treatment allocation concealed?

3. Were the groups similar at baseline regarding the most important

prognostic indicators?

4. Was the patient blinded to the intervention?

5. Was the care provider blinded to the intervention?

6. Was the outcome assessor blinded to the intervention?

7. Were co-interventions avoided or similar?

8. Was the compliance acceptable in all groups?

9. Was the dropout rate described and acceptable?

10. Was the timing of the outcome assessment in all groups similar?

11. Did the analysis include an intention-to-treat analysis?

M. Imamura et al. / The Spin
Disagreements were resolved by consensus. No primary
study authors were consulted to obtain additional informa-
tion. Studies fulfilling greater than or equal to six criteria
were considered to be of higher quality. Two authors
(ADF and MI) independently extracted data, including
patient demographics, descriptions of treatments, and
outcomes onto predesigned data extraction forms. A quali-
tative synthesis of data was conducted using the levels of
evidence described by the Cochrane Back Review Group
[13], which takes into consideration the number of trials,
methodological quality, and outcome (Table 2).

Systematic reviews
A systematic review by Furlan et al. in 2002 [12] con-

cluded that massage therapy might be beneficial for patients
with nonspecific subacute or chronic low back pain (LBP),
especially when combined with exercises and education.
Evidence from that review also suggested that acupressure
massage is more effective than classic massage.

Randomized controlled trials
Our search resulted in 174 studies. Five were eligible,

recently published RCTs (two high-quality and three low-
quality studies) [14–18]. When added to studies identified
in the recent Cochrane systematic review [12], a total of
nine studies (n51,196) were potentially eligible for this re-
view (Table 3). Five studies (n5475) [19–23] were later ex-
cluded from the analysis because they included participants
with only acute LBP [19], subacute LBP [21,23], less than
50% CLBP [20], or the number of CLBP patients was
poorly described [22].

Massage versus inert or sham therapy. One high-quality
study (n5104) [6] showed that massage alone is signifi-
cantly better than sham low-level infrared laser for pain
and function in the short term.

Massage versus conventional physical therapy (PT). One
high-quality study (n5129) [18] and one low-quality study
(n5146) [14] compared the effects of acupressure massage

Table 2

Levels of evidence

Level Evidence Supporting evidence

A Strong Generally consistent findings

provided by (a systematic review

of) multiple high-quality RCTs

B Moderate Generally consistent findings provided

by (a systematic review of) multiple

(at least four) low-quality RCTs, or

at least two high-quality RCTs

C Limited One RCT (either of low or high quality)

or inconsistent findings from

(a systematic review of) multiple

(at least four) RCTs

D None No RCTs

RCT5randomized controlled trial.
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a) Pain

Group 1: From 5.4 to 3.57
Group 2: From 4.0 to 2.54
Group 3: From 4.2 to 3.20
Group 4: From 4.4 to 3.78b)

Function

Group 1: From 61.3 to 67.4
Group 2: From 65.7 to 73.5
Group 3: From 68.7 to 68.5
Group 4: From 68.0 to 67.7

Author’s conclusions

‘‘Acupuncture massage showed ben-
eficial effects for both disability and
pain compared with SM. Marked
improvement observed in acupunc-
ture massageþ group exercise. Acu-
puncture massage improved function
(with individual or group exercises).
Classic massage did not change
function.
Most decrease in pain occurred in the
acupuncture massageþ individual
exercise group. Acupuncture mas-
sage (with individual or group exer-
cise) reduced pain. Mean difference
between acupuncture and classic
massage groups: 7.0% (function) and
0.8 cm (VAS)’’

Reviewer’s comments

Important differences in baseline
VAS between Groups 1 and 2; Dif-
ferences between groups are not
clinically important to justify imple-
mentation of acupuncture technique;
no long-term follow-up

ssions
essions
eliable;
McGill

id, reli-
choeber

Of pa-
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a1) Pain (PPI)

Group 1: From 2.4 to 0.44 to 0.42
Group 2: From 2.2 to 1.04 to 1.18
Group 3: From 2.2 to 1.64 to 1.33
Group 4: From 2.0 to 1.65 to

1.75a2)

Pain (PRI)

Group 1: From 12.3 to 2.92 to 2.29
Group 2: From 10.6 to 5.24 to 4.55
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Table 3

Characteristics of included studies

Study Population Interventions Outcomes

[25]
Country: Germany
Funding: Not reported
Blinding: Not blinded
Recruited: Not mentioned
Randomized: 190
Followed: 179, 11 patients

(5.8%) dropped out
Analyses: Variance analysis

with two factors
Intention-to-treat analysis: No
Quality score: 6/11

Mean age: 45 y
% Female: 39%
% White: Not described
Work status: Active people, but not

specified
Pain duration: More than 1 y
Previous surgery
Diagnoses: Lumbar disc prolapsed

without myelopathy, 28% LBP
and 23% ischialgia

Massage technique

(1) Acupuncture massage according
to Penzel: Treats one unique
point with a special vibrating
instrument that stimulates the
acupuncture point superficially
(not needle insertion)

(2) Classic massage: Tonify and
detonify muscle structures by
increasing circulation in the skin
and muscle, decrease adhesions

Experience of therapist

Acupuncture massage was carried
out by certified therapist

Groups

Group 1: Acupuncture massage
þindividual exercises
(n546)

Group 2: Acupuncture massage
þgroup exercises (n546)

Group 3: Classic massageþindivid-
ual exercises (n549)

Group 4: Classic massageþgroup
exercises (n549)

Both types of therapeutic exercises
aimed at stretching, strengthening of
the back muscles and at coordination
training. They were performed in
water and on land. In addition, the
Brugger’s physiotherapeutic concept
was applied to correct the posture by
tilting the pelvis anteriorly

Measured before and after th
of study.

a) Pain: VAS (1 to 10 cm)
b) Function: Hanover Functi

Score Questionnaire for L
0%–100%; lumbar flexion
extension (degrees)

c) Overall improvement:
Not measured

d) Patient satisfaction: Not m
f) Adverse events: Not repor
g) Costs: Not described
h) Work-related: Not describ

[6]
Country: Canada
Funding: College of Massage
Therapists of Ontario
Blinding: Outcome assessor for
ROM measurements
Recruited: 165
Randomized: 104
Followed: 91 (85%)

Mean age: 46 y
% Female: 51%
% White: Not reported
Work status: % In CMT group; STM
group; RE group; Control group

Not working or retired: 32; 28;
27; 15
Student: 4; 16; 9; 15
At desk mainly: 12; 24; 9; 19
At desk and movement: 36; 16;
27; 27

Massage technique

CMT: Various STM techniques such
as friction trigger points and neuro-
muscular therapy to promote circu-
lation and relaxation of spasm or
tension. Duration530 to 35 min. Six
treatments within 1 mo
STM only: This group received the
same STM as the subjects in the
CMT group

Measured at the end of all se
and at 1 mo after the end of s
a) Pain: PPI score: valid, r

PRI score: valid, reliable;
Pain Questionnaire

b) Function: RDQ score: val
able, sensible; modified S
test

c) Overall improvement: %
tients with no pain at 1 m
low-up
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Group 3: From 10.2 to 7.91 to 5.19
Group 4: From 11.1 to 8.31 to

7.71b)

Function (RDQ)

Group 1: From 8.3 to 2.36 to 1.54
Group 2: From 8.6 to 3.34 to 2.86
Group 3: From 7.2 to 6.82 to 5.71
Group 4: From 7.2 to 6.85 to 6.50c)

Modified Schöber test

Group 1: From 5.6 to 6.36 to 6.47
Group 2: From 5.2 to 5.87 to 5.93
Group 3: From 5.3 to 5.86 to 5.39
Group 4: From 5.5 to 5.98 to 5.50d)

Overall improvement at 1 mo

Group 1: 63
Group 2: 27
Group 3: 14
Group 4: 0

Author’s conclusions

‘‘massage is beneficial for
patients with subacute low-back
pain’’

Reviewer’s comments

Mixed subacute and chronic LBP;
outcome assessor was blinded only
for physical measures, not for all
outcome measures

session
rt-form

VAS

Group 1: From 5,6 to 3.4 to 1.7
Group 2: From 4.5 to 3.7 to 2.9

McGill

Group 1: From 16.5 to 4.8 to 4.1
Group 2: From 16.7 to 6.9 to 6.4

ROMdtrunk flexion (cm)

Group 1: From 56.0 to 61.2 to 61.4
Group 2: From 57.5 to 58.0 to 58.2

ROMdpain flexion (cm)

Group 1: From 57.7 to 59.5 to 61.3
Group 2: From 61.1 to 61.3 to 60.6

(Continued)
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Analyses: ANOVA (Scheffé post
hoc) for comparisons between
groups
Intention-to-treat analysis:
‘‘Yes’’ at the end of sessions,
but ‘‘no’’ at 1-mo follow-up
Quality score: 7/11

Physical labor: 16; 16; 27; 23
Pain duration: 3 mo (1 wk to 8 mo)
Previous surgery: Not described
Diagnoses: Nonspecific LBP caused
by bending or lifting injuries, work-
related mild strains, sports injuries
and unknown

RE only: Stretching exercises for the
trunk, hips, and thighs, including
flexion and modified extension.
Stretches were to be within a pain-
free range, held on one occasion
per day for the related areas and
more frequently for the affected
areas.15 to 20 min of education on
posture and body mechanics, par-
ticularly as they related to work
and daily activities

Control group: Twenty minutes of
SLL (infrared) therapy

Experience of therapist

More than 10 y experience massage
therapists

Groups

Group 1: CMT, n525
Group 2: STM only, n525
Group 3: RE only, n522
Group 4: Control group, n526

d) Patient satisfaction: Not m
e) Adverse events: Not repor
f) Costs: CMT had the most

but cost $60 more per sub
than STM alone. The cost
subject in CTM was $300
sessions at $50) and $240
SMT. The estimate cost pe
subject for RE and control
was $90

g) Work-related: Not measur

[24]
Country: USA
Funding: NIMH Research
Scientist Award, NIMH
Research Grant and

Johnson and Johnson
Blinding: Not blinded

(self-report for outcome
assessment)

Recruited: not mentioned. Patients
were self-referred.

Randomized: 24
Followed: 24 (no dropouts)
Analyses: MANOVAs and
ANOVAs, and significant

interactions were
followed by Bonferroni

Mean age: 39.6 y
% Female: 13 (54.1%)
67% Caucasians
Work status: Not reported
Pain duration: At least 6 mo
Previous surgery: Not included
in the study
Diagnoses: Not detailed

Massage technique

Thirty-minute massage
therapy sessions per week
over 5 wk. Massage was
applied to the entire
back (moving hands, kneading
and pressing of muscles,
rubbing movements)
and to the legs (long
gliding strokes, kneading
and moving the skin,
pressing and releasing,
back and forth
subbing movements,
short rubbing movements,
and slow pulling of
both legs

Measured after first
session and at the end of last
a) Pain: VAS (0 to 10), Sho

McGill Pain Questionnaire
b) Function: Trunk ROM:

1) Trunk flexion
(touch toes without pain),
2) Pain flexion
(touch toes with pain)

c) Overall improvement:
Not measured

d) Patient satisfaction:
Not measured

e) Adverse events:
Not described

f) Costs: Not measured
g) Work-related:

Not measured
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Author’s conclusions

‘‘massage therapy is effective in re-
ducing pain, stress hormones and
symptoms associated with chronic
low back pain’’

Reviewer’s comments

Poor description of patients, pain
patterns, causes, and diagnosis. No
short-term follow-up. Unknown
losses to follow-up or withdrawals,
intent-to treat analysis,
co-interventions and contamination
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a) Pain: Symptom
bothersomeness

Group 1: From 6.2 to 4.5 to 3.6 to
3.2

Group 2: From 6.2 to 4.3 to 4.0 to
4.5

Group 3: From 6.1 to 4.9 to 4.6 to
3.8b)

Function: Roland Morris Disability

Group 1: From 11.8 to 7.9 to 6.3 to
6.8

Group 2: From 12.8 to 9.1 to 7.9 to
8.0

Group 3: From 12.0 to 9.3 to 8.8 to
6.4

Author’s conclusions

‘‘Therapeutic massage was effective
for persistent low back pain, appar-
ently providing long-lasting benefits.
Massage might be an effective alter-
native to conventional medical care
for persistent back pain’’

Reviewer’s comments

Patients retained access to their usual
medical care. Poor description of
population, pain patterns, duration,
and definition of CLBP

omes Results

1
2

6
M

.
Im

a
m

u
ra

et
a

l.
/

T
h

e
S

p
in

e
Jo

u
rn

a
l

8
(2

0
0

8
)

1
2

1
–

1
3

3

t tests for comparisons
within groups

Intention-to-treat analysis: No
Quality score: /11

Experience of therapist

Trained massage therapist

Groups

Group 1: Massage (n512)
Group 2: Relaxation therapy: (con-

trol group):
instruction on progressive
muscle
relaxation exercises for
30-min
session at home twice
a week for
5 wk (n512)

Other measures

h) Stress measures: 1) P
Mood States
Depression Scale, 2) St
ety Inventory

i) Symptom Checklist-90 R
j) Sleep scale
k) Urine samples for cort

cholamines,
and serotonin levels

[5]
Country: USA
Funding: Grants from Group Health
Cooperative, The Group Health
Foundation, Seattle, WA; and the
John E. Fetzer Institute, Kalamazoo,
Michigan; and by grant HS09351
from the Agency for Healthcare Re-
search and Quality, Rockville, MD
Blinding: Outcome assessor
Recruited: 693
Randomized: 262
Followed: 252 received allocated
treatment, 250 at 4 wk, 249 (95%) at
10 and 52 wk
Analyses: ANCOVA for comparisons
among three groups, with adjustment
for baseline, using Sidak adjustment
for multiple comparisons and
confirmed by Kruskal-Wallis
analysis
Intention-to-treat analysis: Yes
Quality score: 9/11

Mean age: 44.9 y
% Female: 58%
% White: 84%
Work status: Employed or self-em-
ployed: 84%
Pain duration: Continuous pain for
the past year
most patients. At least 6 wk duration.
61%
lasted more than 1 y
Previous surgery: 6%
Diagnoses: Persistent back pain

Massage technique

Manipulation of soft tissue (ie,
muscle and fascia)
Swedish (71%), movement
reeducation (70%), deep-tissue
(65%), neuromuscular
(45%), and trigger and pressure point
(48%), moist heat or cold (51%).
Prohibited: Energy techniques
(Reiki, therapeutic touch). Proscribed
meridian therapies (acupressure and
shiatsu) and approaches deemed too
specialized (craniosacral and
Rolfing)

Experience of therapist

Licensed therapist: At least 3 y of
experience for massage and
acupuncture groups

Groups

Group 1: Massage (n578)
Group 2: Acupuncture (n594)
Group 3: Self-care (n590)

When
measured? 4, 10, 52 wk af
randomization
a) Pain: ‘‘Bothersomeness’

back pain
(0–10); Bothersomeness
numbness or tingling (0

b) Function: Modified Rol
Morris Disability Scale;
Health Interview Survey

c) Overall improvement: S
Physical and Mental He
summary scales

d) Patient satisfaction: Sa
with overall care for the
problem

f) Adverse events: No seri
adverse effects were rep
13% in the massage gro
11% in the acupuncture
reported significant disc
pain during or shortly a
treatment

g) Costs: $25 For each ac
and massage visit. Mea
intervention cost per ran
patient:

Group 1: $352
Group 2: $377
Group 3: $50Number

provider
visits, pain
medications
and costs of
outpatients
Health Main
Organizatio

Table 3 (continued)

Study Population Interventions Outc
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a) Pain score

Group 1: From 9.29 to 2.28 to 1.08
Group 2: From 7.68 to 5.13 to

3.15a)

SF-PQ

Pain descriptors: Significant differ-
ence between groups
Posttreatment: throbbing, shooting,
stabbing, sharp, cramping, aching,
sickening, punishing-cruel
At 6-mo follow-up: cramping,
aching, tiring, exhausting

Author’s conclusions

‘‘Our results suggest that acupressure
is another effective alternative medi-
cine in reducing
LBP, although the standard operating
procedures involved with acupres-
sure treatment should be carefully
assessed in the future’’

Reviewer’s comments

Co-interventions during treatment
and follow-up not reported; patients
and care providers not blinded to
interventions; interventions and
clinical settings not well described;
clinically effective benefits not
defined; no functional or disability
outcome measures, results of pain
visual scale not reported

6 mo

orris
ary

ard

a) Pain (VAS)

Group 1: From 58.8 to 30.6 to 16.1
Group 2: From 57.0 to 48.0 to

41.4b1)

Function (Roland and Morris)

Group 1: From 10.9 to 5.4 to 2.2
Group 2: From 10.0 to 9.2 to 6.7b2)

Function (Oswestry)

Group 1: From 24.4 to 17.0 to 12.2

(Continued)
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h) Work-related
[14]
Country: Taipei, Taiwan, China
Funding: Not reported
Blinding: Outcome assessor,
however, pain is subjective and
patient was not blinded
Recruited: 250
Randomized: 146
Followed: Posttreatment5146; at
6 mo5121
Analyses: Independent t test for
continuous variables; chi-square test
for categorical
variables; Wilcoxon rank sum test for
comparisons between the two
treatment groups; Wilcoxon
sign-rank test for changes before and
after treatment
Intention-to-treat analysis: Yes
immediately after treatment, no at
6-mo follow-up
Quality score: 5/11

Mean age: Acupressure
group: 47.6 y; PT (control) group:
47.6 y
Gender

Acupressure group: 30 males,
39 females
PT (control) group: 40 males,
37 females

Ethnicity: Not reported (possible that
all were Chinese patients)
Work status
(n) acupressure versus PT

Labor 15 versus 10
Office 21 versus 31
Householder 21 versus 19
Other 12 versus 17

Pain duration: 67% Of patients over
6 mo (range 1 mo to over 10 y)
Previous surgery: Not reported
Diagnoses: Not detailed

Massage technique

Six acupressure sessions over a 4- wk
period, lasting approximately 15 min
(no more details were reported)

Experience of therapist

Performed by a designed senior
therapist to render uniform technique
and to ensure consistent experience
to all patients

Groups

Group 1: Acupressure (n569
randomized to this group)

Group 2: Conventional PT (n577)
included thermotherapy,
infrared light therapy,
electrical
stimulation, exercise
therapy, and pelvic
manual traction
(no more details were
reported)

Measured at baseline, then imm
ately after six sessions of treatm
and at the 6-mo follow-up
a) Pain
- Pain visual scale (0–5)
- Pain score based on the valid

Chinese version of SF-PQ, 1
item: each descriptor was ran
on a intensity from 0 (none)
(severe). Summation of these
intensity scale numbers yield
a pain score for each patient
(range 0–45)

b) Function: Not measured
c) Overall improvement:

Not measured
d) Patient satisfaction: Not mea
f) Adverse events: Not reporte

in the acupressure group
g) Costs: Not reported
h) Work-related outcomes: No

reported

[18]
Country: Taiwan, China
Funding: None
Blinding: Outcome assessor
Recruited: 188
Randomized: 129
Followed: 122 at 1 mo; 109 at 6 mo
Analyses: For comparisons between
groups:
1) Wilcoxon rank sum test (Roland
and Morris),
jack-knife method to calculate 95%
confidence intervals. 2) ANCOVA

Mean age: 50.2 y in the
acupressure group; 52.6 y in the PT
group
Gender: 41% Female
Ethnicity: Not reported (assume all
Chinese)

Work status: n (%) acupressure
versus PT
Household keeper 18 (28)
versus 16 (25)
Office worker 17 (27) versus 8
(12)

Massage technique

Acupressure six sessions within
a month

Experience of therapist

One senior acupressure therapist de-
livered
each session to ensure a consistent
experience.
No detail on time of experience

Measured at baseline, after
six sessions of treatment and at
follow-up
a) Pain: VAS (01–100)
b) Function: 1) Roland and M

disability questionnaire (prim
outcome) (range:
0–24); 2) modified ODQ

c) Overall improvement:
Chinese version of the stand
core outcome measures
(degree of how bothersome)



rt of the

ith

rted

the core
terferes

ut down
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Group 2: From 21.1 to 20.6 to
17.9c)

Satisfaction of life with symptom

Group 1: From 1.39 to 2.38 to 3.63
Group 2: From 1.57 to 1.97 to

2.95d)

Days off work

Group 1: From 4.2 to 1.5 to 0.6
Group 2: From 3.3 to 3.5 to 2.5

Author’s conclusions

‘‘This study shows that acupressure
is more efficacious in alleviating low
back pain than is PT, as measured by
pain visual analogue scale, core
outcome measures, Roland and
Morris disability questionnaire and
Oswestry disability questionnaire’’

Reviewer’s comments

Acupressure intervention and clinical
setting not described in detail; pa-
tients not blinded to intervention and
outcome evaluations; care providers
not blinded, adjuvant therapy not
described; clinically important
change not defined. Twenty (15.5%)
patients lost to foll0w-up at 6 mo

nd of

me
al spine

d
time
nce
ed

leeping,

ure-time

er

easured

a) Pain (VAS)

Group 1: From 6.38 to 3.95
Group 2: From 5.70 to 5.62
Mean ratio change:

Group 1: 39% Reduction
in VAS

Group 2: Unchanged pain
intensityb)

Function

ROM (p5.01)
Group 1: 4% Improvement
Group 2: 1% Decline

Walking time (p5.05):
Group 1: 9% Improvement
Group 2: 3% Decline

Insignificant interference with daily
activities
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for VAS and Oswestry, adjusted for
pretreatment score alone or together
with other possible baseline variables
such as duration of LBP; 3) logistic
regression to estimate the odds ratio
of having significant disability as
measured by Roland and Morris; 4)
cumulative logit models to the
ordinal property of disability defined
by Oswestry
Intention-to-treat analysis: Yes, for
participants lost to follow-up,
baseline values were assumed
at posttreatment and 6 mo follow-up.
All 129 randomized patients were
analyzed
Quality score: 7/11

Heaver labor 9 (14) versus 8
(12)
Other 20 (31) versus 33 (51)

Pain duration: Median (range) time
since onset of pain (y): acupressure
group: 3.3 (0.2–33.3)
versus PT group: 1.6 (0.2–34.3)
Median (range) length of latest pain
period (mo): acupressure group: 14.5
(0.02–360) versus PT group: 12
(0.25–432)
Previous surgery: None (inclusion
criteria)
Diagnoses: CLBP over 4 mo by or-
thopedic surgeon

Groups

Group 1: Acupressure (n564
randomized to this group)

Group 2: Conventional PT received
in routine PT offered by
the orthopedic specialist
clinic, including pelvic
manual traction, spinal
manipulation, thermother-
apy, infrared light therapy,
electrical stimulation, and
exercise therapy, as
decided by the physical
therapist (n565)

d) Patient satisfaction: As pa
core outcome measures:
satisfaction of life with
symptoms; satisfaction w
previous treatment

e) Adverse events: Not repo
f) Costs: Not reported
g) Work-related: As part of

outcome measures: pain in
with normal work, days c
on doing things, days off
work/school

[15]
Country: Hong Kong, China
Funding: Partial support of the
School of Nursing, Departmental
Research Committee for this study
Blinding: Not blinded
Recruited: 61
Randomized: 61
Followed: 51 (84%)
Analyses: Mean ratio change5X2/X1,
where X2 was the mean score
after 1-wk follow-up, X1 was the
mean score at baseline, comparison
between groups by Mann-Whitney U
test
Intention-to-treat analysis: No
Quality score: 4/11

Mean age: 45.81 y
% Female: 97%
Ethnicity: Not reported, but assume
all Chinese
Work status: Not reported
Pain duration: Of current episode:

Group 1: 39.16 h
Group 2: 51.45 h

Previous surgery: Not reported
Diagnoses: Nonspecific subacute
LBP
defined as pain on most days in the
past 4
wk, in the area between the lower
coastal
margins and the gluteal folds without
known
specific cause, such as a spinal
deformity

Massage technique

Acupressure consisting of the
application of a light to medium
finger press with 3% lavender oil
with grape seed oil as the massage
lubricant on eight (four bilateral)
fixed acupoints for 2 min each:
San-Jiao-Shu (UB22), Shen-Shu
(UB23), Da-Chang-Shu
(UB25), and Wei-Zhong (UB40); for
35–40
min, eight times over a 3-wk period

Before massage

Ten-minute ‘relaxation’ with a
digital Electronic Muscle Stimulator
(7.69 Hz at 0.05 mA) delivered by
five pairs of medium-sized
(2.5 cm) electrode pads on five

Measured at
baseline and 1 wk after the e
treatment
a) Pain: VAS: primary outco
b) Function: ROM of later

flexion
(lateral fingertip-to-groun
distance in cm), walking
for 15 m (50 ft); interfere
in daily activities (modifi
Aberdeen LBP
scaledeffect of LBP on s
walking distance,
housework/work, and leis
activities).
Higher scores mean great
interference

c) Overall improvement:
Not measured

d) Patient satisfaction: Not m

Table 3 (continued)

Study Population Interventions Outcom
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erdeen

Author’s conclusions

‘‘Our results show that 8-sessions of
acupoint stimulation followed by
acupressure with aromatic lavender
oil were an effective method
for short-term LBP relief. No adverse
effects were reported. To comple-
ment mainstream medical
treatment for subacute LBP, the
combined therapy of acupoint
stimulation followed by acupressure
with aromatic lavender oil may be
one of the choices as an add-on
therapy for short-term reduction of
LBP’’

Reviewer’s comment

No report on allocation concealment;
patients and care providers not
blinded to intervention and
assessment; co-interventions not
described; 16% lost to follow-up

after

wk;

of the

y
ox) at
r first

r-point

ed); %

allergic

e mas-

ed

a) VAS

Group 1: From 5.5 to 4.1 to 2.2 to
2.4

Group 2: From 5.2 to 3.4 to 2.0 to
2.5b)

Function

ODQ (baseline, 3-wk and 1 mo fol-
low-up):

Group 1: From 20.7 to 13.8 to
13.4

Group 2: From 20.7 to 15.4 to
13.9

PPT:
Group 1: From 2.7 to 3.0 to 3.5

to 4.2
Group 2: From 2.6 to 2.8 to 3.4

to 3.6c)

Patient satisfaction

Group 1: 83% Day 1; 88% Week 3
Group 2: 86% Day 1; 82% Week 3

Author’s conclusions

‘‘TTM or SM treatment can be used,
with equal expected effectiveness, in
the treatment of back pain associated
with myofascial trigger points. We
therefore recommend that TTM and
SM be more widely promoted as

(Continued)
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bilateral acupoints [Shou-San-Li
(LI10), Qu-Chi (LI11), Nao-Shu
(SI10), Tian-Liao (TW15),
and Tian-Zhu (BL10)]

Experience of therapist

Nurse trained in Chinese Medicinal
Nursing. The precision of the
acupressure was confirmed by deqi

Groups

Group 1: Acupressure
massage (n532
randomized to this group)

Group 2: Usual care only (not
described
in detail) (n529)

e) Adverse events: No advers
effects were reported

f) Costs: Not reported
g) Work-related: Part of Ab

scale

[16]
Country: Thailand
Funding: Study grant from the Office
of the Higher Education
Commission, Ministry of Education,
Thailand
Blinding: Outcome assessor
Recruited: 214
Randomized: 180
Followed: 177 At posttreatment;
172 at 1-mo follow-up
Analyses: Paired t tests for
comparisons immediately before
and after treatment and follow-ups.
ANCOVA for comparisons between
groups
Intention-to-treat analysis: ‘‘Yes’’ as
stated by authors,
but ‘‘no’’ because not all randomized
patients were analyzed
Quality score: 8/11

Mean age: 36.4 y
% Female: 114 (63%)
% White: Not reported
Work status: heavy work: n59 (5%);
lighter work:
n5171 (95%)
Pain duration: 35.7 mo
Previous surgery: Not included in the
study if back surgery
Diagnoses: Presence of at least one
trigger point
diagnosed as the presence of local
tenderness at a
palpable nodule in a taut band and
with pain
recognition

Massage technique

TTM along two lines on each side of
the back: approximately one finger
breadth away from the spinous pro-
cess from 2 cm above the posterior
superior iliac spine to C7; about two
finger breadths away from the spi-
nous process at the same course. One
single massage point on each side of
the back three finger breadths away
from the spinous process of L2; used
the body weight of the massage
therapist to apply gentle,
gradually increasing, pressure
through the therapist’s
thumb finger, palm, and elbow, until
the patient starts to
feel some pain after which the
pressure is maintained
for 5–10 s at a time, for 30 min,
10 min passive
stretching for six sessions over a
period of 3–4 wk

Experience of therapist

4, 8, and 20 y of experience

Groups

Group 1: TTM: 90 randomized to
this group

Measured
at 1) baseline, 2) Immediately
first treatment; 3)
during intervention period53
and 4) 1
mo after last treatment
a) Pain: VAS
b) Function: Thai version

ODQ; PPT algometry;
Thoracolumbar ROM, bod
flexibility (sit-and-reach b
baseline, immediately afte
treatment, 3-wk, and 1-mo
follow-up

c) Overall improvement:
Not measured

d) Patient satisfaction: Fou
scale (1 completely
dissatisfied; to 4 very satisfi
of very satisfied

e) Adverse events: Soreness,
reaction
(rashes and pimples) to th
sage oil

f) Costs: Not reported
g) Work-related: Not measur



alternative primary health-care treat-
ments for this disorder’’

Reviewer’s comments

Comparison between two massage
techniques (no inactive control
group); patients could be blinded to
which technique they were receiving

ken at baseline, then at
he 5th session (last visit)

pain rating scales (from
uestionnaire) and a2) VAS
: b1) Quebec Back Pain
y Scale and b2)
nce subscale of the
ensional Pain Inventory
mprovement:
sured
atisfaction: Four
s with seven-point Likert

events: Not measured
ot measured
ated: Not measured

a) Pain (VAS)

Group 1: From 4.45 to 2.40
Group 2: From 3.91 to 3.39
Group 3: From 3.84 to 3.46
Group 4: From 5.20 to 4.29b)

Function (Quebec)

Group 1: From 36.05 to 31.05
Group 2: From 38.47 to 31.80
Group 3: From 34.25 to 33.28
Group 4: From 51.08 to 42.50c)

Satisfaction with overall therapy

Group 1: 6.3
Group 2: 6.0
Group 3: 5.1
Group 4: 5.9

Author’s conclusions

‘‘massage therapy with specific ad-
juvant exercise appears to be benefi-
cial in treating chronic low back
pain. Despite changes in pain, per-
ceived function did not improve’’

Reviewer’s comments

Patients not described in details, 28%
dropouts, small improvement
(clinically relevant), no big
difference among
groups (does it justify the costs?)

ance; CMT5comprehensive massage therapy; STM5Soft-tissue

chronic low back pain; PT5physical therapy; SF-PQ5Short-Form

tional Institute of Mental Health; MANOVA5multivariate analyses
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Group 2: SM: 90 randomized to this
group

[17]
Country: USA
Funding: National Institute of Health
Blinding: Outcome assessor
Recruited: 100 Patients
Randomized: 100 Patients
Followed: 72 Patients
Analyses: MANOVA and
MANCOVA for comparisons
between groups.Included in the
analysis only the 72 patients who
completed the study (no
intention-to-treat analysis)
Quality score: 5/11

Mean age: 40.7 y
41% Female
85% White
34% Not working because of pain
Pain duration: Mean 76.9 mo
18% Had previous surgery
Diagnoses: Not reported

Massage

Muscle energy technique
weekly for 5 wk

Experience of therapists

Physical therapist with 12 y
postgraduate training
in manual medicine

Groups

Group 1: Massageþ specific
exercises (n526
randomized to this group)

Group 2: Massageþ nonspecific
exercises (n524)

Group 3: Sham massageþ specific
exercises (n525)

Group 4: Sham
massageþ nonspecific
exercises (n525)

Measures ta
the end of t
a) Pain: a1)

McGill Q
b) Function

Disabilit
Interfere
Multidim

c) Overall i
Not mea

d) Patient s
question
scale

f) Adverse
g) Costs: N
h) Work-rel

LBP5low back pain; SM5Swedish massage; VAS5visual analogue scale; ROM5range of motion; ANOVA5analysis of vari

manipulation; RE5Remedial exercise; PPI5present pain index; PRI5pain rating index; RDQ5Roland Disability Questionnaire; CLBP5

Pain Questionnaires; TTM5traditional Thai massage; ODQ5Oswestry disability questionnaire; PPT5pressure pain threshold; NIMH5Na

of variance; ANCOVA5Analysis of covariance; MANCOVA5Multivariate analysis of covariance.

Table 3 (continued)

Study Population Interventions
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with conventional care as decided by the physical therapist
(eg, pelvic manual traction, spinal manipulation, thermo-
therapy, infrared light therapy, electrical stimulation, and
exercise therapy). There is moderate evidence that acupres-
sure is significantly better than standard PT for pain as mea-
sured by visual analogue scale, core outcome measures,
Roland and Morris disability questionnaire, and Oswestry
disability index questionnaire.

Massage versus exercise. One high-quality study (n5104)
[6] showed that massage was significantly better than exer-
cise for measurements of function in the short term. The
groups had similar measurements of pain intensity and pain
quality on both short– and long-term follow-up.

Massage versus relaxation therapy. One low-quality study
(n524) [24] showed that pain improved with either mas-
sage or relaxation therapy, but more so on the first day of
treatment. Only the massage group experienced less pain
immediately after their first and last treatment sessions.

Massage versus acupuncture. One high-quality trial
(n5262) [5] showed that patients in the massage group
had significantly better function than patients in the acu-
puncture group after 10 weeks, with no significant differ-
ences in pain, numbness, or tingling. At 52 weeks,
massage was superior to acupuncture for both symptoms
and function.

Massage versus self-care education. One high-quality
study (n5262) [5] showed that patients in the massage
group had fewer symptoms (pain, numbness, and tingling)
and better function compared with the self-care education
group after 10 weeks. These differences were not main-
tained at 52 weeks.

Massage versus usual care. One low-quality study (n561)
[15] showed that eight sessions of acupressure stimulation
followed by acupressure with aromatic lavender oil is an ef-
fective method for short-term pain relief compared with
usual care.

Massageþother interventions. Two high-quality studies
(n5294) [6,25] and one low-quality study (n5100) [17] as-
sessed the effects of massage added to specific versus non-
specific exercises [17], individual versus group exercises
[25], or exercise and education [6]. One study [25] ob-
served a marked improvement in the group that received
both acupressure and group exercise. Acupressure im-
proved pain and function in both individual and group ex-
ercises. Most decrease in pain occurred in the acupressure
plus individual exercise group and the mean difference be-
tween acupressure and classic massage groups was 7.0%
for function and 8.0% for visual analogue scale. Classic
massage did not change function. One study [17] showed
that massage therapy combined with specific adjuvant
exercise appears to be beneficial but despite changes in
pain, perceived function did not improve. One study [6]
showed that patients who received massage combined with
exercises and education were significantly better than those
who received only exercises for both function and pain on
short– and long-term follow-up. Massage combined with
exercise and education was significantly better than sham
laser for pain and function on both short– and long-term
follow-up. However, massage combined with exercise and
education was better than massage alone only for pain in
the short term.

Different techniques of massage

Two higher quality studies (n5370) [16,25] compared
two different massage techniques. Franke et al. [25] com-
pared acupressure versus classic (SM) massage, combined
with individual or group exercise. This study showed that
acupressure was superior to classic massage (irrespective
of exercise group) for pain and function. Chatchawan
et al. [16] compared Traditional Thai massage with SM.
Both groups had equal expected effectiveness. In eight
studies [5,6,14–18,24], massage was done by hands,
whereas in one study [25] massage was performed using
a mechanical device. There was no clear benefit of one
technique over the other.

Experience of therapist

The most significant benefits were observed in the stud-
ies that used a trained massage therapist with many years of
experience or a licensed massage therapist [5,6,14–18,24].
No conclusion could be made regarding the effects of the
number and duration of sessions because of lack of infor-
mation or study heterogeneity.

Work-related outcomes

One high-quality study (n5129) [18] and one low-qual-
ity study (n561) [15] evaluated work-related outcome mea-
sures. Mean scores for pain interfering with normal work,
days cut down on doing things, and days off from work
or school were significantly lower for acupressure than
PT. Electrical stimulation of acupuncture points followed
by acupressure with aromatic lavender oil had no effect
on housework/work and leisure time [15].

Harms

No serious adverse events were reported by any of the
patients in the studies reviewed. Some massage techniques
such as deep friction, compression, or ischemic compres-
sion might produce postmassage soreness [5] and ecchymo-
sis [26]. In one high-quality study (n5180) [16], 19 (11%)
participants reported temporary (10–15 minutes) soreness
after treatment in Days 1 and 22 (12%) after treatment in
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Week 3. In another high-quality study (n578) [5], 10 (13%)
participants reported significant discomfort or pain during
or shortly after treatment. When massage oil was applied,
allergic reaction such as rashes or pimples occurred in five
participants (6%) [16].

Recommendations

There is strong evidence that massage is effective for non-
specific CLBP. There is moderate evidence that massage pro-
vides short– and longer-term follow-up relief of symptoms.
There is moderate evidence that acupressure may be better
than SM, especially if combined with exercise; and SM
shows the same effects as Traditional Thai massage.

Massage is beneficial for patients with CLBP in terms of
improving symptoms and function. Although massage ther-
apy may appear costly, it may save money by reducing
health-care provider visits, use of pain medications, and
costs of back-care services. The effects of massage are
improved if combined with exercise and education and if
massage is delivered by a licensed therapist. The beneficial
effects of massage in patients with CLBP are long lasting
(at least 1 year after the end of sessions). Although it seems
that acupressure is better than classic massage, this needs
confirmation.

There is still uncertainty about the mechanisms of action
of massage therapy, if it is related to endorphin release, to
a relaxation effect, or both. More research is needed to de-
termine the type of massage that is indicated for different
presentations, such as patients with higher baseline pain
scores, muscle spasm, sleep disturbances, stress, and anxi-
ety symptoms. It is important to assess whether patient’s
beliefs and expectations play a role on the response of mas-
sage therapy. Future trials should also investigate the syner-
gic effect of massage and other therapies such as exercise,
acupuncture, medications, etc. There is some evidence
suggesting that training and experience of the massage
therapist might influence outcomes, and this needs to be
confirmed in further high-quality trials. There is uncertainty
about the most appropriate duration and number of sessions
of massage therapy; therefore, future studies are encour-
aged to assess the effectiveness of different regimens of
therapy. There is a paucity of high-quality studies that
assess the cost effectiveness of massage therapy. Last,
researchers should pay attention to the introduction of bias
when measuring subjective outcomes (such as pain) on pa-
tients who are unblinded to the intervention they received.
Future studies using an inert control group should also con-
trol for the possible effects of interpersonal contact and
support provided during massage therapy.
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In 1981, Bogduk et al. [1] sought to
establish and describe the source and pattern of innerva-
tion of the lumbar intervertebral discs and their related
longitudinal ligaments, particularly those of the anterior
longitudinal ligament and the lateral aspects of the discs.

After macroscopic and microscopic studies, then his-
tological verification of neural tissues and vascular struc-
tures, the authors traced the innervation patterns of the
sinuvertebral nerves, rami communicantes, branches to
the anterior longitudinal ligament, and branches inner-
vating the lateral surfaces of the intervertebral discs.

Consistent with the results of previous studies, the au-
thors determined that the lumbar sinuvertebral nerves
have a predominately ascending distribution and that
multiple rami may occur at any or at all levels. In
contrast to the findings of other studies (that specific
muscular branches of rami communicantes from the
sympathetic trunk end in the substance of psoas), the au-
thors determined that all rami penetrating the substance
of psoas were traceable ultimately to a ventral primary
ramus.

The nerves to the anterior longitudinal ligament arise in-
dependently from rami communicans and the sympathetic
2 factorial design. Forsch Komplementarmed Klass Naturheilkd

2000;7:286–93.

[26] Simons DG, Travell JG, Simons LS. Apropos of all muscles: trigger

point release. In: Simons DG, editor. Travell & Simons’ myofascial

pain and dysfunction: the trigger point manual. Upper half of body.

2nd ed. Baltimore, MD: Williams & Wilkins, 1999:94–177.
trunk. They are related to the sinuvertebral nerves only
in as much as they are connected at opposite ends of a
common ramus communicans and it would be erroneous
to consider them to be recurrent branches of the sinuverte-
bral nerves; instead, the sinuvertebral nerves are distrib-
uted exclusively within the vertebral canal and no
branches pass from them to the external aspects of the
vertebral column.

The authors demonstrated that the axis cylinders in
nerves passing to discs vary in dimension, and that the
possible anatomical pathways for disc pain are diffuse.
The branches from ventral primary rami and rami com-
municantes provide an anatomical substrate for anterior
and lateral disc pain, and the dorsally situated sinuverte-
bral nerves are not the only nerves supplying lumbar
intervertebral discs.

Although unable to demonstrate all three types of
disc branch at every single level and to recognize other
branches to discs and ligaments (which was attributed to
a limitation of the technique used rather than to a true
absence of such nerves), the authors believed they were
able to delineate the general pattern of innervation. In
particular, they confirmed a source of innervation from
the ventral primary rami of spinal nerves, a source
described only once previously in the literature [2] but
unconfirmed by histological study.
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