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Editorial Note. This paper -:eintroduces the senior author’s
definition of peripheral neuropathy and radiculopathy in
relation to spondylosis and. trauma which allows an

interpretation of many features of neck and back pain which
are often not recognized or described as non-specific. The
signs which lead the authors to diagnose neuropathy and
radiculopathy are local autonomic changes, trophedema,
trophic changes and localized motor changes: these in turn

are usually accompamed by secondary muscle'shortening.

Dry needle exploration is used as a further exploratory and
confirmatory techmque to 1dent1fy this pattern.

The authors now present a series of cases of low back pain
which failed to respond to conventional therapies: the

" features of these cases, using the specialized examination

techniques, lead to the hypothesis that upper lumbar
dysfunction, accompanied by features of neuropathy or
radiculopathy, can be responsxble for cases of persistent low
back pain.

Abstract

The authors identify localized neuropathy in the back
(radiculopathy) by clinical features of autonomic
dysfunction, trophedema, and trophic and motor changes,
followed by dry needling exploration.

They made a retrospective study 119 patients with low back
pain who had tried physical therapies without success.

Every patient revealed neuropathic/radiculopathic signs. In
83 these were more prominent in the upper lumbar spine.
Of these, 47 also had low back findings. All were treated by
dry needling and were given an average of 9.3 treatments,

We propose that back pain remains a greater problem than it
needs to be, because neuropathic features are not generally
recognized. This series shows that signs of upper lumbar
radiculopathy are likely to be present in cases. who have
failed standard therapy. Treatment to achieve
-desensitization by stimulation appears to give good results.

Key Words: back-pam, radiculopathy, spondylosis, muscle
shortening ;

 Introduction:

Chronic low-back pain continues to be a diagnostic and
therapeutic challenge, because of the difficulty of arriving
at an exact diagnosis. It is generally believed that only 10%
—15% of patients get a specific diagnosis.' Low back pain
(LBP) can be a deceptive term, as the problem may be
present at a higher level in the spine. The morbidity of back
pain has been blamed on a wide spectrum of soft tissue
damage, ranging from minor ligament strain, to major
disruptions of stabilizing tissues of the spine. Although a
majority of patients recover spontaneously, even without
tteatment a propbrtion develop chronic symptoms.

We report the results of our spemahzed techniques of
clinical observation. Whilst the L5 — S1 segmental level is
generally regarded as the most troublesome one for pain felt

_.in the low back, we have found that in this series of

patients, signs of upper lumbar radlculopathy (L1-2,L2-3)
were more frequent.

We describe below the rationale for our method of clinical
examination and the dry needle ‘imaging’ technique we use
to confirm the diagnosis.

Physical examination for signs of neuropathy

We diagnose radiculopathy almost entirely on specific
clinical signs. The history typically gives little assistance, as
reported pain so often appears to exceed that consistent
with any reported injury. The basic back examination
(comprising lumbosacral movements, tenderness, tension
tests and standard neurology of the lower limbs) has severe
limitations as it often fails to find evidence of injury or
inflammation. In contrast, our method of examination
which searches for signs of peripheral neuropathy almost
invariably uncovers sensory, motor, autonomic and trophic

- signs.?
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Peripheral neuropathy may be defined as a disease that
causes disordered function * in the peripheral nerve.
Although sometimes associated with structural changes in
the nmerve, a neuropathic nerve can appear deceptively
normal: it still conducts nerve impulses, synthesizes and
releases transmitted substances and evokes action potentials
and muscle contraction. *
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Peripheral neuropathy is not exceptional. Of the
innumerable causes of nerve damage, such as trauma,
metabolic, toxic and others, we believe that attrition from
spondylosis is by far the most common. The spinal nerve
root is prone to injury from pressure, stretch, angulation,
and friction. Ordinarily, spondylosis follows a gradual,
relapsing and remitting course that is silent until symptoms
are precipitated. by an incident often so minor that it may
pass unnoticed. All gradations of spondylosis can exist, but
early spondylotic changes can give rise to radiculopathy. *

Significance of peripheral neuropathy

The proper function of innervated structures depends on the
flow of impulses through the intact nerve to provide a
regulatory or "trophic" effect. All structures (including
skeletal muscle, smooth muscle, spinal neurons,
sympathetic ganglia, adrenal glands, sweat glands, and
“brain cells), when deprived of excitatory input, develop
supersensitivity. Supersensitive structures over-react to
many forms of input, chemical and physical.

Damaged primary afferent fibers demonstrate three electro-
physiologic = features. -according

Denervation.”: '(‘a) spontaneous activity: supersensitive

muscle cells can generate spontaneous electrical impulses -

that trigger false pain signals or provoke involuntary

muscle activity; (b) exaggerated response to stimulus:.

denervated nerves are prone to accept -contacts from other
types of nerves including autonomic and sensory; and (c)
increased sensitivity to chemical transmitters.

The features of neuropathic pain are well known . and
include:

e Pain in the absence of tissue-damage.
» Delay in onset after precipitating incident.

-Abncrmal sensations such as
(dysesthesia), or “deep, aching” pain.

€ ﬂbumin g”

° Paroxysmal brief “shooting or stabbing” pain.

* A mild stimulus can cause extreme pain (allodynia -
pain from stimuli which are not normally painful). eg
tenderness to digital pressure; multiple tender points
are sometimes called ‘fibromyalgia’.

e Marked summation and after-reaction following
repetitive stimuli.

o Loss of joint range caused by muscle shorteﬁing.

Signs of neuropathy

(i) Autonomic dysfunction — vasomotor, sudomotor and
pilomotor. Vasoconstriction differentiates neuropathic pain
from inflammatory pain: in neuropathic pain, affected parts
are perceptibly colder (as seen at times in complex regional
pain syndrome). There may be increased sudomotor activity
(hyperhidrosis), and the pilomotor reflex is frequently
hyperactive in affected dermatomes as goose-bumps"

(Figure 1).?

to a fundamental
physiologic law - Cannon and Rosenblueth’s Law - of -

pain

Figure 1: Pilomotor reflex on rtght buttock wzth muscle shortening
in gluteus miximus

(ii) Trophedema — Subcutaneous tissue edema, also called
neurogenic edema or trophedema is part of the tissue
response to injury. It is likely to be a neuro-inflammatory
reaction at the site of nerve injury, and to represent an early
stage of host defense and tissue repair. "'

" Figure 2: bUpper Lumbar  Trophedema with Peau d’orange
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appearance

Inﬂammatlon causes the permeablhty of small -blood
vessels around the injured area to increase; allowing large
amounts of fluid and plasma protein to escape into the
extravascular space. The exudate is not a static puddle, but
a high-turnover pool of fluid passing from blood vessels to
lymph drainage. While small molecules are able to rapidly
diffuse across the vascular wall, larger plasma protein can



not pit with ﬂnger pressure bur a matchstzck Je
lasting i lmpresszon ' DR

between: ad_]acent endothehal cells The fonnatlon of gaps
initiated by hlstanune-llke substances is. a transwnt and
~ reversible process: when endothehal cells come together
again leakage ceases. 12

Trophedema is eas11y recogmzed by its peau dorange»

appearance (Figure 2) %, and confirmed by the "Matchstick"
test (Figure 3). * Trophedema is non-pitting “to -digital

pressure, but when a blunt instrument such as a matchstlck'
is used, the mdentahon is clear—cut and persmts for many

minutes.

(iii) Trophic changes halr loss in an affectcd dermatome is
common.

(iv). Sensatzon and Deep tendan reﬂexes usually normal

(v) Motor — Each muscle must be palpated for mcreased

tone, taut contracture bands (muscle knots) -and restricted

joint range. Muscle knots can be felt in most individuals,

_even toddlers. Early knots are painless but can become
tender and painful * to produce a ‘deep and achmg
sensatlon

Muscle shor’cemng

Muscle shortening is a common fcature of musculoskeletal

pain. Shortening can generate pain by its relentless pull on
~ sensitive structures, e.g on tendons to produce "tendomtls
or joints to cause arth Igla AR

Shoxtemng in paraspmal muscles actmg across a disc space-

"can compress the disc and cause. ~narrowing' of the
intervertebral foramina, and might indirectly irritate the
nerve root, through pressure of a bulging disc, or by direct

pressure on-the root after it emerges. A self-perpetuatmg'

circle can arise” — pressure on a nerve Toot ‘causes
‘neuropathy; this leads to pain, trophedema and further
shortening of the paraspinal muscles, thereby generating
-further compressmn of the nerve root. ? -

Many paraspinal muscles extend throughout. most of the

" Iength of the vertebral column and therefore the entire spine

must be exaxmned even when symptoms are locahzed to
one area. -
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An 1mportant ﬁndmg is the presence of knots in deep
paraspinal muscles (semlspmahs ‘multifidus, and rotatores).
These knots - often  become - tender, . with overlymg

: trophedema and. 1dent1fy an nntable segmerit that requires

treatment

.Dry needle exploratlon asa powerful |mag|ng and

treatment tool

‘Having arrived at a- chmcal impression, we confirm our
_‘diagnosis - with. a localising ‘technique - that we have

developed and refined over the past 25 ycars We use a dry-

' needle to probe and explore muscles for its texture and any
-muscle: shortemng caused- by contracture. We have found

‘ madequately

that our 'method of examination and diagnosis is
pat’ucularly useful in the upper lumbar back, an area often
scrutinjzed .in a conventional back

: exammatlon

It is 1mportant to realize that ch.romc ‘back .pain-is not

- simply nociception: the Deqi cramp-like sensations which

are reproduced by the dry needling technique are associated
with receptors that sense muscle shortening: proprioceptors.

" The needle . stretches muscle spindles and produces a

monosynaptxc myotatlc stretch reflex.

_VM.a”teri-a_v.l_and Methods

We reviewed retrospectively a series of patients who had

‘presented to our outpatient clinic for low back pain over a

' ~period of 18 months. We included only those patients who

had tried other forms of physical therapy without success.

‘We did not exclude those with other musculoskeletal

complamts

Techniques of examination

‘The spine and adjacent tissues were examined for features

of autonomic dysfunction, trophedema, trophic and motor
changes as described in the introduction.

The Fabere Test. With the patient supine, the heel of the
painful side is placed on the knee of the opposite leg. The
examiner takes the thigh of the painful side and passively
moves it at the hip joint into a combination of flexion,
abduction and external rotation (Figure 4). If the knee on

 the affected side remains elevated compared to the other
~side; “and:cannot “bedepressed; either -the hipjoint "is

“abnormal or there is a functional or other muscular cause of

restriction to full flexion, abduction, external rotation
and/or extension; this highlights the adductors and internal
rotators (Table 1). -

Dry '-neeellingv localization. We employ a fine, ﬂexible;

acupuncture needle (6 centimeters in length, 0.35 mm

- diameter) in a plunger-type needle holder as a diagnostic

tool.

‘Deep contractures can only be discovered by probing with a

needle as they are beyond the finger's palpation reach. The

" fine, flexible needle transmits ’feedba‘c'k"informaﬁon. on the

nature and consistency of the tissues that it is penetrating.
When it penetrates a normal, relaxed muscle, the needle
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Positive Fabere

Figure 4: Fabere Test

Muscle Group Levels
Quadratus
Lumborum
Pectineus
Tensor fasciae
latae
Adductor brevis
Rectus femoris,
vastus lateralis,
vastus medialis,
vastus
intermedius .
Sartorius L2 L3
Adductor longus L2 L3
L4

Adductor magnus L2 L3
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Table 1. Muscles with L2 segmental innervation

meets with little resistance like piercing butter. The patient

reports little or no pain. When the needle enters fibrotic
tissue, there is a grating sensation like cutting through a
pear. A muscle in contracture also resists penetration.
Sometimes the resistance .is so intense that it can be
‘mistaken for bone. Frequent small pecking motions with the
- needle may then be required to release the contracture to
allow penetration. -

A neuropathic muscle is highly irritable and needle
penetration can cause it to contract and grasp the needle.
When the needle penetrates a contracture, the patient may
. Teport a cramplike sensation The intensity of the cramp

excruciatingly painful, but gradually resolves as shortemngm o

eases. The peculiar, inimitable, grabbing sensation referred

to by acupuncturists as the "Deqi response" is, we believe,

unique to and diagnostic of neuropathy. The grab can be 50
intense that it resists withdrawal of the needle until muscle
shortening is released.

An irritable spondylotic level can be located in minutes.
The experienced examiner, guided by the needle-grasp and
the Deqi response, is able to identify and pinpoint a
‘distressed’ segment quickly.

All patients were treated by dry needling.

. Follow-u;i was for a minimum of 6 months.
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Results

During the 18 month period, there were 119 patients whom
we included in this retrospective review. Ages ranged from
27 to 88 years. (see Table 2). 112 had back pain for more
than 9 weeks, and 7 for less than 9 weeks.

AGES | TOTAL PERAGE | FEMALE | MALE
<30yearsold | F+M=4 F=2 M=2
30-39years | F+M=15 F=8 M=7
40-49years | F+M=23 |F=13 ~ |M=10
50-59years | F+M=24 | F=11 M=13
> 60 years F+M=53 | F=39 M=14

Table 2. Patients in the study comprised 73 women and 46 men

All had musculoskeletal complaints related to the spine, and
many had symptoms and/or physical signs at more than one
segmental level. These patients had, in addition to their low
back pain, one or more of the following: neck pain,
shoulder and arm pain, dorsal back pain, and pain extending
to the leg.

We found signs of radiculopathy (that is, neuropathy at root
level) in virtually every patient. We found that, in 83 out of
119 patients, the signs were most prominent at the upper
lumbar spine; 47 of these also presented with L5 — S1
findings. In the deep paraspinal muscles, knots were most
commonly found at the L1 - L2 levels.

The Fabere test was positive in 83 oﬁt_‘of 119 patients..

The dry needling treatment was continued until an adequate
response was obtained. All the patients responded, and the
average number of treatments was 9.3. In our study,

Discussion

‘We have found that back pain is not so much of a diagnestic
challenge, using our specialized examination and treatment
techniques; we have found that the ’recognition of
neuropathic features has led to effective therapy. In this
study, patients with radiculopathic pain were diagnosed by

Importantly, we believe, we identified that 69% had
abnormalities -at upper lumbar levels. We used the Fabere



test to demonstrate shortenmg in L2 muscles espec1a11y the

pectmeus adductor longus, adductor brcv1s and adductor

magnus muscles. Muscle: shortenmg occurs in ‘myotomes.
We therefore believe that upper Tumbar radiculopathy is, in
isolation or conJuncnon, a common but seldom detected
cause of back pain. v R

Without a firm dxagnos:s low back pam may be blamed on’

psycho—physmloglcal factors, or. even malingering: a patient
with genuine dlscomfort may not be treated appropriately,
simply | because there are no sxgmﬁcant physxca] ﬁndmgs

Addmonal dlagnostlc mvestlgauons such as CT scans 'MRI
or electromyography are des1gned to" find structural
changes, but they often fail to uncover subtle functional
irregularities. The dry needling techmque identifies the

functional changes which are part of the- pa.mful segment,
~ whereas this-is somethmg which X-rays, scans, or ‘MRlIs
cannot “identify. Indeed, “radiological ﬁndmgs can be

misleading as they cannot distinguish an old inactive
structural lesion from an ongomg, irritable one.

Our emphas1s on radxculopathy is not w1thout reason: Wlth
an acute injury to a healthy nerve, there is no prolonged
discharge of pain signals, whereas the same injury to a
neuropatlnc nerve can cause a sustained discharge: for pain

to ~become persistent, - » “the fibers must be previously
That is why some people develop severe pain

affected.”®
after an apparently minor injury, and why that pain can
continue beyond a reasonable penod

Pre-spondylos1s and the nascent radiculopathy model were

first presented in Spine in 1978. * The model enables many
apparently dissimilar musculoskeletal pain syndromes to be
grouped  under one enologlc classification (radlculopathy)
It also mu'oduced the concept of neuropathlc pain”.

Our examination for neuropathw signs * and dry—needhng
treatment ** (Intramuscular Stimulation, or IMS) have been
reported in detail in Spine. '

We are pleased with the results of our dry needling
techniques and intramuscular stimulation.” Because muscle
pain eases concurrently with the release of the needle grasp,
patients soon become aware of the importance of releasing
muscle shortening during treatment.

There are benefits from needle therapy not obtained from
other local modalities - stimulation from the current of
injury produced by needle penetration can last for several
days until the miniature wounds heal. Also, it delivers to the
injured. area the platelet-derived growth factor (PDGF),
which promotes healing by mducmg mitosis and
stimulating collagen formation. *°

The study could -not be. double-blinded for technical

~ reasons. We were, however, able to recognize the condition

by its characteristic physical signs and then assess progress
by their amelioration. Significantly, patlents were able to
return to gainful employment.

Since IMS needlmg pnm’anly elicits segmental spinal
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feflexes the placebo effect is not evoked. IMS has since
been taught to thousands of physwlans and therapists (See

- www.iSTOP:; org)

~(iSTOP),
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' Note

This study was first mentioned in the form of a letter to the
Editor of the Journal of Musculoskeletal Pain, 2007;
15(4):103-5 -
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