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INTRODUCTION
Diabetic neuropathy is a common manifestation of diabetes mellitus affecting
nearly fifty percent of diabetic patients,
often causing severe debilitation. There
are two primary forms of diabetic neuropathy, autonomic and sensorimotor. The
most common form is a sensorimotor
neuropathy, known as distal symmetric
polyneuropathy (DSP). DSP usually affects the feet, but may affect the hands,
exhibiting a stocking and glove
presentation.1,2 Almost forty percent of
patients diagnosed with diabetes of greater
than twenty-five years will have DSP.1
DSP is also commonly referred to in the
literature as diabetic peripheral neuropathy
(DPN).3,4
DPN has a high occurrence of
comorbidities which doubles the incidence
of limb infections and almost tenfold increases the rate of amputations as
compared to diabetic patients without peripheral neuropathy.3 Eighty seven percent
of the 65,000 amputations in the
United States were linked to peripheral
neuropathy as a primary contributing factor.5 Patients with DPN were 2.6 times
more likely to be hospitalized one or
more times during a year than diabetic
patients without peripheral neuropathy.3
One study estimates that 27% of health
care costs spent on diabetic care are related to the treatment of DPN. Secondary
injuries due to falls are not reported in

the literature as part of this cost.3 Diabetic
patients with peripheral neuropathy report
fifteen times the number of injuries as diabetic patients without peripheral neuropathy.6 Postural instability due to sensory
loss is reported as a major risk factor for
falls.6-8
DSP causes pain in a minority of diabetic patients (11-32%),5 but this can be
excruciating and debilitating. Pain
typically increases at night and is often
reported in any combination of the following: burning, aching, tingling, cold
sensation, numbness, lancinating, and
hypersensitive to normal touch. Small afferent nerve fibers conduct warmth, touch,
and nocioceptive stimuli. Large afferent
fibers conduct both motor and sensory impulses, including cold sensation, position
sense, and vibration perception. DSP may
present with sensory loss, pain, absent or
decreased reflexes, or weakness.1,5 Patients
may become dependent on narcotics and
still not receive the pain relief they seek.5
Pharmacological agents may also include
tricyclics, selective reuptake inhibitors,
anticonvulsants, and topical analgesics.
Many of these drugs have side effects
which may be troublesome to patients 9
so patients frequently seek alternatives
to drug therapy. Maintaining tight
glycemic control is considered the hallmark of treatment in hopes of preventing
continued on Page 2
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Case Report...
continued from Page 1
all complications of diabetes, including diabetic peripheral
neuropathy.1-2, 5
Monochromatic infrared photo energy (MIRE) is one
alternative used for the treatment of peripheral neuropathy.
Research studies on the effectiveness of MIRE reveal varied
results. Three large retrospective studies are reported in the
literature favorably supporting the use of MIRE.10-12 Acupuncture is another treatment alternative which may provide relief
of diabetic neuropathy symptoms.13-15 Microcurrent Point
Stimulation (MPS) is another modality used for pain control, but this has not specifically been studied for diabetic
neuropathy.16,17 The developer of MPS, Dr. Bruce describes
MPS as a hybrid modality which delivers concentrated direct
current through a point stimulator. This approach combines
various therapeutic systems utilizing “principles of acupuncture, osteopathic trigger points, neuromuscular and neural
therapies.”16, p. 668
“He describes the six pillars of MPS therapy, the core
foundation of knowledge upon which the synthesis of
different modalities is built. They are (1) acupuncture;
(2) the relationship between radiculopathy, neuropathy,
and chronic pain; (3) the relationship between dermatomes
and chronic pain; (4) the relationship between gait and
chronic pain; (5) the relationship between scar therapy
(neural) and chronic pain; and (6) MPS stimulation.”16, p.668
A controlled study of patients, experiencing various musculoskeletal pains, compared the effectiveness of traditional
physical therapy to MPS treatment. Twenty-three subjects
were in each group and matched by the region of pain and
time of initial onset. Following treatment both groups had reduced pain, but a substantially greater reduction was achieved
in the MPS group.17
The purpose of this case report is to present a patient with
DSP/DPN who received MPS treatment. This patient had previously received MIRE treatment with minimal success. MPS
for the treatment of diabetic neuropathy has not previously
been reported in the literature and may be an effective treatment alternative. Research is needed to establish the effectiveness of MPS for the treatment of DSP/DPN.
CASE DESCRIPTION
History and Systems Review
A 61-year-old obese woman was referred to home care physical therapy by her primary care physician for treatment of
diabetic peripheral neuropathy, initially diagnosed several
years ago by a neurologist. This patient was selected for this
case report as she had a favorable outcome to the physical
therapy intervention utilizing MPS. The recommendation for
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physical therapy was initiated by the occupational therapist
providing lymphedema therapy for this diabetic patient
with distal symmetric polyneuropathy. The patient’s major
complaint was severe burning pain in her lower legs which
would awaken her every two hours at night. She reported
that she had experienced this severe pain for several years
without relief. She had a history of chronic cellulitis of her
lower legs secondary to the lymphedema and had just completed a course of antibiotics. Immediately prior to the
treatment for the cellulitis, she had received home care
physical therapy through another home care service which
included four anodyne (monochromatic near infrared photo
energy- MIRE) treatments for peripheral neuropathy. She
reported that she did feel some benefit from this therapy as
her legs felt less heavy and she could walk slightly better,
but she did not experience any improvement in the burning
pain at night. The patient stated that her goals were to sleep
better without being awakened by pain, to have more feeling
in her feet, and to walk better so that she could become
more active in her home and church.
This patient had been in a motor vehicle accident twentyfour years ago, resulting in severe compression fractures of
T6-T9. She reported she had a spinal fusion, with two surgical
entry sites through the right chest wall, utilizing a right floating rib for grafting. The patient was diagnosed with Type 2
diabetes mellitus twenty-one years ago and had been insulin
dependent for nineteen years. She reported that she had maintained tight control of her blood sugar levels. Approximately

fourteen years ago, she developed
fibromyalgia, describing her pain as “affecting her all
over,” and was treated with methadone which she believed
had led to fluid retention in her legs. Three years ago, a
morphine pump was implanted into her abdomen, delivering
medication to the intrathecal space of her spinal canal,
enabling her to reduce her need for pain medications. Since
the pump was implanted, she reported that she experienced
much less back pain, but she still had general aching of her
arms and legs with frequent flare-ups of fibromyalgia,
which also affected her energy and ability to walk.
This patient reported that her activities were limited at
home and she could walk slowly to the bathroom and
kitchen using a small base quad cane. She had difficulty
performing light housekeeping, laundry, and cooking due
to leg pain and general fatigue when standing and walking.
Her husband helped her with donning her stockings for
lymphedema management and helped her with household
chores. She was usually too exhausted to leave her home
and rarely went out except for medical appointments. She
also complained of severe right shoulder pain which increased
when using a four-wheeled walker, so she preferred to only
use a quad cane. She reported she was unable to lift her right
arm overhead due to her pain and could not effectively perform her lymphedema massage with this arm at the time of the
physical therapy evaluation.
Physical Examination
A large circular scar was present from her right lateral chest
wall to just medial to the inferior angle of the right scapula.
A smaller horizontal scar was present at approximately the
level of the eleventh rib on the right lateral chest wall.
These surgical scars were a result of her surgery for the spinal
fusion of the T6-T9 compression fractures. In addition,
she had a large near midline vertical scar in her lumbar region
secondary to a previous infection which she developed after
the placement of her pain pump. Further visual inspection
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revealed intact skin on both lower extremities, but her lower
legs exhibited pinkish red coloration. Palpation of skin revealed the skin on her lower legs was thick, bumpy, and firm
with slightly increased warmth to touch. Skin rolling of the
lumbar spine did not reveal trophedema.16 Dr. Bruce states
“trophedema is a collagenic change in the skin that occurs
when impinged nerves reduce the flow of motor impulses
through pathways.”16, p.671.
The patient was examined for strength in both upper
and lower extremities with modified positioning using the
break test as she was unable to tolerate sidelying and prone
positioning. Her standing tolerance was also limited. Muscle
testing was performed as a part of the assessment as strength
deficits could affect her mobility. She was tested in sitting for
upper extremity shoulder flexion, shoulder extension, elbow
flexion, and grip strength and for lower extremity hip flexion,
knee extension, knee flexion, and dorsiflexion. In supine, she
was tested for elbow extension, hip abduction, hip extension,
and plantarflexion. Strength was graded as 4/5 throughout
except for right shoulder flexion which was 3+/5 as she could
withstand minimal resistance due to pain and for weakened
bilateral grip strength as she also experienced finger pain.
A dynamometer was not available for this evaluation.
Range of motion was also tested as restrictions in range
could affect her ability to get out of a chair and the quality of
her gait pattern. Upper extremity active assistive range of motion (AAROM) was within normal limits except for tightness
in bilateral shoulder flexion (approximately150 degrees by
visual inspection). She was able to lift her left arm overhead in
sitting through the available range, but could only lift the right
arm to 90 degrees of flexion in sitting due to pain. She exhibited forward head posturing with an increased thoracic kyphosis. In her lower extremities, AAROM was limited by obesity
and lymphedema. Hip flexion was 90 degrees bilaterally and
extension was neutral by visual inspection. Her left knee flexion was 100 degrees and right was 95 degrees by goniometric
measurements as measured in sitting. Left dorsiflexion was
full range and right dorsiflexion was limited by 10 degrees as
measured by a goniometer in supine with knees extended.
In standing, the patient was forward flexed and stood
with an increased base of support to maintain her balance.
The Tinetti Mobility Test (TMT)18 was performed to assess
her gait and balance. Kegelmeyer, et.al.19 reported the TMT
to be a valid and reliable test with good to excellent interrater
and intrarater reliability when this test was given to patients
with Parkinson’s disease. Similarly, Kloos, et al.20 found good
inter-rater and intrarater reliability when testing patients with
amyotrophic lateral sclerosis (Stages I-III). In the Kegelmeyer
study,19 156 subjects with Parkinson’s disease demonstrated
that a score of less than 20 was sensitive to identifying subjects who fall. This patient had an overall Tinetti score of
14/28 with 6/12 on the gait portion and 8/16 on the balance
portion. She exhibited short uneven strides with an increased
base of support and decreased weight shift over the left stance
4

leg resulting in a shortened stride on the right. She used her
quad cane in her left hand as she was bothered by right shoulder pain when weight bearing. She generally described greater
discomfort of her left leg in standing. She needed more than
one attempt to rise from a normal height chair, but she was
steady upon immediate rising as long as her quad cane was
available for support. She could not stand with her feet completely together due to the girth of her thighs, but needed to
have her feet an additional few inches apart to maintain her
balance. She had discontinuous steps while turning, but she
was steady.
Ankle and knee reflexes were tested with the patient
sitting in a relaxed position without weight bearing through
the feet. Reflexes were tested as large afferent fibers conduct
motor impulses and decreased reflex response could indicate
impairment in neural conductivity.1,5 Smieja, et.al. 21 reported
reflex testing to have “the best reproducibility,” along with
monofilament testing, having moderate agreement when performing tests to assess the diabetic foot. Both knee and ankle
reflexes were checked twice and the stronger response was
noted if there was an inconsistency. The right knee jerk was
within normal limits and the left knee jerk was absent. Both
ankle jerk reflexes were weak with the least response noted on
the left.
Monofilament testing was performed on both feet using
a 10-g (5.07) monofilament. Nine sites were chosen on each
foot: the pads of the great toe, third toe, fifth toe; first, third
and fifth metatarsal heads; the plantar surface of lateral mid
foot; the plantar surface of the heel; and the dorsum of the
foot between the second and third metatarsals. Smieja, et.al.21
tested 10 sites on each foot as he added one site on the medial
arch. He determined that a simplified monofilament testing
procedure which included only four points on each foot (great
toe; first, third, and fifth metatarsal heads) detected 90% of
the patients with loss of protective sensation as compared to
the more extensive evaluation. Shaffer, et.al. 22 studied elderly
community dwellers with distal sensory neuropathy utilizing
monofilament testing, quantitative vibration perception threshold, and balance measures (functional reach, four square step
test, and timed get up and go). The monofilament testing was
the only measure that had a significant correlation with falls
over the past year and had good to excellent inter-rater reliability for collective monofilament testing sites.
The test was performed by first placing the monofilament
on the patient’s forearm and asking her to say “yes” as soon
as she felt the touch. This was practiced two to three times to
assure she was comfortable with the instructions. She was positioned comfortably in her recliner with her feet elevated. She
was asked to close her eyes and say “yes” as soon as she felt
the touch of the monofilament. The monofilament was bent at
close to a right angle and held in place for up to two seconds.
The sites were tested in random order and at random time intervals (approximately 2 to 7 seconds apart). If she did not say
“yes” while the monofilament was held in place, the site was
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marked as insensate. Initially, this patient had no perception of
sensation to the touch of the 10g monofilament in all the metatarsal heads of both feet, except the first metatarsal head of the
right foot and she had no sensation in any of the six toes. She
also did not perceive sensation on the dorsum of either foot,
but she was able to feel sensation on both lateral mid feet and
heels.
Pain was assessed for both lower extremities using the revised version of the Short-form McGill Pain Questionnaire
(SF-MPQ-2). I23 The Short- form McGill Pain Questionnaire
was revised to include additional questions that are specific
to neuropathic pain without excluding questions that address
non-neuropathic pain or a mixture of non-neuropathic and
neuropathic pain. The SF-MPQ-2 was chosen as an assessment tool for this patient as she had a history of chronic pain
secondary to fibromyalgia as well as chronic neuropathic pain
secondary to diabetic DSP. This tool uses a visual analogue
scale of 0 to 10, instead of 0 to 4 in the original Short-form
McGill Pain Questionnaire so that smaller increments of improvement could be reported. A clinical trial was conducted
with 226 patients with peripheral diabetic neuropathy and
882 participants with diverse symptoms of chronic pain. This
tool was shown to have excellent reliability and validity. The
questionnaire lists 22 pain items which the patient scores on
a visual analog scale of 0 (no pain) to 10 (worst possible)
over the past week.30 She was instructed to limit her response
to lower extremity pain only. She listed hot-burning pain as
10/10 which she stated reached this peak at night; tender and
numbness 8/10; shooting pain, stabbing pain, sharp pain, and
aching pain 7/10; tingling or “pins and needles” 6/10; gnawing
pain and tiring exhausting 5/10; aching pain and itching 4/10;
throbbing pain and cramping pain 2/10. She rated splitting,
sickening, fearful, punishingcruel, electric-shock pain, coldfreezing pain, and pain caused by light touch 0/10. The total
score was 82.
Evaluation
This patient’s complaints of severe burning pain along with
the other symptoms mentioned were consistent with her diagnosis of diabetic peripheral neuropathy.
Goals were discussed and the patient was in agreement
with the following goals:
1. Patient to have decreased complaints of burning
pain in lower legs and feet at night from 10/10 to
3/10.
2. Patient to have lessened complaints of other
pain sensations in both legs as evidenced by improved
scoring on the SF-MPQ-2.
3. Patient to have improved sensation to light
touch in both feet as measured by 10g monofilament
testing.
4. Patient to increase Tinetti (TMT) score from

14/28 to 19/28.
5. Patient to ambulate with a quad cane with increased
ease and confidence on level and unlevel surfaces.
The plan was to provide MPS, primarily utilizing the diabetic
neuropathy protocol as established by Dr. Bruce.24 Additionally, the patient would be given limited exercises for balance
and strengthening as part of a simple home exercise program
and gait training. Even though this patient had mild weakness
which was likely due to her deconditioned state secondary
to pain and fatigue, her general strength was functional and
was not to be specifically addressed as a goal. Since the treatment for diabetic neuropathy would be extensive, this patient
agreed that her right shoulder pain would not specifically be
addressed during this course of treatment. Rehabilitation potential was considered to be good for the above goals and was
expected to be achieved in six visits (twice weekly for three
weeks).
Intervention
MPS treatment was initiated on the same day the initial evaluation was completed. Since this patient had a history of fibromyalgia, a decision was made to progress slowly with the
MPS to assure this patient had good tolerance to the treatment
as some fibromyalgia patients may experience an exacerbation of symptoms if over stimulated.16 The diabetic neuropathy
protocol by Dr. Bruce is extensive and includes ten steps (see
protocol available from the Home Health Section website,
www.homehealthsection.org). The first step includes stimulating parasympathetic points on the wrists, lower legs, ankles,
and chest which, as stated by Dr. Bruce, “deregulates the autonomic nervous system”24, p.1 , producing a calming effect to
allow for further treatment.The point locations are described in
the protocol. The exact location of the point was found when
the point electrode was applied to the skin and moved slightly
until the device made a high pitched sound. After a point was
located, the stimulator was activated for 20 beeps. Most of the
protocol for fibromyalgia is very similar to step one of the diabetic neuropathy protocol, only adding a few additional points.
Step one and some of these additional points were treated bilaterally on the first treatment (K27-, two thumbs width away
from the midline of the sternum, just below the clavicle; Li11-,
the outer crease of the elbow with the elbow flexed at 90 degrees; Li 10-, two fingers width distal to Li 11-). The patient
tolerated the treatment well and immediately stated that her
feet were lighter and walking was easier. She demonstrated the
ability to take longer steps.
Details of treatments 2 – 7 are outlined in Table 1.
OUTCOMES
Retesting was performed two days after the final MPS treatment. The patient had developed more edema in her lower
legs in the previous two days as she had not been using her
compression stockings or bandages. Knee and ankle reflexes
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were retested. Knee jerk reflexes were now equal and within
normal limits. The left ankle jerk remained weak, but the
Table 1: Treatments 2 – 7
Treatment
Parameters
2

3

6

Steps 1 & 2, plus K27-,
Li10-, Li11(fibromyalgia points).
Modifications, step 2:
Gait release done supine,
MPS done sitting. Gb41stimulated end of Rx
(rescue point).
Entire protocol followed
(Steps 1-10)

4

Entire protocol. Added
home exercises: standing
hip abduction, marching
in place, wall slides.

5

Entire protocol, except
step 10

6

Entire protocol, except
step 10; only Rx small
lateral chest scar

7

No MPS, reviewed home
exercise program,
retesting

Subjective
Findings
Constant pain in LE
decreased to no
pain post treatment,
but c/o itching
increased. Gb41administered.
Itching decreased.
During Rx of both
lateral chest wall
scars, reported
radiating sensations
into right shoulder.
Post Rx, reported
no right shoulder
pain and could feel
her toes and balls of
feet for first time.
Reported, no longer
waking because of
burning pain at
night - mild burning
pain at night; none
during the day, only
tingling sensations.
Reported using
right arm better (no
pain) for
lymphedema
massage, walking
more in home,
performing more
household chores.
Prior to Rx,
reported feeling
warmth and wet
sensations on the
floor when walking.
Reported minimal
sensitivity when
scars Rx now.
Small lateral chest
scar most sensitive.
Reported improved
sensitivity to
temperature, no
pain in legs during
the day, improved
ability to walk and
perform activities in
her home. Able to
tolerate wearing
diabetic shoes post
Rx for the first
time.
Reported she was
able to comfortably
wear diabetic shoes
throughout the day
following Rx 6.

right ankle jerk showed an increased response and was within
normal limits. The patient filled out another SF-MPQ-2. She
indicated significant improvement
in all areas, noting burning pain to
Objective Findings
Additional
be 2/10. She rated tender and numbComments
Gait improved with Overstimulation
ness as 3/10; throbbing, sharp, burnincreased step
may produce
ing, tiring- exhausting, and itching
length and left
unusual sensations
as 2/10; shooting, stabbing, crampweight shift
(itching) which is
ing, aching, heavy, piercing, pain
decreased or
eliminated with
caused by light touch, tingling or
Gb41
‘pins and needles’ as 1/10; splitting,
sickening, fearful, punishing- cruel,
Could raise arm
Scars restrict
electricshock, cold-freezing as 0/10.
overhead
energy flow and
disrupt the
The total score was 25 as compared
circulatory and
to 82 on initial assessment. Monolymphatic systems
filament testing showed significant
improvement in the right foot as
she could feel 7 out of the 9 sites as
compared to 3 out of the 9 sites initially. The left foot showed minimal
Still able to lift arm
overhead
change as she could feel 3 out of the
9 sites as compared to 2 out of the 9
sites initially. The Tinetti Mobility
Test increased from 14/28 to 24/ 28
indicating a lower fall risk. The patient consistently reported that she
felt more sensation in her feet including cold, warmth, and textures.
Her activity level had increased
and she was walking with greater
speed and confidence on level and
unlevel surfaces, sometimes even
forgetting her quad cane.
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DISCUSSION
Physical therapists frequently
evaluate and provide treatment for
patients with DSP/DPN as many of
these patients demonstrate an unsteady gait and have a history of
falls.7-8, 12-13 In addition to the higher
risk of falls, patients experiencing
decreased sensation have a higher
risk of developing foot lesions
which may not heal, resulting in
amputations. Severe pain and parasthesias may also be debilitating, resulting in a greater need for medications which can have potential side
effects. Maintaining blood sugar in
a normal range is the first course of
treatment, but many patients still
have persistent pain, loss of protec-

tive sensation, and loss of balance.1-5 Additional treatment options need to be offered to patients. MIRE treatment has been
studied and utilized by our profession with varied results.10-12
Acupuncture, although not utilized directly by our profession,
appears to demonstrate effectiveness as a treatment option,
but the research is very limited.13-16 MPS treatment, which incorporates principles of acupuncture, has not been reported in
the literature except for one study of general musculoskeletal
pain; however, this modality may be helpful in the treatment
of DSP/DPN.17
This patient was able to achieve and exceed all of her goals
with the exception of minimal improvement in sensation to her
left foot as tested with a 10g monofilament. As noted on the
evaluation, the patient’s left foot was more insensate than the
right foot and she exhibited decrease weight shifting to the left
during stance phase. Leonard, et.al25 noted in their study that
the patients with more severe sensory impairment did not exhibit significant improvement in sensation, pain reduction, or
neuropathic pain symptoms with MIRE treatment while those
with less severe impairment did. Results with this patient were
consistent with Leonard, et. al’s findings for sensory testing,
but not for pain and neuropathic symptoms as the patient
reported a significant decrease in pain and neuropathic symptoms in both legs. As I also noted, this patient had not worn
her compression stockings for two days and was experiencing
more edema in her left leg at the time of final testing. Possibly
the increased edema affected the testing results.
Of the six MIRE studies using monofilament testing, four
used only one monofilament (10g -5.07)10,11,26,27 as I did. The
other two studies tested subjects with two or four monofilaments at each site in order to determine the degree of
insensitivity.25,28 Possibly, if I had used a 6.65 monofilament,
which is easier to detect, in addition to the 5.07 (10g), this
patient may have demonstrated the ability to feel the monofilament. Interestingly, there was not agreement with sites tested
or sites were not specified in these research studies.
Monofilament testing is used to access the small afferent
fibers which conduct touch, warmth, and nocioceptive impulses; whereas, vibration testing is used to access large afferent
fibers which conduct both motor and sensory impulses, including cold sensation, position sense, and vibration perception.1,5
Vibration testing was not done on this patient and may have
provided additional insight. Interestingly, her left knee jerk reflex improved from being absent to normal and her right ankle
jerk reflex improved slightly but remained weak. Possibly this
improvement was due in part to the increased parasympathetic
input 16, which promoted relaxation and allowed for a more
normal reflex response.
Acupuncture is an ancient treatment that is not well understood in western culture, but it is based on the belief that
energy (chi) flows through channels (meridians) in proper
balance and the blockage of this energy flow will cause pain-

ful symptoms and dysfunction. Acupuncture increases endogenous morphine production which may be responsible in part
for the pain relief experienced by this patient.15,16 This patient
was contacted five weeks following the cessation of treatment
and she reported that the burning pain in her legs had not returned. I would conclude that the explanation can not be solely
due to endogenous morphine production as this effect would
not be lasting.
As mentioned, this patient had severe pain in her right
shoulder prior to the onset of treatment. When the scars on her
right chest wall were treated with MPS, she was immediately
able to raise her arm overhead without pain. The release of the
scars would allow for energy to flow freely, eliminating painful symptoms and allowing increased range of motion according to acupuncture theory. 16
This case report provides insight into another treatment
modality which may be effective in treating patients with
DSP/DPN. MIRE has been studied extensively, but minimal
research has been performed utilizing acupuncture or MPS for
the treatment of DSP/DPN. Controlled research studies to examine the effectiveness of MPS could be valuable in the quest
to provide effective treatment for these patients.
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