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Figure 1. !e peripheral 
nervous system. Peripheral 
nerves originate in or near the 
spinal cord and can extend all the 
way to the fingers or toes.

Figure 2. Types of nerves in the peripheral nervous system and their functions. Nerves 
can vary by size (large or small) and amount of myelin insulation (fully insulated, thinly 
insulated, or uninsulated). Large nerves transmit signals more quickly than small nerves, 
and myelinated nerves more quickly than unmyelinated nerves. Motor nerves are large and 
myelinated and control muscle function. Sensory nerves can be large or small, with di!erent 
amounts of myelin; each type transmits a di!erent type of sensory information to the central 
nervous system. Autonomic nerves are small and myelinated only thinly if at all; these nerves 
control involuntary body functions, such as heart rate and digestion.
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Figure 3. Distribution of a"ected 
areas. Symptoms are often 
distributed in a “stocking and glove” 
pattern, first appearing on the toes 
or feet and then expanding up the 
leg before repeating the pattern in 
the hands and arms. In many cases, 
the area that has lost sensation (as 
tested with pinprick or vibration; 
pale blue) is much larger than the 
area with overt symptoms such as 
pain, burning, or noticeable 
numbness (dark blue).
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Figure 4. Measurement 
of sensitivity. "e lower 
extremities were divided into 7 
“zones” for recording sensitivity 
to vibration and pinprick. "e 
highest zone in each limb with 
loss of sensation was recorded as 
the score. A score of 0 represents 
normal sensation. 
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  Table 1. Patient characteristics
Characteristic Distributiona

Sex (M/F) 63/37

Age (y; mean ± SD)
Males
Females
Range

66.7 ± 13.0
65.8 ± 11.0
68.4 ± 15.8
15–89

Cause of neuropathy
Diabetes 
Chemotherapy 
Alcoholism
Car accident
Bells Palsy
Diabetes + Alcoholism
Diverticulitis
Drop foot
Multiple Sclerosis
Pulled Hamstring
Restless Leg Syndrome
Not available

26
4
3
2
1
1
1
1
1
1
1
58

Diagnosed by
Neurologist 
Family practictioner
Podiatrist 
Oncologist 
Neurosurgeon
Orthopedist
Not available

57
25
6
3
1
1
7

Duration (y)b

mean ± SD
range

6.4 ± 6.0
0.5–40

Duration
"10 y
>2–9 y
#2 y

30
39
30

Medications
Gabapentin (Neurontin)
Pregabalin (Lyrica)
Amytriptyline (Elavil)
Nortriptyline (Pamelor)
Gabapentin + Pregabalin
Gabapentin + Amytriptyline
Not available

33
7
1
1
3
2
39

a Values are numbers of patients, unless otherwise specified 
b One patient did not report duration
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Figure 5. Change in symptom scores from initial to final treatment 
visit. Box plots representing the distribution of scores on the Pain (n = 77), 
Numbness (n = 78), and Burning (n = 62) numeric rating scales at the initial 
and final treatment visits. "e line through each box is the median, the top 
of the box is the 75th percentile (3rd quartile), the top of the “whisker” is the 
95th percentile, the bottom of the box is the 25th percentile (1st quartile), and 
the bottom of the “whisker” is the 5th percentile. Circles represent individual 
responses above the 95th percentile. For the final burning score, the median = 
the 25th percentile = 1.

Table 2. Changes in numeric rating scales from initial to final treatment visits
Symptom present at 

baseline, n (%)a
Reductionb

n (%)c
No change 

n (%)c
Increase
n (%)c

Pain 77 (96%) 67 (87%) 8 (10%) 2 (3%)
Numbness 78 (98%) 68 (87%) 7 (9%) 3 (4%)
Burning 62 (78%) 46 (74%) 13 (21%) 3 (5%)

a Percentage of patients relative to total number analyzed (n = 80).
b Reduction in score represents an improvement in symptoms.
c Percentage of patients relative to those who had symptom at baseline.
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Figure 7. Return of 
sensation after therapy. 
Typical extent of areas 
a!ected by active 
symptoms and loss of 
sensation before (left), 
during (middle), and 
after (right) the Realief 
"erapy treatment 
program are illustrated 
in blue.

Figure 6. Change in response to stimulation from the initial visit to the final visit. "e 
lower limbs were divided into 7 “zones” from 1 (ball of foot) to 7 (upper thigh). See Figure 4 
for reference. "e scores reflect the highest zone with disturbed ability to detect pinprick (a) or 
vibration (b). A score of 0 indicates no disturbance. In most patients, sensation returned to most 
of the leg and foot after treatment.
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Case Study 1
For a little over a year, Mr. F, a 79-year-old man, had 
symptoms of numbness, pain (including shooting 
pains), ‘pins and needles’, and increased sensitivity to 
touch below the knees of both legs. "e symptoms had 
begun in his toes and then progressed up towards his 
knees; the symptoms had also gotten worse over time. 
Mr. F is retired, but the symptoms limited his activities 
and ability to exercise and interfered with his balance 
and sleep. An electromyelogram (EMG) performed 
by a neurologist confirmed the presence of peripheral 
neuropathy. Although the cause was not known, 
Tinel’s tests were positive for nerve compression at 
the tarsal tunnels (ankles). He was not taking any 
medications for the neuropathy.

When Mr. F first came to the clinic he rated his 
symptoms at 9/10 for pain, 8/10 for numbness, and 
9/10 for burning, a level he described as “moderate”. 
Tuning fork tests showed a loss of vibration sensation 
from the waist down, and pinprick tests confirmed 
increased sensitivity below the knee. He also had loss 
of joint motion in his ankles.

Mr. F was treated with physical manipulations to 
restore motion to his ankles. Laser therapy, 3 minutes 
each side at the lumbar nerve roots and 12 minutes per 
leg, was used to treat the neuropathy symptoms.

By the third visit, Mr. F’s ability to detect vibration 
had returned between the waist and the lower quarter 
of the leg on the right and lower third of the leg on the 
left. "e increased sensitivity to the pinwheel was also 
now limited to the bottom third of the leg. Mr. F rated 
his pain at 5/10 (present only in his feet), numbness 
at 4/10, and burning at 3/10 (present only in his toes) 
and reported that his symptoms were better overall.

At visit 15, Mr. F’s vibration sensation was 
abnormal only on the balls of his feet, although he still 
had hypersensitivity to pinprick. Mr. F reported that 
his pain, numbness, and burning were all now at 2/10 
and were present only in the front part of the soles of 
his feet. 
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Case Study 2
Ms. Y is a 65-year-old woman whose symptoms of numbness, pain (including shooting pains), pins and needles, 
and increased sensitivity to touch began 2 years ago, about the same time she was diagnosed with type 2 diabetes. 
Her symptoms started in the toes and spread to the lower third of each leg, getting more intense as they spread; 
she also had abnormal feeling in her hands and fingers. "e symptoms interfered with her daily activities and her 
balance also deteriorated, so she had to be very careful as she walked. EMG and nerve conduction velocity studies 
performed by a neurologist confirmed the presence of peripheral nerve dysfunction. She was prescribed gabapentin, 
which helped her to sleep.

When Ms. Y came to the clinic, we noted loss of vibration sensation in her lower legs. Pinprick sensation was 
absent in the lower part of her right leg and up to the middle of her left thigh, but she was hypersensitive to the 
pinwheel in the region just below her knee. She also had reduced reflexes at the knees and heels and loss of motion 
in her wrists, ankles, and toes. She rated her pain at 9/10, numbness at 6/10, and burning at 4/10.

Ms. Y was treated with physical manipulations to restore motion to her ankles. Laser therapy, 3 minutes each 
side at the lumbar nerve roots and 12 minutes per leg, was used to treat the neuropathy symptoms.

At her third visit, sensitivity to vibration had returned except to the lowest third of her right leg and lowest 
quarter of her left leg. Abnormal pinprick responses were limited to her feet, ankles, and—on the left side only—the 
lowest quarter of the leg; these regions were divided into areas of no sensation on the farthest parts of the limb with 
hypersensitivity on the back of the foot, ankle, or leg. Her range of motion had improved in the wrists and ankles, 
and her self-rated symptoms were 4/10 for pain, numbness, and burning, with all symptoms confined to the lower 
portions of the leg.

At visit 16, sensitivity to vibration was fully present in both legs and the abnormal response to pinprick was 
limited to a small area of increased sensitivity on the first left toe. Ms. Y rated her symptoms at 1/10 for pain, 
numbness, and burning present mostly at the very front of the soles, and reported that the only bothersome 
symptom remaining was a sti! feeling at the fronts of her feet.
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