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Limb Loss in the United States
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Up to 55% of diabetics with lower extremity limb loss will require
amputation of the second leg within 2-3 years1
2 million amputees in U.S., expected to double by 2050 if current
national health issues are not addressed2
Limb Loss Statistics www.amputee-coalition.org

Army Colonel Greg Gadson lost both of his legs in Iraq
Image: Mark Thiessen

PHANTOM LIMB PAIN
A perceived pain by a region of the body that is no longer present...
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Causal
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Central
Desensitization
Peripheral
Nerve excitability and
deafferentation

Hypersensitivity to
increased neuronal activity
of NMDA receptors in
dorsal horn of spinal cord

Maladaptive
Plasticity
Cortical reorganization
of sensorimotor cortex
of the somatotopic
regions of the brain
associated with the
missing limb

PROBLEM

Sarah Reinertsen, 1st female leg amputee to
complete the Ironman

▪

Currently, no treatment protocol for phantom limb pain

▪

Pharmacological treatment failures above 80%
▪

High incidence of side effects

▪

Pain relief only occurs while taking medication

HYPOTHESIS

The nature of phantom limb pain as a
disruption of qi in the meridian pathways
designates acupuncture as an effective
course of treatment for amputees.
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The ‘Body-Self’ Neuromatrix
by Robert Melzack, Cartographer of Pain (1929-2020)

1. Due to the vividness of the phantom limb, the neural processes in the brain are also responsible for
physical body sensory normally activated by inputs, and can also act in their absence.

3. Distinct from other people and the surrounding
world, the body is perceived as a whole, and
identifies as the ‘self’, which is produced by
central neural processes and cannot be derived
from the peripheral nervous system or spinal cord.

Image: Greg Kadel

2. Because these neural processes act in the absence of inputs, the qualities of experience lie in the
neural networks of the brain. Stimuli may trigger these sensory patterns, but do not produce them.

4. The experience of unity is produced by central
neural processes that are ‘built-in’ by genetic
specification; although, this built-in component
must be modified by experience.
Aimee Mullins, Paralympic Blade Runner, Model, Actress

Traditional Chinese Medicine
▪ The meridian pathways used in Traditional Chinese

Medicine (TCM) are considered a subtle body that are
associated with specific organs and indications of
disharmony throughout the body.

▪ Qi is a vital life force present not only in our bodies,

but throughout the universe that gives spirit to all living
things.

▪ Needling directs the Qi along the meridians in a way to
balance the system and facilitate healing.

▪ The elicitation of ‘de qi’ is a reflection of connecting
with the meridian pathway.

▪ “Blood follows the qi, mind directs the qi.”

METHODOLOGY
▪

Relevant sources were searched from PubMed,
MEDLINE, Ebsco, Cochrane Central Registrar
of Controlled Trials, Google Scholar, and
Science Direct.

▪

Search terms included phantom limb pain,
amputation, cortical reorganization,
acupuncture, meridians, scalp acupuncture,
sensorimotor cortex, cerebral cortex, and
energy medicine.

▪

Years of publication were limited to the
previous 25 years.
Daryl Henderson
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Literature Review

Maladaptive Plasticity
Imaging studies have correlated the
existence of PLP with cortical
reorganization in the sensorimotor
cortex

Hand and face area
representations are activated
during lip pursing movements in
amputees experiencing PLP

Amputee with
PLP

J Clin Invest. 2018;128(6):2168-2176. https://doi.org/10.1172/JCI94003

Amputee
without PLP

Healthy
Control

Lotze M, Flor H, Grodd W, Larbig W, Birbaumer N. Phantom movements and pain. An
fMRI study in upper limb amputees. Brain. 2001;124(Pt 11):2268-2277.
https://www.ncbi.nlm.nih.gov/pubmed/11673327

Myoelectric Prosthesis16,17

Mental
Imagery14,15
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Adaptive
Plasticity

Transcranial Direct Current
Stimulation (tDCS)13
Repetitive Transcranial
Magnetic Stimulation (rTMS)12
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Phantom Motor
Execution

Kumaran G/Mission Smile

Neuroimaging
Functional MRIs
fMRIs have linked the therapeutic functions of
acupuncture points to corresponding structures in
the brain such as cerebellum, sensorimotor cortex,
visual cortex, auditory cortex, amygdala,
hippocampus, thalamus, hypothalamus, basal
ganglia, and cingulate gyrus 9,10
Analyses revealed clusters of decreased activity in
the specific brain regions along with increased
activity in the sensorimotor cortex10,11
Limbic-Paralimbic-Neocortical Network (LPNN)
identified
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The limbic-paralimbicneocortical network is
deactivated....

....when de qi has
been achieved.

Energetics of Acupuncture
Harmonic analysis of arterial pressure
pulse waves

Correlated with 12 primary meridian pathways at
different Hz when heartbeat is at baseline of 72 bpm3

Photoluminescent BIOCERAMIC
Material on meridian current flow

Irradiation on acupuncture points induced effects on the corresponding
electrical meridian current flows confirming an interconnected network of
channels4

BIOCERAMIC Resonance effect on
meridian channels

‘Propagated Sensations along Meridians’, or PSM, located on TCM
meridian lines in subjects with chief complaints associated with those
channels5

Transcutaneous CO2 Emissions of
meridian and acupoints

Energy metabolism along Pericardium Hand-Jueyin channel confirms
strong correlativity of body surfaces and points on the meridian6

BIOCERAMIC Resonance used during
stimulation of UB points of the ears,
hands and feet

Biofield created and confirms validity of virtual channels and mapping to
integrate TCM concepts of reflexology, meridians, and biofield
therapies7

Acupuncture for Phantom Limb Pain

Acupuncture for PLP
Case 1
•

LV3
Taichong

34 yo male with left
transtibial amputation stump
due to congenital talipes

•

Pain with pins and needles
that felt like toes were’
bunching up’, VAS 9

•

Tingling phantom toes at LV3
Taichong, felt de qi at ST32
Futu which gradually relieved
cramping

SP6
Sanyinjiao

ST36 Zusanli

•

4 total sessions in 4 weeks,
VAS 0 for PLP and remained
pain free at 2 month follow
up

ST32 Futu

ST37 Shangjuxu

Bradbrook D. Acupuncture treatment of phantom limb pain and phantom limb sensation in
amputees. Acupunct Med. 2004;22(2):93-97. https://www.ncbi.nlm.nih.gov/pubmed/
15253586

CASE 2

•

68 yo female with hemi-pelvectomy 2 yrs prior

•

Phantom leg felt twisted, externally rotated at 90 degrees at all times in addition to
residual leg pain (RLP) that kept the patient from continuing rehab therapy with
prosthesis, VAS 7

•

LV 3 Taichong – evoked de qi, extreme relaxation, warmth and tingling at site

•

‘Un-clamping, diminishing, and reducing in length’ as the rest of needles were
inserted

•

ST32 Futu – a complete cessation of PLP as if her leg had retracted into her body

•

End of first session, VAS 0 and required no further acupuncture

Bradbrook D. Acupuncture treatment of phantom limb pain and phantom limb sensation in amputees. Acupunct Med. 2004;22(2)
93-97. https://www.ncbi.nlm.nih.gov/pubmed/15253586

CASE 3
19 yo male with right transfemoral amputation 2 months
prior from accident resulting in severe injuries – open
book fractured pelvis, externally fixated femur,
comminuted facture of tibia and fibula
Residual leg scar was uneven and adherent
PLP was ‘electric shock’ down back of phantom leg,
severe ‘cramping’ in phantom toes with feeling of them
‘crossing over’ one another, VAS 8
After first session, VAS 3 even though no de qi was
evoked
Pain returned 2 hours post treatment, and no positive
results were seen in the next 3 sessions, VAS 7 after final
review
Bradbrook D. Acupuncture treatment of phantom limb pain and phantom limb sensation in amputees.
Acupunct Med. 2004;22(2):93-97. https://www.ncbi.nlm.nih.gov/pubmed/15253586

Myodesis of Adductor Muscle in Reconstructive
Transfemoral Amputation Surgery. Illustration
courtesy of Prosthetics Research Study.
Seattle, Washington.

Scalp Acupuncture for PLP
Case Study

•

71 yo female with surgical amputation below right elbow 2 yrs
prior

•

PLP felt like severe numbness and pain from the phantom
fingers through to her right forearm stump, patient could feel
the missing limb’s position in space and tried to reach for
objects, VAS 10

•

Four scalp points and one scalp line (MS7) were used and de
qi achieved after 1 min of rapid stimulation

•

6 sessions given over 3 weeks, by sixth month final review,
PLP VAS 0

Tseng C-C, Chen P-Y, Lee Y-C. Successful treatment of phantom limb pain and phantom limb sensation in the traumatic amputee using scalp acupuncture.
Acupunct Med. 2014;32(4):356-358. doi:10.1136/acupmed-2014-010556

Complex
Regional Pain
Syndrome
(CRPS)

Neuropathic
Characteristics

Stroke

Changes in Sensorimotor
Activation Patterns

Clinical presentations and cortical
responses to treatment can be
measured with same imaging
techniques

Phantom Limb Pain
Bespoke Innovations

Scalp Acupuncture for CRPS1
Case Series

▪

Study conducted on 14 patients with CRPS1 using scalp
acupuncture

▪

SA given 1-2 times weekly for up to 4 weeks

▪

Results showed improvement in pain by more than 80%, 9 subjects ended with
VAS 0 and 5 subjects ended with VAS 1

▪

Decreased sensory changes and improved extremity function

▪

Responses sustained for 20 months after final session

▪

Highlighted at the 2009 American Academy of Pain Medicine Annual Meeting
Hommer DH. Chinese scalp acupuncture relieves pain and restores function in complex regional pain syndrome. Mil Med. 2012;177(10):
1231-1234. https://www.ncbi.nlm.nih.gov/pubmed/23113454

Scalp Acupuncture for CRPS1

Hommer DH. Chinese scalp acupuncture relieves pain and restores function in complex regional pain syndrome.
Mil Med. 2012;177(10):1231-1234. https://www.ncbi.nlm.nih.gov/pubmed/23113454

Acupuncture for Ischemic Stroke
RCT
o

250 patients assigned to 2 groups, conventional rehab with and without acupuncture

o

Subjects hospitalized with acute ischemic stroke and hemiplegia were included

o

Motor and sensory scalp acupuncture points on lesion side

o

Additional body points chosen on affected side of body for therapeutic functions, added for dysphagia
and cognitive impairments

o

Outcomes blindly measured at weeks 1,3, and 7 with NIHSS, VFSS,
MMSE, and MoCA

Results showed significant improvements of neurological deficits,
lower extremity motor function, swallowing disorder, and
cognitive impairment compared to conventional rehab alone, no
significant changes for upper extremity motor function
Chen L, Fang J, Ma R, et al. Additional effects of acupuncture on early comprehensive rehabilitation in patients with mild to moderate acute ischemic stroke: a multicenter
randomized controlled trial. BMC Complement Altern Med. 2016;16:226. doi:10.1186/s12906-016-1193-y

One cross-sectional study observed
that 28.7% of amputees suffer from
depressive symptoms.....
For those with severe depressive
symptoms, 32.9% reported needing
mental health services, but not receiving
them....
While 67.1% reported not needing
mental health services....
Darnall BD, Ephraim P, Wegener ST, et al. Depressive symptoms and mental
health service utilization among persons with limb loss: results of a national
survey. Arch Phys Med Rehabil. 2005;86(4):650-658. doi:10.1016/j.apmr.
2004.10.028

Sergeant 1st Class Nicholas Lavery, Green Beret, 5th Special
Forces and the first special operator to return to
combat as an above the knee amputee.

The Energy / Trauma Connection

2.7

Those exposed to trauma are
times more
likely to have a functional somatic syndrome

PTSD creates functional somatic
susceptibility to chronic pain

The subtle body transmutes emotional and
mental imbalances into physical pain
Afari N, Ahumada SM, Wright LJ, et al. Psychological trauma and functional somatic syndromes: a systematic review and meta-analysis.
Psychosom Med. 2014;76(1):2-11. doi:10.1097/PSY. Image: Blatchford

Proposed Mechanisms
of Phantom Limb Pain

Western
Peripheral
Deafferentation

Central
Sensitization

Cortical
Reorganization

Maladaptive
Plasticity

PHANTOM
LIMB PAIN

AMPUTATION

Disruption in
flow of Qi

Qi & Blood
Stagnation

Deficiency/
Excess of Qi in
Meridians

Eastern

Imbalance in
subtle body

Summary
PLP is correlated with CR
that takes place in S1/M1,
and the brain is capable of
adaptive plasticity with
certain therapies.

Case studies demonstrate
positive results for PLP,
and trials have reported
acupuncture benefits for
conditions of similar
pathologies.

Neuroimaging studies
have shown acupuncture
affects the same brain
structures as PLP through
the existence of meridian
pathways.

Case reports of other
energetic therapies used
for PLP showed positive
results. Emotional and
mental imbalances in the
subtle body play a
significant role in pain
processing and chronic
pain syndromes.

PTSD creates a functional
somatic susceptibility to
chronic pain that is
transmuted into physical
pain through mental and
emotional imbalances.

Kate Turning

Conclusion
Acupuncture has shown to be
beneficial for both eastern and
western conditions...

However, due to low quality
evidence and lack of controlled
trials, the efficacy of acupuncture
for phantom limb pain in this
review is inconclusive.

Thank

You!

Image: Kumaran G/ Mission Smile
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