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ABSTRACT

Background: Pain is one of the most-frightening complications of cancer and disrupts quality of life. Cancer-

related pain can be caused by primary cancer itself, metastases that occur, and interventions to treat cancer.

Almost all cancer-related pain is pain with moderate-to-severe intensity. Thus, cancer-related pain management

often involves administration of opioid analgesics. However, administration of opioid analgesics can cause

side-effects that cause new problems for these patients. Several studies have shown that acupuncture can reduce

cancer-related pain and data show that acupuncture therapy is safe and can provide clinically meaningful

improvements when used in conjunction with standard therapy.

Case: A 72-year-old female patient had pain throughout her body since 1 month prior to before being admitted

to the hospital. She was unable to sleep at night often cried because she was unable to stand the pain. This was

reduced by morphine 3 · /day. Because of the drug’s side-effects, she slept more often during the day, could not

sleep at night, and was constipated. She also had breakthrough pain, on an average of 2–3 · /day. She had a

history of malignancy in the pleura, liver, lungs, and cervix. There was an increase in some tumor markers. Her

baseline numeric rating scale (NRS) assessment was 4 with an oral morphine slow-release tablet 3 · 15 mg/day.

Acupuncture therapy was performed at Battlefield Acupuncture points of the right ear and body acupuncture

points (LI 4, LI 11, ST 36, SP 6, and LR 3) was treated with 3-Hz continuous-wave electroacupuncture for

30 minutes at each session. During this therapy, there were reductions in pain (baseline NRS 4 became 2), need

for morphine, morphine side-effects, and frequency of breakthrough pain. There were no significant side-effects

due to acupuncture.

Conclusions: Acupuncture is an effective and safe therapeutic option for reducing cancer pain with minimal

side-effects. Acupuncture can enable a reduced need for narcotic analgesics.

Keywords: acupuncture, cancer pain, battlefield acupuncture, electroacupuncture

INTRODUCTION

Pain is one of the most frightening complications of

cancer and disrupts the functioning of life. Factors—

including fear, anxiety, and depression—can all contribute

to increased pain and breakthrough pain episodes, which

result in additional medical visits and costs. The preva-

lence of pain in cancer reaches 50% in patients undergoing

active treatment for malignancy, and up to 90% in patients

with advanced cancers.1

Cancer-related pain can be caused by primary cancer

itself, metastases, interventions to treat cancer (surgery,

chemotherapy, and radiotherapy). However, the main cause

of the pain cannot always be identified. Cancer-related pain

is a mosaic of various kinds of pain that are produced

through different mechanisms. The prevalence of pain is
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also related to the type of cancer, and age, with younger

patients experiencing more pain.1,2

Almost all cancer-related pain is pain with moderate-to-

severe intensity. Thus, cancer-related pain management

often involves administration of opioid analgesics. How-

ever, these opioid analgesics can cause several problems,

including side-effects associated with opioids, excessive

doses that increase abuse/addictions, accidental overdoses,

and/or respiratory depression.3

Nonpharmacologic interventions such as acupuncture are

safer approaches to treating cancer-related pain. Some

randomized controlled clinical trials showed that acupunc-

ture can reduce cancer-related pain. Acupuncture therapy

combined with standard therapy significantly reduces

cancer-related pain, compared to standard therapy. Overall,

the data show that acupuncture therapy is safe and can

provide clinically meaningful improvements when used in

conjunction with standard therapy.3

The International Association for the Study of Pain

(IASP) classified pain into nociceptive pain and neuropathic

pain. In cancer-related pain, nociceptive pain can occur as a

result of invasive stimuli from the primary tumor and/or

from metastatic lesions that invade or compress surrounding

structures, pathologic fractures, or bleeding in tumors.

Neuropathic pain is the result of changes in pain processing

and occurs at the level of the central or peripheral nervous

system. Examples are peripheral neuropathy induced by

chemotherapy or postradiation pain. Pharmacologic man-

agement must be tailored to the specific type of pain. Often

patients with cancer have mixed kinds of pain that require

combination therapy.1

In nociceptive pain, after the nociceptors are stimulated,

impulses are transmitted first by the nerve fibers (Ad, thin

myelinated) and then by the slower nerve fibers (C, unmy-

elinated). These fibers terminate in the dorsal root of the

spinal cord or trigeminal ganglion, which then interact with

neurons in the central nervous system (CNS) in the spinal

cord. These cells synapse into the contralateral thalamus,

and then, impulses are transmitted to the cortical region via

the somatosensory pathway. Interactions at the cortical level

are very complex, involving the somatosensory cortex,

frontal cortex, and limbic system.

Any pain-impulse transmission pathway can be inhibited

to block pain signals in the area. Pain perception can vary

depending on several factors, including anxiety, depression,

and distraction, which have no direct relationship with no-

ciceptors or noxious stimulus, suggesting other mechanisms

that modulate transduction and pain response. These

mechanisms include inhibition at the level of the spinal cord

by nonnoxious input (the gate-control theory) and des-

cending inhibition of the midbrain and higher regions that

contain large amounts of opioid receptors. Visceral pain

arising from nociceptors in the viscera is mostly transmitted

by C nerve fibers. Often less well-localized and less sharp

than somatic pain, visceral pain is triggered by direct irri-

tation from the tumor, organ distension or contraction,

ischemia, necrosis, or inflammatory mediators.4

Neuropathic pain arises from injury to the nerve tissue in

either the central or peripheral nervous system. This pain

differs from nociceptive pain in several important ways.

First, pain can occur without a preceding noxious stimulus;

thus, the problem does is not associated with the nocicep-

tors. Second, pain stimulation can occur at any place along

the nerve pathway. Examples are peripheral nerves, the

spinal cord, or even the central nerve. Third, chronic neu-

ropathic pain might not have protective goals. This kind

of pain is less likely to respond to nonsteroidal anti-

inflammatory drug (NSAID)–based therapy or standard

opioids.

In neuropathic pain—also known as a ‘‘wind-up’’

phenomenon—repeated stimulation of C nerve fibers causes

biochemical and physical genetic changes in the CNS. As a

result, damaged nerves and undamaged parts of the body

can both induce pain signals through crosstalk mediated

by gap junctions, evoking pain stimuli. Unlike somatic or

visceral pain, the quality of neuropathic pain is often de-

scribed as burning, numbness, or tingling and can be diag-

nosed further as allodynia or hyperalgesia. The difference

between nociceptive pain (somatic and visceral) and neu-

ropathic pain is clinically important because different

therapeutic approaches are needed to achieve a good effect.

Cancer-related pain can be categorized based on the mech-

anism of nerve damage or kind of sensation, but most

cancer-related pain is mixed-type pain.4

Breakthrough Cancer Pain

Breakthrough cancer pain (BTcP) was first defined by

Portenoy and Hagen in 1990 as ‘‘temporary exacerbations

experienced by patients who have relatively stable and ad-

equately controlled initial pain relief’’ in patients undergo-

ing long-term opioid treatment for cancer-related pain.5,6

The current consensus defines BTcP as episodes of pain

with severe intensity that occur in patients who receive

routine opioid regimens for persistent pain that are sufficient

to provide at least ongoing mild analgesia. The following

criteria are used to diagnose BTcP: First, the patient must

receive a routine opioid regimen and the initial pain must be

controlled for several periods. Second, pain-trigger events

are not needed to cause BTcP, but instead, should be used to

describe BTcP subtypes as spontaneous or incident types.7

Spontaneous or idiopathic BTcP has no identifiable cause

or precipitating event. The onset of this pain and its duration

is often relatively long. Instead, Incident type of BTcP is

triggered by identifiable events. This might or might not be

predictable, and the pain is often relatively quick in onset

and brief in duration. The most-common kinds of incident-

type BTcP are bone pain due to metastatic disease and

oropharyngeal pain occurring secondary to chemotherapy-

or radiation-induced mucositis.7
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In general, three to four episodes of BTcP per day are

still considered acceptable if the pain during the rest of the

day is controlled. The average number of episodes is 2.4 per

day with an average pain intensity of 7.4/10. BTcP onset

is more often fast (10 minutes; about 69%) than gradual (> 10

minutes). In patients who report BTcP with rapid onset, this

can be predicted in about half of the cases, whereas BTcP

with a gradual onset (> 10 minutes) is less predictable. Sur-

veys repeatedly showed that most BTcP episodes peak in in-

tensity within a few minutes and persist for 30–60 minutes.8

Biomedical Classifying and Treating
Cancer-Related Pain

Initial and ongoing assessment of cancer-related pain

must be an integral part of the management of patients who

have cancer and should indicate when additional compre-

hensive assessments are needed. Regular self-reporting of

pain intensity with the help of a validated assessment tool is

the first step toward effective and individualized treatment.

The most-commonly used standard measurement tools are

the visual analogue scale (VAS), the verbal rating scale

(VRS), and the numerical ranking scale (NRS).9

The Edmonton classification system for cancer pain (ECS-

CP) was developed to provide a staging system for cancer

pain and to estimate prognosis. In this staging system, pain is

classified according to the mechanism (nociceptive or neu-

ropathic), whether there is a breakthrough pain or not; and if

the patient has psychologic stress, addictive behavior, or

impaired cognitive function. Patients are then classified as

levels 1–3, with level 3 having more risk factors and a less-

favorable response to therapy and less-favorable prognosis.

A simplified version of this classification system includes the

presence or absence of the risk factors mentioned above, the

presence of more risk factors (presence of nociceptive pain,

neuropathic pain, or presence of breakthrough pain; as well

as psychologic distress, addictive behavior, or cognitive

dysfunction) indicating a poorer prognosis.1

To evaluate neuropathic pain, a douleur neuropathique

(DN4) questionnaire can be used, which consists of a series

of yes/no questions given by doctors regarding the charac-

teristics of pain such as burning, tingling, numbness, or

temperature sensations that change, as well as objective

findings about clinical examination, such as decreased

sensation of needle pricking and light touch and allodynia.

Assessments are from 0 to 10, with scores >4 likely to

indicate neuropathic pain.1

Cancer-pain management consists of pharmacologic and

nonpharmacologic approaches. Pharmacologic treatment

for cancer pain that is widely used today refers to the guide-

lines of the World Health Organisation (WHO).10 The WHO

created a 3-step analgesic ladder in 1986 for the treatment of

cancer pain to establish guidelines10 for adequate treatment

of pain related to cancer, which was generally considered to

have no standard of care at that time. There were concerns at

the time, as exist now, about opioid addiction, and these

guidelines helped greatly improve cancer-pain management

worldwide. Treatment is based on the classification of mild,

moderate, and severe pain, with mild pain treated with

nonopioid drugs such as paracetamol, NSAIDs, or over-the-

counter formulation drugs. For moderate pain, low-dose

opioids may be used, and, for severe pain, high-dose opioids

are recommended.

Pharmacologic therapy must also be combined with non-

pharmacologic therapies such as neuropsychologic treat-

ment, acupuncture, surgery, and integrative therapy as

needed. This WHO guideline was updated in 1996 to include

recommendations that first-line care is given orally when

possible and that treatments are tailored to individuals.4

Common side-effects of opioids include sedation, dizzi-

ness, nausea, vomiting, constipation, physical dependence,

tolerance, and respiratory depression. Dependency and

physical addiction can complicate management and make

it more difficult to treat advanced-cancer pain safely and

adequately. Less-common side effects include delayed

gastric emptying, hyperalgesia, immunologic and hormonal

dysfunctions, muscle stiffness, and myoclonus. The most-

common side-effects of opioid use are constipation (which

has a very high incidence) and nausea. These two side-

effects can be difficult to manage and, sometimes, require

stopping the opioid administration; this halt contributes to

underdosing and inadequate analgesia.11

The Role of Acupuncture

Acupuncture is a therapeutic modality performed by in-

serting fine needles at acupuncture points; medical acu-

puncture is an adaptation of classical Chinese acupuncture

that uses the latest knowledge in the fields of anatomy,

physiology and pathology, and principles of evidence-based

medicine. The mechanism of action of medical acupuncture

is mainly by stimulating the nervous system and includes

local antidromic-axon reflexes, segmental and extraseg-

mental neuromodulation, and other CNS effects.12

Several meta-analysis studies suggest that acupuncture

therapy combined with standard biomedical therapy reduces

cancer-pain symptoms, compared to standard biomedical

therapy alone.13–15 In addition, several meta-analyses of

the benefits of ear acupuncture for pain relief also stated that

ear acupuncture was significantly able to improve pain

scores and reduce symptoms quickly.16,17

CASE

A 72-year-old female patient had a chief complaint of

pain throughout her body for 1 month prior to her admission

to the hospital. This pain caused the patient to be unable to

sleep at night; she often cried due to an inability to with-

stand it. Her was reduced by administration of oral

236 IRMAN AND HELIANTHI



morphine 3 · /day. After taking morphine for several days,

the patient tended to sleep more often during the daytime,

could not sleep at night, and became constipated. She had

breakthrough pain an average of 2–3 times · /day. This

patient also had a history of recurrent pleural effusion due

to malignancy in the pleura, there were nodules in her lungs

and liver suspected of being metastases, a mass in the cervix

with a suspected malignancy, and breast cancer 20 years

ago post radical mastectomy and chemoradiation. The ma-

lignancy in the pleura, lung, liver, and cervix is an active

cancer and was only recently detected. It has not been proven

whether the malignancy in the pleura, lungs, and liver is

associated with active tumors in the cervix; these lesions

appear to be associated with a separate, but unknown, pri-

mary tumor (i.e., a carcinoma of an unknown primary).

During her treatment the patient did not receive chemo-

therapy, radiation, or surgery. A physical examination

showed that she was apathetic; the breathing sound in her

right lung was fainter than that in the left lung; and she had

a shifting dullness in her abdomen. NRS assessment showed

a value of 4 of 10 with oral morphine sulfate tablets (MST)

3 · 15 mg/day. Laboratory tests showed increased values in

several tumor markers (cancer antigen—125, carcinoem-

bryonic genic antigen, cancer antigen–15-3, and Cyfra–21-1).

This patients was diagnosed with cancer pain due to malig-

nancy in her pleura, lung, liver, and cervix.

Battlefield Acupuncture (BFA) and body acupuncture

points LI 4, LI 11, ST 36, SP 6, LR 3 were only applied on

one side of the body to minimize stimulation to the patient’s

body. The BFA technique used was slightly different, which

was to puncture 5 ear acupuncture points directly (Cingulate

Gyrus, Thalamus, Omega 2, Point Zero, and Shen Men) in

the right ear, using 0.20 · 15–mm filiform needles with 30

minutes’ retention. This was done because the patient was

apathetic. Needling the acupuncture points of the body was

performed, using 0.25 · 25–mm filiform needles. After nee-

dling the acupuncture points of the body, 3-Hz continuous-

wave electroacupuncture (EA) stimulation was performed

for 30 minutes using a Hwato SDZ-V electrostimulator.

Electrode wires were connected at LI 4, LI 11, ST 36, and

SP 6 on one side of her body.

RESULTS

By the third therapy session, this patient experienced

reduction of her pain symptoms. She had decreases in her

NRS score (to 2) and had less need for morphine—on some

days, she was not even given morphine. Thus, she had re-

duced morphine side-effects (she did not sleep during the

day and was able defecate after a few days of no morphine).

She received 8 acupuncture treatments and experienced a

decrease in the frequency of her BTcPs to 1 · /day. There

were no significant side-effects of this acupuncture therapy.

DISCUSSION

Battlefield Acupuncture (BFA) was developed by

Richard C. Niemtzow in 2001 research to find a more effi-

cient auriculotherapy system for pain relief that works very

fast.18 This technique results in a very significant reduction

in pain within minutes. The duration of the pain-free period

varies from minutes to hours, days, weeks, and months

depending on the pathology that occurs and the duration of

stimulation; the needle, EA, and laser excitation of the ear

acupuncture points also influence the duration of the pain-

free time. Ear acupuncture points are stimulated sequen-

tially as follows: Cingulate Gyrus; Thalamus; Omega 2;

Point Zero; and Shen Men. Most likely, the BFA method

affects the processing and modulation of pain in the CNS

involving the hypothalamus, thalamus, cingulate gyrus, and

cerebral-cortex structures. Functional magnetic resonance

imaging (fMRI) research conducted by Cho showed the

involvement of these structures.18

Usichenko et al. conducted a systematic review, in 2017,

of 17 RCTs to determine which ear acupuncture points were

most-used in pain management. The researchers found that

15 of the 20 ear acupuncture points most widely used for

pain management are located in the area of the external

auricula which is innervated by the auricular branch of the

vagal nerve (ABVN), while the points used as a comparison

sham are mostly located in the area helices and lobules,

which are innervated by the cervical nerve. ABVN stimu-

lation in the external auricula produces a cardiovascular

response that can be blocked by administering acetylcholine

receptor muscarinic antagonists such as atropine. In addi-

tion, the fMRI examination showed activation of the solitary

nucleus and locus coeruleus and decreased activity of the

amygdala, hippocampus, parahippocampal gyrus, and cin-

gulate cortex. This suggests that ear acupuncture likely

stimulates the ABVN and affects the body’s organs through

the autonomic system, while the decrease in pain caused by

ear acupuncture might arise from regulation of the auto-

nomic system and regulation of the emotional component

of the pain.19 Figure 1 shows the BFA points used, and

Figures 2–6 show the body acupuncture points used.

Stimulated acupuncture points for the current patient were

LI 4, LI 11, ST 36, SP 6, and LR 3, which have evidence-

based analgesic effects. In this patient, point selection was

only on one side of the body to minimize the stimulation.

The reason for choosing LI 4 was that it activates the

hypothalamus and pituitary to secrete endogenous opioid

peptides (b-endorphins, enkephalins, and dynorphins) that

play a role in analgesia, reducing levels of substance P,

calcitonin gene-related peptide (cGRP), natural killer–1

mRNA, cyclo-oxygenase-1 mRNA, and prostaglandin-E2 in

the spinal cord. In the fMRI studies that examined the

needling effects of LI 4, there was some activation of var-

ious brain areas, such as the somatosensory cortex (superior
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parietal lobe and postcentral gyrus), limbic system (calcar-

ina gyrus, precuneus, cingular cortex, and parahippocampal

gyrus), visual cortex (superior occipital gyrus), pain area

(calcarina gyrus, precuneus, cingula cortex, and parahip-

pocampal gyrus), and cerebellum which play roles in pro-

cessing pain and emotions.20

ST 36 was chosen because it can reduce the activity of

TRPV1 in the dorsal root ganglion to reduce pain. EA at ST

36 can inhibit an impulse-induced noxious stimulus from a

single fiber from the dorsal root mediated by sympathetic

nerves. In addition, stimulation of EA at ST 36 can

FIG. 1. Battlefield Acupuncture points.

FIG. 2. Body acupuncture: LI 4 Hegu.

FIG. 3. Body acupuncture: LI 11 Quchi.

FIG. 4. Body acupuncture: ST 36 Zusanli.
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produce inhibitory postsynaptic potentials and long-standing

membrane hyperpolarization of nociceptive neurons in the

dorsal horn of the spinal cord, which has caused inhibition of

nociceptive response to noxious thermal stimuli in cat feet.21

This suggests the possible involvement of postsynaptic in-

hibition in the analgesic effect of EA at point ST 36.21

The combination of ST 36 and SP 6 can reduce the hy-

persensitivity condition in neuropathic pain through the

involvement of the opioid system, and the effectiveness of

analgesia is equivalent to gabapentin.22 And LR 3 together

with LI 4 has proven to be effective for reducing pain.

In general, acupuncture reduces pain through three

mechanisms, namely, local, segmental, and central effects.

Piquiring the needle at an acupuncture point will cause

microtrauma, which will trigger the body to release various

mediators, including substance P, b-endorphins, and cGRP.

Mast cells through nitric-oxide regulation secrete serotonin,

cytokines, and histamine.

At the segmental level, the stimulation will stimulate the

Ad nerve in turn, a stimulation that will then be delivered

to marginal cells in the spinal cord and then transmitted

to stalk cells through serotoninergic fibers (5-hydroxy-

tryptophan). Stalk cells will inhibit the substantia gelatinosa

through an enkephalinergic mechanism so that pain impulses

carried by afferent C-nerve fibers will be inhibited and this

will be transmitted to a wide dynamic range that delivers

stimulation through axons to the reticular formation through

the spinoreticular tract. The impulses from marginal cells will

be transmitted to the ventroposterior thalamus nucleus, which

will then be projected to the cerebral cortex. In the brainstem,

there is a collateral branch to the periaqueductal grey matter

that projects the stimulation to a lower level, namely, the

nucleus raphe magnus and the paragigantocellular nucleus in

the medulla oblongata, which will then stimulate serotonergic

and noradrenergic fibers to the stalk cells so that they will

effect transmission inhibition on the substantia gelatinosa,

giving rise to an anti-nociceptive effect.12

The current patient was treated with low-frequency

continuous-wave EA because it could stimulate the release

of b-endorphins, which have analgesic effects. EA at 2 Hz is

very effective for accelerating release of b-endorphin and

encephalin, with high selectivity for l- and d-receptors in

the CNS. EA 2 at Hz is also effective for accelerating re-

lease of brain endomorphins, which induce antinociceptive

effects. In mice with neuropathic pain, EA at 2 Hz induced

a strong and long-lasting analgesic effect, compared to

100 Hz. Also, l- and d- receptors, but not j-receptors, me-

diated the analgesic effect caused by EA at 2 Hz.21

Several recent studies have shown that both manual

acupuncture (MA) and EA can affect leukocytes and pro-

inflammatory cytokines. However, laboratory examinations

revealed that EA was more effective than MA for reducing

proinflammatory cytokines interleukin-6, interferon-c, and

tumor necrosis factor–a in subjects with arthritis and

collagen-induced inflammation. The analgesic mechanism

FIG. 5. Body acupuncture: SP 6 Sanyinjiao.

FIG. 6. Body acupuncture: LR 3 Taichong.
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of EA is related to the frequency of electrical stimulation. It

is known that EA with a lower frequency (2 Hz) induces the

release of enkephalin and b-endorphin, whereas EA with

a higher frequency (100 Hz) induces the release of dynor-

phine. Recent research showed that different EA frequencies

had different effects on normal people and patients with

chronic inflammation. Lower frequencies (2–10 Hz) were

more effective than higher frequencies (100 Hz) for sup-

pressing inflammatory pain. In other words, for patients with

chronic inflammatory pain and neuropathic pain, it is better

to use lower frequency EA than higher frequency EA.23

CONCLUSIONS

Acupuncture is one of the nonpharmacologic treatment

modalities that can be performed on patients who have

cancer-related pain because acupuncture has an analgesic

effect that is equivalent to the analgesic effect of morphine,

but induces with minimal side-effects and that improve the

quality of life of patients who have cancer.
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