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Sci entificdevel opment of acu punctureisdescribedtoin creaseitsther a
peuticeffi cacy andul ti mateuti li zation. Acu puncturemay havecentral, lo
cal and placeboef fects. Littleisknown about thelo cal ef fectsof acu punc-
turespecifictoneedlepenetrationand/or movement. Acupuncturepoints,
muscletrig ger pointsand motor end-platezonesareidenti cal. Therefore,
the ben e fit of acu punc ture in musculoskeletal pain relief for whichitis
most commonly used, wouldnot belimitedtoclassi cal acu puncturepoints
onthemeridians.

Intramuscular movementsof theneedlecausesinsertional activity which
can berecorded on electromyography (EMG). Theinsertional activ ity oc-
cursfromdepolarizationof innervated singleor grouped musclefi ber dis
charges which are mi cro-twitches and thisisthe basis of pain relief with
EMGandintramuscular stimulationmethods. Occasionally, needlepene
tration or manipulation in classical or electrical acupuncture may aso
evoke small local twitches. These observations suggest that needle in-
duced lo cal muscletwitchesmedi ate musculoskeletal painrelief inacu-
puncture. Thesemi cro-twitchesarecapableof producingmi crostretchef-
fectsontheadjacent short ened musclefi bersunder goingvary ing stagesof
denervation. This reduces the mechanical traction effect produced by
theseshort ened musclefi bersonpainsensi tivestructuresincludingintra
muscular nerves and blood vessels. This theory of stretching shortened
musclefi bersto pro duce pain relief would bejusti fied when even more
signif i cant muscul oskeletal painrelief can beobtainedthroughinducing
larger force twitches.

Therefore, automatedandel ectri cal twitch-obtainingintramuscular stim-
ulation meth odswereinventedtoelicitlarger twitches. Thesemeth odsal-
low theobjectivelocal ization of themotor end-platezonesand al low re-
cording of thenum ber, fre quency and force of thetwitches. Therefore, by
mechanismof actionandassoci atedther apeuticrelief, thetwitchmay be
thelocal key topainrelief, notjust adi agnosticsignfor thelocal ization of
myofascial trig ger points.[Chin Med J (Taipel) 2002;65: 299-302]

resented hereisanorigi nal model for sci entific
devel op ment of moreef fectivether apy fromtra

ditiona remediesuitilizingacupunctureasanexample.

The increase in acupuncture’s therapeutic efficacy
willimpactitsul ti mateuti li zation.
Acu puncturemay havecentral,local and placebo

ef fects. Thecentral ef fectsof acu punctureisat trib-
uted to the release of endogenous opioids, neuro-
transmitters and neurohormones. But these neuro-
activechemi calsarealsoassoci atedwithpainful stim-
uli,vigorousex er ciseandrelax ationtrainingand are
thereforenot specifictoacupuncture. Infor mationis
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sparsecon cerningthelo cal mech anismof action of
acupuncture specific to needle penetration and/or
movement.

Classi cal acupuncturedescribesDe Qi as a sub-
jectivesensationof numb ness, pressure, heavi ness,
soreness or distentionresulting from needleplace
ment at tender acupuncture (ah shi) points.! Asthe
same De Qi -likesen sationmay beelicited by needling
myofascial trig ger points(MTrPs) [locd ized, tender,
hyper-irritable spots in musclewherelocal pressure
elicitspainandalsoalocal musclecontraction,i.e.,
twitch response] 2 possibly acupuncture points and
MTrPs are identical .® Therefore, the ben efit of acu-
punc turein musculoskeletal painrelief for whichitis
most com monly used, would not belimited to clas s-
cal acupuncturepoints.

Musculoskeletal pain relief can be ob tained with
proceduressuchasintramuscular stimulation(IMS)*
and electromyographic (EMG) examinations.>®Intra
muscu lar move mentsof the needle causesinsertional
activity which can be recorded on EMG. The
insertional activity occurs from depolarization of
innervated sin glemusclefi bers. When the nerveishy-
per-excitable, grouped singlemusclefi ber discharges
oc cur which can aso bere corded e ectromyographicaly
as micro-twitches. The musculoskeletal pain relief
withIM SandwithEM G ex ami nationoc cursfromthe
elici tation of mi cro-twitchesandwhentheneedleis
abletodepolarizealargerintramuscular nerve, pa pa
bleor visi bletwitchescanbeob served. Occasiondly,
needle penetration or manipulation in classical or
electrical acupuncture may also evoke small local
twitches. Theseob ser vationssug gest that needlein
ducedloca muscletwitchesmedi ate muscul oskel etal
painrelief inacu puncture. Thesemi cro-twitchesare
capableproducingmi crostretch ef fectsontheadja
cent shortened musclefi bersreducingthemechani cal
traction ef fect pro duced by these short ened fi berson
pain sensitive structures including intramuscular
nerves and blood vessels. Thistheory of stretching
short ened musclefi bersto producepainrelief would
bejusti fiedwhenevenmoresignif i cant muscul oskel etal
pain relief can beobtained throughinducing larger
forcetwitches.

Therefore, mechanisms for which larger force

twitches can be elicited werein vented. Presence of
musclemacro-twitchesal lowtheobjectiverecording
of the num ber, fre quency and force of the twitches.
Thiselimi natessubjectiveconfir mationof acu punc
turepoint lo cal ization based upon patient De Qi im-
pressionor acu puncturisttactilesensation, suchas
“sticky points’ and “needlegrab”. Anopti mal treat-
ment point twitchisob tained in 2 secondsusing 2 Hz
automated monopolar needlemovement. Therefore,
leavingneedlesstationary intissuetoobtainpainre-
liefinclassi cal acupunctureap pearswithout physi o-
logicbasisorther apeuticbenefit.

Musclerelax ationresultingfrom stretch ef fect to
shortened musclefi bersleadstoimprovedcir culation.
Thesemechanismsmay contrib utetotwitchinduced
painrelief at thelo cal leve that in turn may have cen-
tral ef fectson the pain gate’ in the spi nal cord also.
Therefore, by mechanism of action and associated
ther apeuticrelief, thetwitch may bethelo cal key to
painrelief, not just adi ag nosticsignfor thelocd iza-
tionof MTrPs.®

Intramuscular oscil lationof theneedl eisonetech
niqueto elicit many high forcemuscletwitches, but an
acupuncture needle is unsuitable for this purpose
sinceitlackstensilestrength. Theacu punctureneedle
isun ableto pen etrate deepintomuscletissueandis
thereforecapableonly of stimulatingthesuperfi cial
nervemusclejunction pointsor motor end-platezones
(MEPZs). A stronger, moredurable, Tef lon coated,
monopolar EM G needleelectrodethat preventstissue
stickingtoitsshaft duringoscil lation, withaconi cal
tip that causes it tletis sue trauma, is better suited for
stimulatingsuper fi cial anddeepM EPZs.® The most
ef fec tivetwitch pointsare along the length of intra-
muscular bands (especially at tender points along
thesebands), or dong thelength of theinter/intramus
culargrooves. Therefore, classi cal acupuncturepoints
or meridi ansin the trunk and limbs need not be stud-
ied or usedfor treat ment, unlessthey can beidenti fied
astender MEPZs. Moreim por tant for identi fi cationof
thetreat ment pointsisthecli ni cian’ sabil ity topal pate
for ten der pointsalongtheintramuscular bandsand
nodesandtofol low theintramuscular/intermuscul ar
groovesthat becomedelin eated and visi blewhenthe
twitchesaredicited.
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Tofacil i tatetwitchélici tationandtoobtainlarger
force twitches, localized intramuscular electrical
stimulationusingelectricity appliedviatheEM G ma
chinetothe Tef lon coated monopolar EMG needleap-
pearsmoreef fi cient. Electri cal twitchobtainingintra
muscular stimulation(ETOIMS) producesmorerapid
pro duc tion of many larger forcetwitchesfrom stim u-
lation of more MEPZS per stimulus and produce
better painreliving resultsthan onusingmechani cal
stimulationonly. ** More MEPZs deep within the mus-
cle are stimulated to twitch due to stimulation of
larger nerveter mi nalg/trunks. ETOIM Selicitedtwitch
forceof tenisforceful enoughtomoveajointinthedi-
rection of action of thetreated muscle, producing a
greater stretch ef fect onthemuscle.

Commonly, physical therapists use electrical
stimulationtorelax musclesbut thereislack of pre-
cisedelivery of eectri ca stimuluswithtranscutaneous
nerveand musclestimulationthroughelectri cal skin
sur facestimulationby faradicandinter fer ential cur-
rents. Insuf fi cientelectri cal cur rentreachestheregion
of the MEPZsto dlicit twitch re sponses equiv alent to
ETOIMSandthestimulationisdif fuseand notfo cal-
ized. Addi tionaly, deepMEPZsarevirtually unable
tobestimulated. Theuseof electri cal acu punctureor
percutaneousel ectri cal nervestimulation (PENS)“
haspotential forlocal tissueinjury becauseof appli ca
tionof anunknownquantity of electri cal cur rentfrom
both the nee dle tip and stain less steel shaft. The pro-
longed treat ment timerang ing from 15 to 20 min utes
may indeedfacil i tateoc cur renceof tissueinjury. A
though electrical acupuncture has been used with
somesuccessinpainrelief poss bly medi atedthrough
twitch generation, the use of a Teflon coated shaft
with known ex posed tip area of the monopolar EMG
needlein ETOIM Sper mitsbetter [ocal ization of the
electri cal stimulus. Also, thedurationof theel ectri cal
stimulationwithETOIMSisonly for 2 sec ondsand
that is sufficient to fatigue immature or abnormal
MEPZs related to degeneration or regeneration of
nerves. Thechancesof tissueinjury isfur ther reduced
when macro-twitch in duced move ment changesthe
muscleposi tionof theneedleandrepeti tiveel ectri cal
stimulation of the same tissueisthuspre vented even
whenthesameskinin ser tion point isre-used.

Any onewho hasex peri encedamusclecramp has
notedtherelation shipbetweenrelax ationof muscle
spasmandimmedi aterelief of musclepain. Simi lar
associ ationsarenotedwithintramuscular twitchme-
di atedimmedi atereductionof musclepain. There
fore, en hanced twitch-obtaining meth odsweredevel-
oped fromacu puncturetoimprovether apeuticef fi-
cacy. Thediscussed|ocal mechanismof acupuncture
al low sci entificspeculationof thetradi tional concepts
of Yin, Yang and Qi energies. Yin representingqui es
cence, coldness, downwarddi rection, inward po si-
tion, dim ness, asthenia, in hi bi tion, slow ness, or or-
gansin sidethe body may per tainto muscle(skel etal
or smooth). Yang (representing movement, heat, up-
ward direction, exterior position, bright, excited,
rapid, non-substantial, trunk sur face and the four ex-
tremi ties) may cor respondto thener voussystem (so-
matic and auto nomic). All or gansinthe body are sup-
plied with mus cles, nerves and blood ves sel and re-
guireneuromuscular or synaptic nervetransmission
andbloodcirculation. Qi may thereforerepresentthe
energies required for or resulting from these func-
tions. The bal ancing of ex cessand defi cientYin and
Yang for maintenanceof Qi may beunder stood asho-
meostasis.

Thebasisof many other ap pli cationsof acu punc-
turewill lieinunder standingitsinter actionwiththe
periph eral and auto nomic ner voussystemanditsin-
ter actionwiththecir culatory and the neuromuscul ar
systems. The application of science to alternative
medi cinehaspotential for medi cal devel opment. By
under standingthelo cal mechanismof acupuncture
through ETOIMS, acupuncture use in the manage
ment of muscul oskeletal pain will be ac cepted by sci-
entistsasmedi cinerather than asal ter nativemedi-
cine.
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