
Pres ented here is an orig i nal model for sci en tific
de vel op ment of more ef fec tive ther apy from tra -

di tional rem e dies uti liz ing acu punc ture as an ex am ple. 
The in crease in acu punc ture’s ther a peu tic ef fi cacy
will im pact its ul ti mate uti li za tion.

Acu punc ture may have cen tral, lo cal and pla cebo

ef fects. The cen tral ef fects of acu punc ture is at trib -
uted to the re lease of en dog e nous opioids, neuro -
transmitters and neurohormones. But these neuro -
active chem i cals are also as so ci ated with pain ful stim -
uli, vig or ous ex er cise and re lax ation train ing and are
there fore not spe cific to acu punc ture. In for ma tion is
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Sci en tific de vel op ment of acu punc ture is de scribed to in crease its ther a -
peu tic ef fi cacy and ul ti mate uti li za tion. Acu punc ture may have cen tral, lo -
cal and pla cebo ef fects. Lit tle is known about the lo cal ef fects of acu punc -
ture spe cific to nee dle pen e tra tion and/or move ment. Acu punc ture points,
mus cle trig ger points and mo tor end-plate zones are iden ti cal. There fore,
the ben e fit of acu punc ture in musculoskeletal pain re lief for which it is
most com monly used, would not be lim ited to clas si cal acu punc ture points 
on the me rid i ans.
In tra mus cu lar move ments of the nee dle causes insertional ac tiv ity which
can be re corded on electromyography (EMG). The insertional ac tiv ity oc -
curs from de po lar iza tion of innervated sin gle or grouped mus cle fi ber dis -
charges which are mi cro-twitches and this is the ba sis of pain re lief with
EMG and in tra mus cu lar stim u la tion meth ods. Oc ca sionally, nee dle pen e -
tra tion or ma nip u la tion in clas si cal or elec tri cal acu punc ture may also
evoke small lo cal twitches. These ob ser va tions sug gest that nee dle in -
duced lo cal mus cle twitches me di ate musculoskeletal pain re lief in acu -
punc ture. These mi cro-twitches are ca pa ble of pro duc ing mi cro stretch ef -
fects on the ad ja cent short ened mus cle fi bers un der go ing vary ing stages of 
denervation. This re duces the me chan i cal trac tion ef fect pro duced by
these short ened mus cle fi bers on pain sen si tive struc tures in clud ing in tra -
mus cu lar nerves and blood ves sels. This the ory of stretch ing short ened
mus cle fi bers to pro duce pain re lief would be jus ti fied when even more
sig nif i cant musculoskeletal pain re lief can be ob tained through in duc ing
larger force twitches.
There fore, au to mated and elec tri cal twitch-obtaining in tra mus cu lar stim -
u la tion meth ods were in vented to elicit larger twitches. These meth ods al -
low the ob jec tive lo cal iza tion of the mo tor end-plate zones and al low re -
cord ing of the num ber, fre quency and force of the twitches. There fore, by
mech a nism of ac tion and as so ci ated ther a peu tic re lief, the twitch may be
the lo cal key to pain re lief, not just a di ag nos tic sign for the lo cal iza tion of
myofascial trig ger points. [Chin Med J (Tai pei) 2002;65:299-302]
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sparse con cern ing the lo cal mech a nism of ac tion of
acu punc ture spe cific to nee dle pen e tra tion and/or
move ment.

Clas si cal acu punc ture de scribes De Qi as a sub -
jec tive sen sa tion of numb ness, pres sure, heavi ness,
sore ness or dis ten tion re sult ing from nee dle place -
ment at ten der acu punc ture (ah shi) points.1 As the
same De Qi-like sen sa tion may be elic ited by nee dling 
myofascial trig ger points (MTrPs) [lo cal ized, ten der,
hy per-irritable spots in mus cle where lo cal pres sure
elic its pain and also a lo cal mus cle con trac tion, i.e.,
twitch re sponse],2 pos si bly acu punc ture points and
MTrPs are iden ti cal.3 There fore, the ben e fit of acu -
punc ture in musculoskeletal pain re lief for which it is
most com monly used, would not be lim ited to clas si -
cal acu punc ture points.

Musculoskeletal pain re lief can be ob tained with
pro ce dures such as in tra mus cu lar stim u la tion (IMS)4

and electromyographic (EMG) ex am i na tions.5,6 In tra -
mus cu lar move ments of the nee dle causes insertional
ac tiv ity which can be re corded on EMG. The
insertional ac tiv ity oc curs from de po lar iza tion of
innervated sin gle mus cle fi bers. When the nerve is hy -
per-excitable, grouped sin gle mus cle fi ber dis charges
oc cur which can also be re corded electromyographically
as mi cro-twitches. The muscu loskeletal pain re lief
with IMS and with EMG ex am i na tion oc curs from the 
elic i ta tion of mi cro-twitches and when the nee dle is
able to de po lar ize a larger in tra mus cu lar nerve, pal pa -
ble or vis i ble twitches can be ob served. Oc ca sionally,
nee dle pen e tra tion or ma nip u la tion in clas si cal or
elec tri cal acu punc ture may also evoke small lo cal
twitches. These ob ser va tions sug gest that nee dle in -
duced lo cal mus cle twitches me di ate musculoskeletal
pain re lief in acu punc ture. These mi cro-twitches are
ca pa ble pro duc ing mi cro stretch ef fects on the ad ja -
cent short ened mus cle fi bers re duc ing the me chan i cal
trac tion ef fect pro duced by these short ened fi bers on
pain sen si tive struc tures in clud ing in tra mus cu lar
nerves and blood ves sels. This the ory of stretch ing
short ened mus cle fi bers to pro duce pain re lief would
be jus ti fied when even more sig nif i cant musculoskeleta l
pain re lief can be ob tained through in duc ing larger
force twitches.

There fore, mech a nisms for which larger force

twitches can be elic ited were in vented. Pres ence of
mus cle macro-twitches al low the ob jec tive re cord ing
of the num ber, fre quency and force of the twitches.
This elim i nates sub jec tive con fir ma tion of acu punc -
ture point lo cal iza tion based upon pa tient De Qi im -
pres sion or acu punc tur ist tac tile sen sa tion, such as
“sticky points” and “nee dle grab”. An op ti mal treat -
ment point twitch is ob tained in 2 sec onds us ing 2 Hz
au to mated monopolar nee dle move ment. There fore,
leav ing nee dles sta tion ary in tis sue to ob tain pain re -
lief in clas si cal acu punc ture ap pears with out phys i o -
logic ba sis or ther a peu tic ben e fit.

Mus cle re lax ation re sult ing from stretch ef fect to
short ened mus cle fi bers leads to im proved cir cu la tion. 
These mech a nisms may con trib ute to twitch in duced
pain re lief at the lo cal level that in turn may have cen -
tral ef fects on the pain gate7 in the spi nal cord also.
There fore, by mech a nism of ac tion and as so ci ated
ther a peu tic re lief, the twitch may be the lo cal key to
pain re lief, not just a di ag nos tic sign for the lo cal iza -
tion of MTrPs.8

In tra mus cu lar os cil la tion of the nee dle is one tech -
nique to elicit many high force mus cle twitches, but an 
acu punc ture nee dle is un suit able for this pur pose
since it lacks ten sile strength. The acu punc ture nee dle
is un able to pen e trate deep into mus cle tis sue and is
there fore ca pa ble only of stim u lat ing the su per fi cial
nerve mus cle junc tion points or mo tor end-plate zones 
(MEPZs). A stron ger, more du ra ble, Tef lon coated,
monopolar EMG nee dle elec trode that pre vents tis sue
stick ing to its shaft dur ing os cil la tion, with a con i cal
tip that causes lit tle tis sue trauma, is better suited for
stim u lat ing su per fi cial and deep MEPZs.9 The most
ef fec tive twitch points are along the length of in tra -
mus cu lar bands (es pe cially at ten der points along
these bands), or along the length of the inter/in tra mus -
cu lar grooves. There fore, clas si cal acu punc ture points 
or me rid i ans in the trunk and limbs need not be stud -
ied or used for treat ment, un less they can be iden ti fied
as ten der MEPZs. More im por tant for iden ti fi ca tion of 
the treat ment points is the cli ni cian’s abil ity to pal pate
for ten der points along the in tra mus cu lar bands and
nodes and to fol low the in tra mus cu lar/intermuscular
grooves that be come de lin eated and vis i ble when the
twitches are elic ited.
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To fa cil i tate twitch elic i ta tion and to ob tain larger
force twitches, lo cal ized in tra mus cu lar elec tri cal
stim u la tion us ing elec tric ity ap plied via the EMG ma -
chine to the Tef lon coated monopolar EMG nee dle ap -
pears more ef fi cient. Elec tri cal twitch ob tain ing in tra -
mus cu lar stim u la tion (ETOIMS) pro duces more rapid
pro duc tion of many larger force twitches from stim u -
la tion of more MEPZS per stim u lus and pro duce
better pain re liv ing re sults than on us ing me chan i cal
stim u la tion only. 10 More MEPZs deep within the mus -
cle are stim u lated to twitch due to stim u la tion of
larger nerve ter mi nals/trunks. ETOIMS elic ited twitch 
force of ten is force ful enough to move a joint in the di -
rec tion of ac tion of the treated mus cle, pro duc ing a
greater stretch ef fect on the mus cle.

Com monly, phys i cal ther a pists use elec tri cal
stim u la tion to re lax mus cles but there is lack of pre -
cise de liv ery of elec tri cal stim u lus with transcutaneous
nerve and mus cle stim u la tion through elec tri cal skin
sur face stim u la tion by faradic and inter fer en tial cur -
rents. In suf fi cient elec tri cal cur rent reaches the re gion
of the MEPZs to elicit twitch re sponses equiv a lent to
ETOIMS and the stim u la tion is dif fuse and not fo cal -
ized. Ad di tionally, deep MEPZs are vir tu ally un able
to be stim u lated. The use of elec tri cal acu punc ture or
percutaneous elec tri cal nerve stim u la tion (PENS)11

has po ten tial for lo cal tis sue in jury be cause of ap pli ca -
tion of an un known quan tity of elec tri cal cur rent from
both the nee dle tip and stain less steel shaft. The pro -
longed treat ment time rang ing from 15 to 20 min utes
may in deed fa cil i tate oc cur rence of tis sue in jury. Al -
though elec tri cal acu punc ture has been used with
some suc cess in pain re lief pos si bly me di ated through
twitch gen er a tion, the use of a Tef lon coated shaft
with known ex posed tip area of the monopolar EMG
nee dle in ETOIMS per mits better lo cal iza tion of the
elec tri cal stim u lus. Also, the du ra tion of the elec tri cal
stim u la tion with ETOIMS is only for 2 sec onds and
that is suf fi cient to fa tigue im ma ture or ab nor mal
MEPZs re lated to de gen er a tion or re gen er a tion of
nerves. The chances of tis sue in jury is fur ther re duced
when macro-twitch in duced move ment changes the
mus cle po si tion of the nee dle and re pet i tive elec tri cal
stim u la tion of the same tis sue is thus pre vented even
when the same skin in ser tion point is re-used.

Any one who has ex pe ri enced a mus cle cramp has
noted the re la tion ship be tween re lax ation of mus cle
spasm and im me di ate re lief of mus cle pain. Sim i lar
as so ci a tions are noted with in tra mus cu lar twitch me -
di ated im me di ate re duc tion of mus cle pain. There -
fore, en hanced twitch-obtaining meth ods were de vel -
oped from acu punc ture to im prove ther a peu tic ef fi -
cacy. The dis cussed lo cal mech a nism of acu punc ture
al low sci en tific spec u la tion of the tra di tional con cepts 
of Yin, Yang and Qi en er gies. Yin rep re sent ing qui es -
cence, cold ness, down ward di rec tion, in ward po si -
tion, dim ness, asthenia, in hi bi tion, slow ness, or or -
gans in side the body may per tain to mus cle (skel e tal
or smooth). Yang (rep re sent ing move ment, heat, up -
ward di rec tion, ex te rior po si tion, bright, ex cited,
rapid, non-substantial, trunk sur face and the four ex -
trem i ties) may cor re spond to the ner vous sys tem (so -
matic and au to nomic). All or gans in the body are sup -
plied with mus cles, nerves and blood ves sel and re -
quire neuromuscular or syn ap tic nerve trans mis sion
and blood cir cu la tion. Qi may there fore rep re sent the
en er gies re quired for or re sult ing from these func -
tions. The bal anc ing of ex cess and de fi cient Yin and
Yang for main te nance of Qi may be un der stood as ho -
meo sta sis.

The ba sis of many other ap pli ca tions of acu punc -
ture will lie in un der stand ing its in ter ac tion with the
pe riph eral and au to nomic ner vous sys tem and its in -
ter ac tion with the cir cu la tory and the neuromuscular
sys tems. The ap pli ca tion of sci ence to al ter na tive
med i cine has po ten tial for med i cal de vel op ment. By
un der stand ing the lo cal mech a nism of acu punc ture
through ETOIMS, acu punc ture use in the man age -
ment of musculoskeletal pain will be ac cepted by sci -
en tists as med i cine rather than as al ter na tive med i -
cine.
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