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Myofascial Trigger Points: Pathophysiology and -
Correlation with Acupuncture Points '

Chang-Zem Hong

A mpview is made of recend studies on myolescial
frigoer moindts (MTRE and thedr mechanism i
discurmsed, Clinfcal and baske science  stisolas
have shown that thers are milipts MTHP e na
AT region, A MTAP locus confains a sensory
comparienl  (sengitee locus! and @ malar
component fachive focusl. A sensitive locus (5 a
podrd from which rendemuess or pain, referred
pain, andd local fwilch response can ba slicited by
mgchanical stimulation. Sensitive focd (probalidy
sensiised pocicrpiors) ane widely afstmbufed i
the whole muwscle, bar am mncenimied In the
endplale rove. An acilve focus 5@ sie from
which tanecus electrical activiey can be
:e.:ﬂrdofi“cr]w fid appaar o [n '] d}':ﬁln-rﬁ-nmr
endplates gince spontaneous elecirical activiry is
mﬁenrﬁaﬂy the rame ap the alecincal activily
rapeyted by n fsiologists as that reconded
Frnir’t:f.ln Eumfemlawuflé. A TP 5 always
fownd in a taul band wihich s higologicaly
ralated 1o confraction knods caused b-;.-' Erreasive
refease of acetpichaling in abrormal andplates.
Bt referred pain snd local mirch response am
mediated Hrough spiral cond mechanisms, as
demonstatad In both uman and animal siudies.

The pathogenssis of MTiPs 0 b realed
o infegranion in the syiral cond of response o the
distiwrbance of Aene and dricd  dabvioreial
contractiie mechanism & muitiple dysfunctions]
endniaies. There are many similanties bahweon
AT and acupwiciune Donis including their
bocation and dintribulion, palr and refarmed pain
patterms, local twitch resporses o gil, and
poasible spinal corg machanism,

Key wires
Acvpuwnciure, Aescle Pafn, Myufiscial irgger
poinre Pain Mechanism,

Introduction

The myofascial trigger
defimed as a highll.-'gﬁn:al

im (WTEF) has been
sod and hyper-imitable
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spoe im a palpakde laul band of skelelal miscle
filwes [1-5L Imporant characiendlies of a MEP
include local pain or bendemess, referred pain o
raferred tendemess, and bocal twiich respornse,
Trigger poinl infection ar dry reedling of the
WTrP appears 10 provide immediate relief of gain
ralated bo that BATEP (3-220 It has been sugpested
ihal MTiPs are bdentical to some acupunciure
poinils (6,7, and thal the mechanism of ME
injection  is  the same a5 acupunciure
(6,714, 1523 The scientific bass o sither
MTP inpection or acuwpuncture is sl wnchess:
although e s a body of evidence realing
responss in both cases to pewo-rarsmiter and
nou-harmone  release, r1|:||a|:||',' that of ihe
endogenois oplokds (24,25,

Cliiical

There has een a fairtly general agre=mert
(3-5.26-24) on the fllowing comman clinical

characteristics ol MTiPs:

{, Compression may eficil loesl pain or refermed
pain thal is similar fo the patient's usial
clinizal complaint {paln recognilionl, ar may
aggravale the existing pain,

il Snapping palpation irapid cormpressan across
the rmasele 1I|;I;'qﬁr may olicit a local bwilch

response (LTR) which i3 a brisk contraction of

tha muscle Ahres i or arsund the faug band.

Rapid needling of the MTP can also eficit a

LTR.

, Reatricted sanpe of stetch, and increased
seraitivily o stratch, of muscle fibers ina law
band may cause ighiness of the involved
sl

iv. The muscle with a T may beweak due 1o
pain, but usually ne significant atmpﬁir can be
noliced, Thes many be due 1o a natual wasing
and waning of the MTrE

v. There may be agsociated  awionamic
pheromena  incleding  wasoconsiriction,
pilomolor  respanse, plosis, and  hyper-
secredicn,

wi An acilve MTP v one with SantansaEs pam
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or paln in response oo movemenl, sldle o
lalent MATrP Ie & eonsitive spat weith gadn oF
discomdort only elicied in response ig
EOIMpnessRon.

Fathoph

In the last 10-15 years, much clinical and basic
sciance reseasch inte MTiPs has been published,
I“}.flum"u' epidemiological, diapnostic,
therapeitic, arad pathophysiplogical siudies. The
I'JE'-'EI::PI'I'IEHIZ of an anlmal maodel (35 has
facilitated further understanding so that the
pathophysiology of & MTP s now mach clearer
5,23 26-38% Clarificaion af the macharism
should be of help in treating MTrPs more

appropristely and officiently

Aimimal model

In rabhit ckebpial muscle, taut bands similar to
that in hsman muscle can be identified by fingsr
palpation. When & sensitive site In the palpable
faut band is squessed or compressed, the rabbir
acts by screaming, kicking, or withdrawing as if it
has suffered pain or discomfort. This behaviowr i
Aol obierved when other siies are similasdy
irritated. ‘When the sensilive site is stimulated
Mﬂhmir_n”:,r with a nesdle ar |:r|.' 1n;|H;|ir|E ar
tapping with a blunt metal pobe, LTRs can be
chearved; these are eliciied much more easily al
the seraitive spot than other sites 0 the same
rmauscle, This r-irritable spat has been defined
a5 3 mynizsclal rigger spat, similar 1o the Fiman
PATH®, Rabblt LTRs are similar o human LTRs,
both in the characteristics of wisible muscle
twilching and in electromyopraphic [EMG)
recording. Bath human and rabbit LTRs: ame
elicited by mechanical stimulation of the
sensitive spot, bl nol ol any other spot, even ane
closely adjacent, Both rabbit and human LTEs ane
diminished after tepeated mechanical stimulatian
of the eeme sensitive spod or after [ranamission
bockade of the innervating nense (35 30.61)
spantaneaus elecirical activily can be recarded
fram a minule bocus of alther a MTFP region (420
or & rabbil myofascial trigger spol (43,

.I'I-'H.I'H‘Ir:ll'l.-f.nn‘
Travell and Simons (3} have supgasted cha,
during clinical MTP injection, the needle shiuld
be insevted ingo mubliple sites ower she entire
:l‘_-hﬂ;im in order g eliminate fondemess @ the
e MTH ruﬁinn. When the needie lip
ancouniens a senetive locus, the patient may feel
sharp pain, paraesthesia, or discamfort, The
patigrt may ales deel a referred pain with

57

distribution patterns smilar 1o thal mduced by
linper-compression of the weme TP 4L I the
mexdle Is mreveed rapidly (strorp stimicdalson of a
sensitive locusl, a brief esnlraction ol muscle
fibrea (LTR} can be elicibed Ffd- 06,30, 2045
VWihen a LTR is produced I:|l.l|'ir|i 8P injociean, il
B always associaled  with  sharp  pain,
paragsthesia, or discomion, which may be guile
s Hasey an theie observationd, a model of
muliiple small sensitive beci in a MIF rr.-g;inﬂ has
bepen praipnscid (14,150

Spiral cord mectanism
A smrsitive loouy s the site from wehich pain,
rederrer] pain, and LTE can be eliciied by
mechanical stimulation, especially neediing (74-
1623, Pain refered fram mwr’lcle 0 Engurcle
following rasiows stimulotion of the semitve loci
In a MTrP region s posssbly due o cerdral
serdilsation in the spinal cond (d6-490 The EMG
aciivity ol a LTR can be recorded :pi:r,illl;al!r
fram the muscie fibres of the @l hard ard in
== 1o simulateon of s sATA (3547, This
has also been conlinmed im an anlmal study (351
The EME aciivity of an LTR @ diminished in the
denorvated maiscle af @ hurman subject (Y and
in rabbit muscle alter fgnocaine block or
transeslion of the inngrvating nerve (25,400 b g
rabbst sthadly, this .a.:._-ll-.'.1t- digappuear-ed ternprorasity
diwing the spinal shock period after spinal cord
transection, bul almast completely recovered
later (40}, Thorefore, lke the mechanism ol
referred pain, the LTR B alwe medialed hrousgh
the minal coed, and it appears that semitive |oci
in a MTTP regaon are closely relaled 1o spinal cond
intepratian,

I 'hl':ll:llu,ﬁil::l sty of semsitive locl In rabhil
skel=tal muscle, a small neree Obee weas
commanly fgund near the seasitive locus (571
Thereforg, the sersithe logi in the region of a
mascle triggar 5 are provably relaled o
sensilized nerve filires inociceplars).

Referred pain can be elicited by stimulating
sites oulside a BUTAP reg.inn (E2E however, §l can
b incluced much mare easily within an aclive
MTH region than al a latent MTeP or in noemal
musele tissse, which are less lrigabile aibes
containing Inss sensiive loci (530 Theonstically.
refered pain can be elicited by sulliciently
intense  stimulatien  al any sile Eﬂﬂ[ﬂiﬂinﬂ
nacioepioes, but preater dimolation |5 reguired al
A hess sepsilrve sile than al an active MTIF (54),
When pressure from an algometor is wsed 1o
mesiure the referred pain theeshold ol o fess
s=nsifive wile, fha pain elerance level may be
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reached hefore referred pain i inducsd (52 530
Samsitive loci are  distributed 1hr4,|l.|ﬂ}1|;u|1 thi
whale mwsscha, but are highly concentrated i a
MTeP reglon (34), Similar findings mapping the
sensitive locl hawe been confimmed in an aninal
sluchy on rad biceps lermorks muscle (550

Abrwrrmal epdpdaies

Hubbard and Berkall firsl reporied  that
spantanenws electrical .=|:I!i'.r|'l:,r (SEA] codd b=
recorded from a MTrP lan. SEA conssis of
continuous, low-amplifude, nolse-lke aclion
patentials (10-30 mecrovalis, secasivnally up o
BD microvolisl, |t rrtair' b= accompanied by
intermittent farge-amplitude spikes {1 O0-600
micoalls, hipha:.il:, initially nugalil.rell,
especiaily from a more active MTrP (38,42,43,56-
58) The sit from which SEA can be reconded is
now deflned a5 an active Focus, In previous
physlolegical studies on animals, electrical
activity similar b S5EA wis recorded in the
endglate zone when the sndplate was iritabed
eilher mechanically or biochemically. This
Activity was shepn o be a constguence  of
axcessive acetylcholine release G0-625

In rahhit seeletal muscle active locl wese Townd
mmainly in the |.-:|1|:||:|Ia.:|: zore (€3], and these wore
mare in & MTrP reglon tham at other sites sech as:
4 laul band withow! MTF or nomal muescle
lissue. Recan: animal studies with inba-artarlal
imfusicn of neuromuscular oF calcium hlul:kir'g
agents have further confirmed that active loci
have abnormal endplate potentlals (63,640
Horever, based on a single fibre EMIG siudy,' the
abnormal endplate activity did not cause 3
mpuromuscular  transmission  dedecr in the
ermdolate iisali (650 5EA was nol directly relabed
1o spinal cord activity, since in an animal H;.l.:f'r'
transection of paripharal nersas ar ;|:|in.;|| coing dea
nal imduce amy obvious change in 5EA over a
period of an hadr (66}

Stmons  kas suggested thal  excessive
avetylcholine relesse is related 10 the laul band
furmation and that the confraction koots in a
AT region appear to ba directly respansible fod
tha palpabla nodule and the aul band of a T
{5, 36, 78k Tha resulting increased amengy
comsismplion, ogeEher with reduced enegy
saupply, wees a local energy crisis evidenced
by sevom kecalised hypaxia (850

As srhall merve fliees were spen In the
hilstodogical stidy an sensitlva loch, so they wars
robed in e vicinity of active loci (GFL Thia
finding can be wlated 1o an carlier hisiolegical
stiedy of ingertion achivify, morphologically
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mimilar o 1he waveform of SEA ($9). Thus hn-l.ﬁ.
sensitivg and active loci ae wlaed o nerw
fibres, probably rociceplive neeve endings,

Auitumiinc finedion
Autanomie shemnomena have been observedd to
cevelap as a result of activity in MTEPs (3L
Hooshmand considered  MTP activily b be a
complication, ar manifestation, of reflex
sympathatic dystraphy IRS0E MTE injection can
effectively ireal muoicls pain in some BS0
patierts (70,71}, howeser this may e dee 1o
cancomitant development of BSD and MTrPs
which have comman aatofogical factors (72
Hubbard fownd that ithe electrical amplicudes and
narmber af spikes recorded from a MTEP region
werg slgnificamtly meduced after Injection of
tiamine, eiher bocally or systernically, and
a similar result was found in a study on rabbi
mivodascial trigger 4pats (56, 7L

(vervirw
in suemmanys iherg are mukiple MTP locl (hasic
uritsl, each consisting of & sensitive beous and an
active bocus, in @ MTeF reglon, Sensitbve locl anme
prohably rackoeplon, sy slruciues,  and
active lacs ase probably dyslunctional motor
Eru:ﬁﬂ‘.ﬂ.:!-.. molcr struciures. EFher SEA oo LTR, or
both, can be obsarved 2 differant loci in a TP
re-__vli':rn.. aral bt ase often assockaied with shamp
palr similar o the patients wseal oomplaine,
Therofiore a sensithve locws is probably i the
immediate wicinlty of an active locus, 11 is likely
fhaal the sensitive loci are widiely distributed in ba
antire muscls, or even outide the muscle in
subculaneous lisswes, ligaments, elc Sensilive
loci can be semiitised aither locally o cermrally
{74}, ard can abso be found in seme tender points
in fibrernyalgla patlesds. When a semsitive locus
ks assoaclote] with an active locus, & MTEP locus
can develop: this may be the basie diffenenes
beteeen 2 MTF and & fibramyalgic tender painl.
The patkaphysiology of MTrPs has now been
well oescribed (5,.23,36,54,75). A significan)
numier of normal adults have latent MTePs. Sala
ef al, In o sludy on fii American Al Force
personnel, found katerd MTEPs in 45 out of 100
mabas and 54 put af 100 females (760 A [atenl
MTrF may become active &n response bo any
rimis hsiu:.dgmmlly traumea bo muscie, It has
been suggesied ihal this i a phenomenon of
cenbral sensitisation in the spdnal cond, but I may
b= that the central s=nslisalion Is 4 resganse @
peripheral actwva'ion and sensiisation of MTrP
nocicoplors. The newbom espress & paln
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resction [ response to poskeus stmull at afl sites
in a muscle. However, as they grow up, tHey
develop a stronger reaction 1o painful simuli ina
MTef region than at other mon-M TP shes 0 ihe
same miscle. Thus, latent MTiPs appear 1o
develop gradually as the child peds oloer. B has
been suggested that a perpheal nesve |l=ion
[parﬁml-.irly radiculopathy] is the causa of MTrP
fammation (9-17,77,78) This may be tnie lor the
formation of some MTrPs; however, there s
clinical svidence to swgpest that activation of a
latent MTrP fto bacome an active MTP) can be
induced by a variety of other causes, such as
frauma and ischaemla, in addition 1o peripheral
nerve kesion (79510

Co bson of acupunciure points and
nwmi:l trigger points

Loscalion

MTrPs are abways identified in the endplate zors,
Some acupunciure poinds can be identiiied (s the
endplate zone, but some may nat be in muscle.
telzack (6! has rapsted a high {719 of
COTEsnnRence between MTiPs an ACUPURCTLIRE
paints, and it is vory likely that sll MTiPs are Ah-
Shi acupunciure points,

Characiensfics

Tendemess

Al active wnd Ratemt MTrPs, bui onot all
acupunciure points, are iender. Tender, and
clinically relavand acupunciure poainis ae called
Ab-5hi paints, In Thiness, Ab-Shl means Ok Yes)
fthat'’s the right spatl. 5o, when the point |s
?ﬁtamdf the pationt fesls pain and says O Ves)

5 in

Refarred pain

With high-pressure stimalation, referred pain can
b alicied in most active and some latent M TiPe
Clinically we observed that twisting the nesdle
during acupuncture may cause referred pain in
soeme patients. Further obssration showed tha
referred pain patterns of some MTrPs are similar
i the ifraditional meridian conpections of
stupuncture points. The conssient pamem of
referred paln In 8 specific MTP suggests that
there are fixed connections batween cerlain
sensory neurons in the sginal eord Thess are
.orohably the same as the connections betwseen
acupunciung points glong 8 meridian. Thus, tha
machanism of MTP injection rnaiJ be similar 1o
that of acupwncture in terms of pain reliet.

Loca! twtch Mesponse

Dhuring fast rrcreement (hi I'I-FWEEITI stirmlatipn)
of the needle, [TRs should always be elicied in
active MTiPs. In our chinical olserations, a
rrdle sensalion fda-qil similor 10 UTRS can be
sliciied during acupunciure brealment ol some
paints, JThe hest I:hc'rapuulnr efiects abiaired wilh
elther MTH Injeciion or acupuncive sepm o be
relaled o the producteon of LTR or de-gl
f14.16,21-23.54. 77,

It has been sugpesied thal the MTrP consiss of
mulliple [oci  which are  nociceptars  and
dyslunctional  endplates (14, 16,.23,54.75),
Conlraction knots can be obsorved inoa MTP
ion (5381 however, previous sludies have
failed 1o identily any specific stncium at an
acupuncture poird, Momphologically, it s difficult
to eifferentiate & mormal fom an abnarmal
[sensitipedd] eensony recepior, of 1o differentise a
riarnal from a dysfunctional endplate. It i liely
that an acupuncture point in muscle consists of
miltiphe sensory receplors of MTP leck sensory
receplon pluy dysimotional endplales,

Pathophysiol

With the evidence of the studies mentiorsed
ahava, | would sugges thal the MTP s relaled o
interneuronal integration in the spiral cord, with
the specific, referred pain patiems of @ MTIF, the
local twitch responses eliciied by high prassure
stimulation o MTP locl, and sulonomic
ENAMEnd. Acupumciune poings probably also
ave a spina' ralationship similar 10 that of ke
MTiE | belisve that the mechanism  of
acupnmciure in pain refied is similar o that af
TP Injectlon, and is prababfy relaied 1o the
spinal cord machanism (151 When  an
Acupunciuee  poinl ar MTE i stimulated
m&chani:nrly al hia_h SUFE, M |:|r|.|3|-' pa|r1
sensation, bul also referred pain can be eficied.
When the stimulstion pressure is high enough 1o
mduce local hwitch responses, spinal inhibilony
efferts may b= induced that refiewe p.'lin. Slrnng_
stimulation may alsc Infuence the sulonamic
and endocriie ivilEms, o il seems reasaonable
to expect that acupunciure should be effective
in the trestmenl of metabolic or asonomic
diseane.
Chang-Fern Hong MDD
Deganment of H'J}-T-.I-I_'a'] Medicing amd
Fediibilftarion
Liafversity of California fedine,
drvivie, Califarria, USA
and
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