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Etiology of Myofascial Trigger Points

Acute Overuse
Direct Trauma
Persistent Muscular
Contraction (emotional or
physical cause), i.e,: poor
posture, repetitive motions,
stress response
Prolonged Immobility

Systemic Biochemical
Imbalance
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unaccustomed eccentric contractions
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maximal or submaximal
concentric contractions




Other Contributing Factors

: A do 774 Ganglion
Associated MTrP NS

Dorsal root
ganglion

Afferent Input from

Joints ]i.“fw
Afferent Input from ,."l
Internal Organs _
Stress / Tension reospor
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Diagnostic criteria

spot tenderness
within the taut
band
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Diagnostic criteria

. taut band
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Trigger Point Complex
Nodule

Taut band
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1 Quadrate — quadratus lumborum

2 Rhomboid — rhomboideus major

3 Trapezoid - trapezius

4 Bicipital - biceps

5 Fusiform — biceps femoris

6 Digastric - digastric

7 Bipennate - rectus femoris

8 Multipennate (friangular) - deltoid

9 Unipennate - extensor digitorum longus
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two palpation
technigues:
 Flat palpation

* Pincer palpation

Falpation
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Scientitic Dasis of Trigger
Foints

Mgcncascial Triggcr IPoints exhibit a number of

characteristics that require cxplanation:

Jo Structural appearance Gwarcicmcd muscle ban&)
2. Biochemical features

5. Nature of local and referred Pain

< Response fto treatment
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1 he science of mgogascial trigger
Points

The anatomic basis of trigger Points

I" lectrical Activitg of trigger Points
Sfjmpatketic modulation

Vascular changes

PBiochemical Phgsiologg of trigger Points
Sensitization

Treatment effects
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Triggcr Point Structure

a— T A - e BT — SIPT| r  EN eett  neO  mn EX N ey T TN — TN Ay

e P S



- :},: ‘:1
3
i

75 i AXOﬂ —
v ek

\

LY %3
¥ g
T T o AP S S IR OT S i TR TN - e ety (Y T

Motor End Plate
eadibedlill l\ ; 3/4£3m/

utﬁ .c””{q, 'J! od
. ; : {"\ q fdt ;u”({;‘ ek Lo J,“)_";""’/
' | ﬁ uztmwﬁw“‘;’/ 15l

. “*“&"h

s i
s THIHEIA

’ ( ) S

—~ 1
oIy, =

V"' v

dense, contracte 9

r,-.fm T "k M ,.“-r"n._‘_ Sive st S de i o
R b e R AR S e T Sy B an
R e CAS | by e g g
)  Flavian N s 3 NI
» W Foreot L et

|
|
§







Two- and Three-Dimensional Ultrasound
Imaging to Facilitate Detection and Targeting
of Taut Bands in Myofascial Pain Syndrome

l, Hariharan Shankar and Sapna Reddy Pain Medicine 2012

This Is a successful ¢
Imaging of taut bands

lemonstration of utility of ultrasqund, .
in the management of myofascial pain

syndrome L
e




Uniform echogenecity in i sesiacr
indicates homogeneou
A uninvolved muscle 5 =
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Focal decrease of color
variance indicates a

Courtesy of Siddhartha Sikdar, PhD

. Heterogeneous
| Exerc Sport Sc1 Rev 2014;42(3):126-35 S e —o— S s Vet
. Sikdar et al. Arch. Phys. Med., 2009 focal lesions
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( _on clusion
The Trigger Point zone 1s a densely contracted band of

muscle that can be seen on ultrasound imaging




Triggcr oint
Elcctrophgsiologg
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? Encjplate Activitg

:Z {
| Simons, Hong, Simons found r L

that there was a 5»-1[01& increase

¢¢‘.>—%

in endplate noise regions in the

trigger oint taut band

compare to normal muscle.
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TRIGGER POINT REGION ~ — Endplate

= Active Locus

Conclusion: Increased endplate potential activityi
is associated with the myofascial trigger point
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Attenuation of Endplate Noise }33
Botulinum ] oxin

. Botulinum toxin attenuates emﬂplate noise
]mplication: Acetg]choline is essential for Cn&!:)late noise

o) chchCic inhibition of nerve-stimulated release of
ace 9lcholinc shows that A( his critical for cn&Plate

noise and/or

) ]nhibitiorx is of non~5pcchcic) non»-c:]uantal release of
acety choline release

Kuan et al. Am J Phys Med Rehabil 2002;81:512-520
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ngpathetic Modulation of
Trigger FPoint |~ lectrical
Activitg




Intravenous infusion of saline vs. phentolamine, 10mg,
effect on needle EMG of trigger point and adjacent muscle fibers

500 500




Phentolamine 10mg injected directly into trigger point
in patient with myofascial pain

20 Minutes After 50 Minutes After
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Conclusion

T he electrical activity of the trigger Point 's maintained
139 the sympathetic nervous system to a large extent




ngpathetic facilitation of hgperalgesia evoked from
MTrF and tender Points in unilateral shoulder Pain

. Results: 1. Pressure pain thresholds (PPT) are lower at
symptomatic M | rI's than tender Points (nompaimcul side) with
normal respiration.

. 2.PPT decreased attender & | r[’s & at referred pain sites at
clevated intrat%ora.cic pressures: local and referred pain

Intensity increased.

< Conclusion: sgmpathetic facilitation of

. 1. mechanical sensitization and 2. local and referred
muscle Pain

(e HYJ Mernandez de~]as~f>cnas C, Arcndt~Nielscn fis Clin Neurophgsiol 2006; Tl 7: 1545
50
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\/ascular Changes at the trigger Point
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- with Cervical Pain.

Ballyns JJ, Shah JP,
LH, Sikdar S. Objec
- Characterizing Myc

, Gebreab 1§ Gerber
aphic Me: or
er Point sociatec
Med 201 1; 30:1331-

| 340.



B Ascending branch of transverse
cervical artery in upper trapezius

Blood vessel passing through an active
MTrP in the upper trapezius
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Sikdar S, Ortiz R, Gebreab T, Gerber LH, Shah JP, Understanding the vascular
environment of myofascial trigger points using ultrasonic imaging and

computational modeling. Conf Proc IEEE Eng Med Biol Soc 1: 5302-5, 2010.
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Compliant vessel with larger
vascular volume

Higher Outflow
resistance
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Biochemical I"eatures of the Triggcr
Foint
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: . e What about ACh?
Changes in pH, neurotransmitters, kinins =
ks 2 2 2 ra ZIUS VS
in Trapezius muscle trigger point zone "’

Gastrocnemius
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Fig 7. Analyte concentrations in the trapezius compared with the 000 500 1000 1500 000 5.00 10

Fig 8. Analyte concentrations in the trapezius compared with the

gastrocnemius for (A) pH and (B) bradykinin. Time (min) gastrocnemius for (A) SP and (B) norepinephrine.

Fig 9. Analyte concentrations in the trapezius compared with the
gastrocnemius for {A) TNF-« and {B) IL-6.

Shah, J.P., et al., An in-vivo microanalytical technique for measuring the local biochemical m///eu
of human skeletal muscle. J Appl Physiol, 2005. 99: p. 1980-1987
Shah JF Danog J\/ Dcsai MJ Farikh 5 Nai(amura LY Fh ”:Ps TM and Gerber LH Biochemicals assocnqtecl

with Pam and inflammation are elevated in sites near to and remote from active mgogasaal trxgger Pomts Arch ths

M Kehabil. 89(1): 16-2%, 2008
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Conc]usion

Neurotransmitters and cgtokines are increased or
altered at the trigger zone
The Trigger Point is ischemic and hgpoxic
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Points of
Injection

Muscle pain

- -.". =
i
L ]




2 i il L2 55  Seaes

e VORESRRRSNER U I Rtn

oo

e & Bl P et L i il L S i i i

= Lan Muithd

O e i, e e O

ExPansion of Receptive Fielcj

A BEFORE

Bradykinin
info TA

/]

o

N\
W

Selected neuron responds
only to deep pressure In
biceps femoris muscle from
one receptive field site

Hoheisel U, Mense S, Simons DG. Appearance of
new receptive fields in rat dorsal horn neurons
following noxious stimulation of skeletal muscle:

model for referral of muscle pain?

Neurosci lett 153:9-12, 1993
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ExPansion of Reccptive Fie]d

B AFTER

FPSTRNEE TIPSR GRS e SRS

: 5 min after Bradykinin
S min Injection In tibialis anterior,

e A Wy T

the neuron can now be excited
by additional RF sites located
In deep muscle

(RF: receptive field)

Hoheisel U, Mense S, Simons DG. Appearance of
new receptive fields in rat dorsal horn neurons
following noxious stimulation of skeletal muscle: a
model for referral of muscle pain?

Neurosci lett 153:9-12, 1993
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. ExPansion of Keceptive Field

z

Wl demidiasbo - & ok et

{ 15 min after BradyKinin b
| 15 min Injection the neuron
| responds to moderate (less) |
| Mod.p pressure in the original
L receptive field - biceps :
i deep . |
| femoris
Hoheisel U, Mense S, Simons DG. Appearance of
new receptive fields in rat dorsal horn neurons
following noxious stimulation of skeletal muscle: a
model for referral of muscle pain?
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Sensitization

. Hypersensitivity
. Allodynia

. Referred pain




Peripheral Mechanisms

A PG E,

Na*/C

. Muscle tenderness is mainly due to \ S

. muscle nociceptor sensitization: ) i 4
. acidic pH =D /
prostaglandins ot L \ |
bradykinin and serotonin

| -
| Nat/Catt
: éﬂ Glutamate
? KA/AMPA
' k Glu NMDA
all found at the trigger zone y
ATP T
\ Na*
, Purinergic receptor P2X, ——
H*/Capsaicin/Heat
B Vanilloid receptor VR-1
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Sensitization

. Continuous peripheral nociceptive input:
. neuroplastic changes in the PNS and CNS

. Activation of dormant synapses «

Nat/Cat*
(unspecific) <G EF2

. CA;P +/+‘//w Opioids
. Result: Transition )
. acute to chronic pain /‘\\ /

+
utamate
y
e NMDA
/

ATP
Na
Purinergic receptor P2X
2 ¢ . Na*/Catt
H*/Capsaicin/Heat
B Vanilloid receptor VR-1
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NOCICEPTIVE PALN PERIFHERAL

Peripheral Sensitization: Inflammatory me§ehidhd [Kinda THE)
Restricted to site of injury;

f 4

sensitivity and output of nociccptor cell He MEE E-F-: @ BEE
il

Second messenger systems increase



Central Sensitization

Pramary Af ferant

Meuran ILIR produced
by vascul e
endo Tht||.|]
cells i Ir duce
SO0 - on
AELUrorsS

Inereased
PEES
facilitate: and
prolongs
central
sensitization;

N 1L-1p. THFa, IL-6 o Wides

M2, PGs, ATP "' e , i 'J|| 1| N 1'
gl v P on LS
Aeurans: acnes

1'||:r

ncludes dorsal horn C anges ancC g lal cell mediators;
Increased synaptic efficacy
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~ Central Sensitization: Activation of
dormant synapses increases synaptic
efficienc

CWC axXons
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Synapse synapscs |

Dormant results in more
syna cxc:table

Y E\g\‘ : .

noaccptivc |

: neuron

3 3 3 :

| non-activated cell Activated cell

4

! £

W ot S5 e /



Cerebral as well as Spinal

Extent of neuroplastic changes in the [

CN V nucleus caudalis of the b
Thalamus, Amygdala

| Anterior cingulate gyrus
| Perioqueductal gray matter

)
{
g : Dorsal horn neurons
|
|
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Animal Models of Trigger
Foints

. Models in rodents showirzg contraction knots,

stuéying electrophysio]ogg and histologg

: Huang <Shanghai, China) and Mayoral del
Moral (T oledo, SPain>

- Hong ( /7 (] aiwan): rabbit model

Huang (OM et al. Acupunct M d201%,31:65-73; Huang OM et al. Acupunct
Med 2015:3%.319-24
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Giamberacjino MA et al. J Fain,

2007
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Pain Sensitivity: determined by electrical stimulation of skin,
subcutaneous and muscle layers at days 3, 10, 30, and 60
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| A. Cutaneous Tissue B. Subcutaneous Tissue C. Muscular Tissue ;
| 3, 3- 3- ‘
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L threshold at trigger points and at referred pain
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Nccdling Trigger P oints

Robert D.CGierwin MDD, T AAN
Jolms r“]opicins Urxiversitg
Ba!timorc—:, MD
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Necdling Trigger oints

- e

- [\cecﬂing (drg ncccﬂing or trigger Point

| injection)is a skilled intervention using a thin

-k L S cam—

in
mhcorm or thodcrmic needle to Pcnctrate the
| skin and subcutaneous tissues to stimulate

fascial tissue, muscle, and mgmcascial trigger

iy s Smbabiisi” - 2

Points to manage neuromuscular éisorécrs

adaptecl from AFTA 2O




Nccdling Trigger
Foiﬂts

"
"

. Nccd]ing (Arg 5 or trigger Point injcction)is

used to diminiersistent Periphera] nociceptive
inPut, function, ]eading to imProvcé

activi ty

adapted from AFTA 2013
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Neccﬂing Trigger Foints

< l\eecﬂing (Arg ncedling or trigger Point

in%ction)bg itself is seldom sufficient to restore
normal function, but is part of a comPrehensive
program of rehabilitation and correction of

uncjcrlying mechanical) mecjical, and functional

disorders.




Ingger Point
Dry Neeadling
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"Observe, record,
tabulate,
communicate. Use
your five senses.
Learn to see, learn
to hear, learn to
feel, learn to smell,

_and know that by
@70 practice alone you
\ can become expert.”

William Osler

Osler Practice& &rg neecﬂing in the 1870s
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5ir Wi”iam Os]er and Drg Neec”ing
Mr. Redpath (a wealthg board member of Montrea] Genera] Hospita]
arrived exhausted after mounting the stairs. Theg Proceeded to treat him
with acupuncture (for Lumbago), tkrusting a long needle into the muscles of
the back. At eac}wjab the old gent]emarx riPPcd out a string of oaths. [ e

hobbled out no better for his Pain. No millions for McGill.

Courtcsy of Dr. Rober‘c
. _m\/\/oodg .
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i \/\/i”iam Os]er textbook of medicine i 892. 1 or

lumbago...acupuncturc—: is the most efficient treatment.
Needles 3-4 inches in l@ngth (ordinarg bonnet needles,
sterilized, will do), are thrust into the lumbar muscles at the seat

O]C tl"l@ Paiﬂ. courtesy oFDr. Rober’c \/\/ooc!g




. POV S F e Y

\/\/sz Neecﬂe?

: Diagnostic
. Tréatmcnt

. torelieve Pain

. to facilitate Phgsical

therapg and
rehabilitation
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. What is needled: | he most firm or hardest
part of the taut band, that is usuaug also the

most ten&er Part.
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How do you know you are there? The local

twitch response!

Stimulus 1 cm from trigger spot Stimulus 0.5 cm from trigger spot
{Y i S
E

0 \e& &
T R P VV"*/N‘W
g / / Stimulus at trigger spot
.

taut band

/ TRIGGER SQT i 4
Stimulus at trigger spot

Stimulus 3 cm from trigger spot \
A S Ao~ — VS ——
>
e = - Stimulus 0.5 cm from trigger spot
E —_— e — A ———— - ¢
ST N R T S 20 40 60 ao msec
20 40 60 80 msec

Hong, C. Z.; Torigoe, Y. in: Journal of Musculoskeletal Pain,
2(2), 1994, 17-43
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. When are you done? \/\/hen there are no more twitch

rCSPOHSCS.
o )
,,,,, _®
== = - 3 6
=3
) ¢ - g :
: e Taut band
9
s —2 =
) - ®
MTrP region @

® LTR locus = sensitive locus = sensitized nociceptor
= SEA locus = active locus = dysfunctional endplate
& MTrP locus = LTR locus + SEA locus

Tlﬁe trigger Point region can be a hornet’s nest of trigger
Points.
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| idocaine injections of

Spontaneous pain pattern Pain pattern from latent and active MTrPs in trapezii

triggcr Poimts Producecﬂ

signhcicant Pain reduction
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Hemiparetic Shoulder Pain Syndrome Treated
with Deep Dry Needling During Early Rehabilitation:
A Prospective, Open-Label, Randomized Investigation
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S. Brunelli
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Contribution of Myofascial Trigger Points to Migraine Symptoms
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Giannapia Affaitati, Rosanna Lerza, Livio Di lanni, Domenico Lapenna, and
Andrea Mezzetti
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]nactivation of trigger Points in the neck and shoulder
muscles that FCFCFFCCl Pain to heaclache regions recluceé
1ocal and referred Pain, AécrcaSc‘:& heaclache clags and

reduced headache intensity
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Efficacy of myofascial trigger point dry needling
In the prevention of pain after total knee arthroplasty:
a randomized, double-blinded, placebo-controlled trial.
Mayoral O1, Salvat I, Martin MT, Martin S, Santiago J,
Cotarelo J, Rodriguez C.
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Acupuncture needling versus lidocaine injection
of trigger points in myofascial pain syndrome in
elderly patients - a randomised trial
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Abstract

Aim To compare the efficacy of acupuncture necdling and 0U5% lidocaine injection of trigger points in
myofascial pain symdrome of clderly patients.

Methods Thirty nine participants with myofascial pain syndrome of one or both upper trapezius musches wene
randormised to treatment with either acupunciire needling {r=18) or (5% lidocaine injection {n=21) at all the
trigoer points on days 0, 7 and 14, In 2 c<ingle-blinded study. Pain scores, range of neck movement, pressure
pain intensity and depression were measured wp to four weeks from the first restment.

Rezwirs Local twitch responses were clicited at least onee in 94.9% of all subjects. Both groups improved, but
there was no significant difference in redwction of pain in the tao groups at any time podnt wp to one maonth.
COrverall, the range of cervical movement improved in both groups, apart from exiension in the acupunciure

necdling group. Changes in depression showed only frends.

Conelusion There was ro significant difference between acupuneiure nesdling and 0.5% lidocaine injection

of trigger poinis for treating myofascial pain syndrome in elderly paticnis.

Kevywards

Acupinetere, lidecaine infection, trigper points, myafercial pain syndrome, elderly parienis

Introduciion
Mlyofascial pain svndoome (MPS] s & common cause
of museulaskeletal pain characterised by trigger
points (ATrPs), that 1s tender loct in faui bands of
skeleral musele, limited range of maotion o joints,
referred pain and local twitch responses (LTR=s)
during mechanical stimulation of the 3T
Inactivation of MTrPs is essential in managing
MIPS and several methaods have been recommended.
The treatments most commonly wed for this purpose
are dry peedling of the MTePs, injection treatmenis
with laecal anacsthetics or saline, sprays, and
stretching.” Aceording to the resulis of several studies,
injection continues to be the moat effective chisice for
treatment. The superiority of local injection or dry
necdling for the inactivation of MTrPs is
comtroversial, ” and hollow needles were used for
dry neeidling in these studics”* Cunn suggests that the
‘hollow needle’ induces more tisswe injury and is

In this single-blinded randomised frial, we compancsd
the efficacics and adverse cvents of acupuncture
needling and (0.5% lidocaine injection of trigger
polnts in myofascial pain syndrome.

Method
Participanis
We chtained retrospective cthical approval from ihe
irstitutional review hoard of Inha University Hospital.
We selected 40 subjects with chronic MPS of the
upper trapezivs from volunteers &t four community-
based facilities; one further subject proved urable o
codmiplese the neccssary forms. Subjects were selosted
o thee basis of physical examination and nterview, and
signed informed conscni was ohained. Participants
were randomised inte bao groups by coln-toss: 1]
ACU (acupneture needling) prowp and 23 TP (rigoes
palnt injection with (L5% lidocaine} group.
Inclusion eriteria for the trial were 1) aged more

Therc was no

signhcica bt
difference

between clrg

neec”ing] and
lidocaine @i
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than 64 wears old; 2) complaining of chronic shouldes



Clin Rheumatol
DOI 10.1007/510067-012-2112-3

ONGNALARTICLE

~ The effect of dry needling in the treatment of myofascial

pain syndrome: a randomized double-blinded
placebo-controlled trial

Levent Tekin « Selim Akarsu « Oguz Durmus +
Engin Cakar + Umit Dinger - Mehmet Zeki Kiralp
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| he | rigger Point Is a Acnselg contracted band of muscle with increased
electrica activity

s Tl’]@ taut band is maintained to a 1arge extent bg sympathctic nervous
system inPut

. Neurotransmitters and cgtokines activate and sensitize Peripheral
nociceptors

. Referred Pain is the result of activation of dormant sgnaptic connections
((_entral sensitization)

. |nactivation of trigger Points decreases local Pain and reverses central
sensitization, e]iminating referred Pain
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Rules of Needling
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( Iniversal [recautions:

(Gloves

Nitrile, not latex
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HIKERS and BIKERS

Move to the side of
the road when a
vehicle approaches




]ggou do not know
where you are going,
- don’t go .
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4' Needling: I or all Muscles

L Henthcy landmarks
g prepare the needle or injection material

. recheck landmarks every time
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]njection Materials

. lidocaine 0.25% (4 cc’s of lidocaine 2% in 30 cc

of normal saline>

. jBotox

; Nothing else
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Comp]ications

Allergy to nickel, to local anesthetic (epinephrine
local soreness

bleeding

nerve injury

SgﬂCOPC
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Fregnancg s not a

contraindication
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