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Trigger Point Injection and Dry Needling

Joseph M. Donnelly, Lynne M. Fries, Corine S. Cicchetti, and César Fernandez de las Pefas

1.INTRODUCTION

4 Two different treatment methods use the insertion of needles to
inactivate trigger points (TrPs): wet necdling and dry needling (DN).
Wet needling refers to the injection of a substance into a TrP
through a hypodermic needle, whereas DN refers o the insertion
of a filiform needle into a TrP without the introduction of any
substance. Both needling therapies can effecti vely manage myofas-
cial pain, but it seems that DN results in increascdzposrneedling
soreness in some muscles.! Generally, Simons et al® recommend
TeP injections (TrPI) of a local anesthetic without corticosteroid
and no adrenalin. Effective treatment using either TrPl or DN
depends on mechanical disruption and inacrivation of the active
loci in the TrP." Under particular circumstances, the injection of
Botulinum toxin A (Botox A) has been proposed. [nactivation of
TrPs by injecting Botox A depends on its specific pharmacologic

- effect on the motor endplate and may be an effective solution

for those patients with myofascial pain who are not responsive

to TrPl with local anesthetics or DN,

A single TrPI or DN treatment should be defined as the

needling of one TrP site, despite the number of times some

solution has been deposited within that one TrP site. One TrP
site has a highly variable number of active loci that must be

Anactivated, and all of the loci in one TrP can be needled with

one skin penetration. Using a nonmyotoxic local anesthetic or

.DN,many needle movements within the TrP site are normally

fequired. When a local anesthetic is used, clinicians should

nject only a small amount (<1 mL) at any one location within

MeTeP site, The clinician must obtain twitch responses from

A of‘rhc remaining active loci in that TrP in order to ensure

SCChye trcatmcnt.

ome clinicians depend on the injection of large amounts

.i"fklrepmly myotoxic drugs like Botox A or concentrared

et cting local anesthetics in the general vicinity of a point of

anm::f]’ h‘)hing_ to inactivate TrPs. When myotoxic drugs are

Wi, snu|]1]avolda ble for injection of TrPs, it is much better

0 the er amounts precisely where the contracture knots

O theg, sus are located. Selective injection of small amounts

Bponge (- ;}l{an_ccs wherever the needle elicits a local twitch

nwhulc‘mll in aTrP is much less damaging to the muscle
en g ;"c 15 just as effective asa 'Ia_rge amount.

B |, Hoci smenting TrPI or DN, clinicians shoul_d specify the

Bregy td to ¢d, any ﬂé_i\tcrsel event, and the postneedling outcomes

5 Thege (E’l;lll B activity lurmganons, and pa reicipation restric-

__h::‘h shoulq :mnes will be d_wec_rly related to postneedling care

R, TS, ﬂc:iuT Clude Instruction in proper resting and sleeping
S,,:[“" s ity Modification, self-stretching exercises, and a

ey, 2<h of ﬁ:?,]m[c( therapeutic exercise prescription. Section

o £, psc_ ¢ chapter of this textbook contains vital in-

gy | l‘her: " self-management to improve the efficacy

RN st > TPl or DN treatments. Manual therapy,

“thergper < 1 isolation will typically not result in an ef-
'© Outcome for the patient,

2. MANUAL THERAPY OR
NEEDLING THERAPY

The decision whether to treat TrPs by manual therapy, TrPI, or
DN depends strongly on the training and skill of the clinician.
Ideally, all approaches should be equally available to the patient
and used when indicared. In fact, some studies conducted in the
cervical spine reported no differences between manual therapy of
upper trapezius active TrPs.* Manual methods are noninvasive,
adaptable for the patient to use for self-treatmen t, and can be
used to release multiple TrPs at the same time in one muscle or
a group of TrPs in several muscles that function synergistically,
Manual therapy may also address the associated articular
(joint) dysfunctions that could be activating or perpetuating
the TrPs. However, manual methods are more likely to require
several treatments, and the benefit of treatment may not be as
fully apparent for a day or two, when compared with TrPI or
DN. Manual methods are specifically indicated when the TrP is
acute, when the goal is to train the patient in methods of home
self-management, when the patient is needle-shy or has needle
phobia, or when the TrPs in the muscle belly are not readily
accessible to TrPI or DN,

One well-performed TrPI or DN treatment can fully inactivate
TrPs quickly, which is reassuring to both the patient and the
clinician. Identification and needling of active TrPs can produce
impressive results, Success depends strongly on the recognition
of the referred pain pattern, accuracy of the clinician’s palpation,
and the ability to direct the needle accurately. This accuracy
depends strongly on the precision with which the TrPs are
localized and on the manual skill of the clinician.

Trigger point injection or DN is indicated when a few TrPs
remain that are unresponsive to manual methods, when skilled
manual TrP therapy is not available, when there are only a few
relatively acute TrPs and the treatment time is limited, and when
the patient has hyperuricemia and symptoms of gout. Needling
can be helpful when the muscle cannot be direetly stretched for
mechanical reasons or when stretch should be limited because
of hypermobility,

Patients with both fibromyalgia and myofascial TrPs are
much more sensitive to painful therapeutic techniques than
are patients with TrPs without fibromyalgia. Clinically, pa-
tients with both conditions could respond to TrPI or DN,
but they do not respond as well as patients with myofascial
TrPs alone.®

Itis a serious mistake to judge the efficacy of TrP treatment
by manual methods or by needling if the clinician was not ade-
quately trained and experienced in the techniques used for the
muscles and dysfunction treated. When patients give a history
of being treated for TrPs without benefit, careful questioning
makes it clear that treatment was given without adequate man-
ual examination for TrPs or was not performed in a manner
that one would expect to be effective. One of the main reasons
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for treatment failure, seen clinically, is the lack of postneedling
treatment care and instructions or failure to recognize or address
systemic perpetuating factors (see Chapter 4).

3.WET NEEDLING OR DRY NEEDLING

Clinicians may consider the potential risks and benefits of utilizing
TrPI with solutions versus application of DN techniques. Trigger
point injections are administered using hypodermic needles, a
hollow needle through which a solution is injected at the TrP site.

Local anesthetics, corticosteroids, and neurolytics are sub-
stances commonly used in pain management” and are also used
in solations for TrP management. Trigger point injection involves
depositing approximately 0.2 mL of solution at the TrP.* Some
studies have used larger volumes up to several milliliters. For
example, Ay et al® used 2 mL of 1% lidocaine injection for
comparison with DN in conjunction with exercise and found
no significant differences between the groups relative to pain
level, cervical range of motion, and depressive mood; both
groups benefited.

Hypodermic needles used for TrPI have a beveled, cutting edge.
Filiform needles have a conical point. This difference should be
considered when treating areas close to visceral anatomy such as
pleural, vascular, or neural structures. The use of a noncutting
needle may reduce the risk of laceration of these tissues that
could lead to complications such as bleeding, pneumothorax, or
nerve injury. DN may be preferable if injecting close to a nerve
to avoid possible anesthetic block. Also, the use of DN prevents
inadvertent intervascular deposition of treatment solution. It is
prudent to aspirate, especially in the vicinity of large vessels, prior
to injecting to assess that the needle has not entered a vessel.
Accurate injection at deep sites, near neurovascular structures,
or in patients who are obese may be improved by the use of
ultrasonic or electromyography (EMG) guidance.”'

As with DN, the goal is to accurately locate and deactivate
the TrP loci. Obtaining LTRs is similarly desirable. Mechanical
disruption of the TrPs is effective by DN as well as needling in
conjunction with TrPI of solution. Good technique and provo-
cation of an TR are important in obtaining a Fnsitivc result,
whether using DN or TrPI of a local anesthetic.!! Nevertheless,
the topic of the LTR during DN is currently under debate.'

Myofascial pain often has a chronic component, frequently
requiring serial treatments. Clinicians may adjust their approach,
including needle or solution options, at subsequent sessions to
assess the best individualized treatment approach. Adequate
treatment adjustment trials are appropriate prior to determin-
ing that TrPT or DN is not effective for a particular patient as
long as effective postneedling care and home self-management
is employed.

Practical considerations may also drive the decision to use
DN rather than TrPI solutions. Some clinicians may not have the
option to utilize injection therapy within professional licensing
parameters. Reimbursement issues and price point of supplies
may also bias the clinician’s choice.

Studies of TrPI have been limited by heterogeneity of subject
groups and small sample sizes. Pain is complex, and multiple
factors can affect fluctuations in pain intensity, quality-of-life
measures, and perceived relief. Limited high-quality randomized
controlled trials (RCTs) are available for review. A majority of
the studies available involve treatment of the neck and upper
quadrant.'? Additional research would be helpful in assessing
optimal treatment approach and response to specific patient
types. Huang and Liu'* found that abdominal muscle TrPI with
lidocaine 2 weeks prior to menstruation yielded improvement
in primary dysmenorrhea. However, no comparison with DN
treatment was included in this study.'*

There is little consensus regarding the superiority of either
DN or TrPl. A meta-analysis demonstrated that both wet nee-
dling and DN were effective for neck and shoulder myofascial
pain without clear differences between the needling therapies.'?

Section 8: Treatment Considerations for Myofascial Pain and Dysfunction

Another systematic review found no differences betweg, D
and wet needling using lidocaine after treatment or at fol|, ‘
intervals of 1 month or at 3 to 6 months."* Neverthelegg S('“D
studies showed evidence that lidocaine injection May |’|:’ tn) Mg
effective for pain reduction than DN at 4 weeks.'®!” 5 Ulnrt
randomized, double-blind crossover study compared (., der
0.5% bupivacaine, 1% etidocaine, or physiologic Salin‘e ; Of
categories measured prior to treatment and 15 minutes, 24 l-k.‘. in
and 7 days after treatment indicated the use of the local ANES e
injections to be preferable over saline.' Although tlye ‘S‘a 15
size was small (n = 15), the crossover component of (|
limits heterogeneity of the comparison groups and cqpy,. "
response of different treatment solutions on the same ]mti(.mr‘;t
In clinical practice, patients are generally treated with llls.
than one session. A double-blinded study of individug|s hf‘r(-
episodic tension-type headache compared TrPl using saii;“.uh
0.5% lidocaine and compared single injection witl 4 Suri‘}- e
five injections.'” The results indicated that repeated lido & of
injections showed improvement at 2,4, and 6 months, burmmc
the group treated with a series of lidocaine injections shum-l,!’v
significant changes at 6 months, suggesting multiple ];d“c;‘ﬁ"d
injections may be more effective than a single trearmcr.ltui't"
Treatment frequency and duration may be factors to copgj le
when reviewing comparative studies. R

4 I
s Stud..

4, SELECTION OF NEEDLE GAUGE

The clinician must determine an appropriate needle gauge and
length to access the rarget tissue. Choice may vary greatly, from
30-gauge % in to treat the anterior border of the upper trapeziys
to ultrasound-guided 20-gauge 3.5-in spinal needle to address
the piriformis muscle. In thick subcutaneous muscles, such as
the gluteus maximus or paraspinal muscles, a 21-gauge, S-cm
(2-in) hypodermic needle, or 0.30 X 50 mm filiform needle is
usually necessary. For TrPI or DN technique, the needle should
be long enough to reach the TrP without inserting the needle
to its hub. A 21-gauge, 6.4-cm (2.5-in) hypodermic needle ora
0.30 X 60 to 75 mm filiform needle is generally long enoughto
reach TrPs in the deepest muscles, such as the gluteus minimus,
quadratus lumborum, and psoas muscles. The spinal needle is
not as effective for TrP injection as the hypodermic type needle
because the spinal needle may push the Trl aside, rather than
penetrating it because of its flexibility and diamond-shaped tp-
It would seem intuitive that a smaller gauge needle ‘Wt.‘lllhi “
less painful for the patient. When initiating TrPl, ]1;lt‘|l'l.lll" I\inc:
often ask, “how big is the needle?” Some ;u!rhm'ri. "TL_E:”"
Simons, hypothesize that a larger gauge allows for m‘t"'t‘l-‘_‘;‘[m‘ ol
localization and improved mechanical disruption 1 T,
of TrPs with TrPI or DN. There is limited data ml,‘lr-..';?]:l“-“_
related to needle gauge. Yoon et al*” measured tlf'_unc' -
cacy comparing 21, 23, and 25 gauge |1}"|."‘"|“”“"fl, f
individuals with TrPs in the upper trapezius MU
up to 14 days after treatment. All the group® '"H.m.,\
interestingly, there was no difference n the pnll‘} Id'.i fference '
injection needle size. Nevertheless, although u:
pain relief scores was noted, 21 or 23 gauge 1<t
effective in SF-36 health survey scores.” ik gissue, 4 | b
A knowledge of anatomy, the dc{._n'h ol hllz-‘ﬁc cON! '":l of
clinical status of the patient are all factors mwl’ y for 170
clinicians when choosing needle gauge a1 i

RS T L hat
e flexibility Jes th
DN. Larger gauge needles may offer less lr of TePs: Musci® s
nen puch

e AN

Jos were

)

more accurate localization and treat! cular STUCE 4ot
: : imity to neurovasett Ceasdt e

are deep or in close proximity ¢ - qance: GO real
| gindatt yelng an

best be accessed urilizing ultrasound 5 ationts beil® g
may be given to using a smaller gaug® f’:,}r ;ullil.'n.uul : ‘
with capillary fragility, platelet disorder SOnts . ool
such as warfarin or novel oral ann.cua‘_-L;i“:‘ ieally ln:""whla“‘
Coagulopathy may be inherent ol Gor 10
should be included in patient €V

|
s Ari0f o
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on TrP management by invasive
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or even with some manual therapy techniques. It is prudent
for patients on warfarin ro check for current monitoring
and stability of international normalized ratio (INR) within
range. Consider consultation with the patient’s hematologist
in the setting of coagulopathy, such as plateler dysfunction.
Also, consider the anatomy of the target site to assess that the
rreatment area is readily compressible (hemostasis) to limit
bruising or bleeding,

Clinically, a 30-gauge needle is effective for TyPI with the
effect of obtaining LTR and clinical response with less bleed-
ing noted. A 30-gauge needle has a nominal outer diameter or
0.30 mm that corresponds to a fairly common filiform needle
diameter choice for use in DN techniques, Ga et a]*! compared
the efficacy of treatment with a 0.30 mm DN compared to TrPI
using 0.5% lidocaine administered 25-gauge needle in elderly
patients. Although the with a 25-gauge needle has a greater
diameter, there was no significant difference in postinjection
sOreness or in improvement of cervical range or mation or
myofascial pain,

5. CLINICAL GUIDELINE FOR
APPLICATION OF NEEDLING THERAPIES

Prior to performing any needling technique (TrPI or DN), the
clinician should consider patient positioning, medical history
with regard to possible increased bleeding tendency, needle
selection, proper cleansing, painless skin penetration, and the
value of preinjection blocks.

The patient should be positioned in recumbence (supine,
semisupine, side-lying, prone, or semiprone) for any TrPl or DN
technique to avoid falling associated with psychogenic syncope.
When the patient sits on a chair or is standing, needle therapies
can be hazardous in susceptible individuals,”>** Recumbence
also facilitates manual palpation of the TrPs because the patient
is typically more comfortable and relaxed. It is also easier to
adjust muscle tension so that the bands containing TrPs stand
out in a background of relaxed muscle fibers.

Trigger point injection and DN are not sterile techniques.
The area to be needled should be properly cleaned with alcohol
orsoap and water. The needles used are sterile, single use, and
disposable. Nevertheless, there is an ongoing debate whether

sinfection of the skin or the use of gloves is necessary or nor,
and guidelines vary in different countries and regions, >

Some patients are afraid of the skin pain caused by needle
Penctration, This fear of the needle is usually acquired in
thildhood and creates obstacles to the therapeutic alliance.?
1t patients find the sharp skin pain more threatening than
L;i: fﬁp.]-:lf.'l)lfng and more severe pain of r‘hc néedle contact
“"t'stlmc ; rPs, T}}c]skm pain is avoidable with the use of cold

o Sia for TrPI or in the case of DN holding the tube

thrgyyg 5175t the patient’s skin prior to tapping the needle
fough the skin,

N adules,

Clfectiye] apocoolant spray can provide cold anesthesia?”*
Clive v

e fallg lhlot’ck nerve conduction when the skin tempera-
Witly ﬂ|c;\l1) 0°C (50°F), After cglrefull-y dlsmfectmg, the skin
oy 45 > VAPOcoolant spray is applied from a distance of
MSerted M (18 in) for § or 6 seconds, and then t!m necdlc_ls
dry 203y QUickly after the spray has evaporated leaving the skin
9 the y, " Young children who dislike the sudden cold impact
" Sary i‘]tlc"CO‘t}Ia11r jet stream, a sterile, fluffy, small cotton ball
Moy i1 With vapocoolant until i is dripping wet. The wet

a n 15 hci 'l =
W ¢ ffgf?ffy against the skin for about 10 seconds

Mier, o ey : : s 5
\‘-'[*jlte( T"'lil:l‘:_)v?d' At the instant the skin dries, the needle is
Anlesg]y,
ee Y.
sl S5 ref; . s

ik Mbine _“'fl"‘l-“_@a but more convenient, techniques that can
; KI: ' (1) insert the needle very quickly through the
the gpi - € Wrist or with a very firm tap with a DN,

] . A .
€ pe ' under tension so that the additional tension
tigj Penetration

sl is hardly noticeable (this can be done
f strc)|1giy 5

preading the fingers apart against the

skin and inserting a needle between them), and (3) increase
skin tension by pinching a fold of the skin between the thumb
and fingers and inserting the needle through the tightly folded
skin, When the skin has been cleansed with an alcohol wipe, a
film of liquid alcohol can remain for seconds. If the needle is
inserted through the wet alcohol, it produces a stinging sensation
because the needle carries some of it into the skin. This can be
avoided by simply waiting until the alcohol dries. The partic-
ular technique used is less important than the communication
to the patient that the clinician cares and knows how to insert
the needle painlessly.

Prior to TrPl or DN, the patient should be warned that suc-
cessful needle contact with TiPs may produce a flash of distant
pain and likely will cause the muscle to twitch. The patient
should be asked to note where that pain is felt, permitting an
accurate description afterward of the pattern of pain referred by
the TrPs. In this way, the clinician can confirm the referred pain
pattern of that TrP, and the patient can realize the connection
between the pain and the TrP in that muscle (pain recognition
or not). This reassures both the clinician and the patient as to
the importance of inactivating it. Patients learn to welcome
this painful harbinger of a successful TrPI or DN treatment
and future relief,

A preinjection block may be used prior to the TrPI pro-
cedure. It is now well established that even brief exposure o
considerable pain can cause neuroplastic changes in the spinal
cord that tend to enhance sensitization and pain. For patients
who are particularly pain-sensitive, or who have found the pain
produced by needle encounter with TrPs serious| y distressing,
a preinjection block can be helpful. This procedure must be
adopted with due caution, It is described in detail by Fischer?®
who presents two methods: one involves diffuse infiltration of
a local anesthetic proximal to the area to be injected and the
other involves infiltration of the entire TrP area with a local
anesthetic before needling individual acrive loci. It is import-
ant, if a clinician does these infiltrations, to use 0.5% procaine
because of its lower myotoxicity, its relative innocuousness if a
vessel were accidently innjecrcd. and the more rapid recovery of
normal nerve function,’

Although there are a number of alternate TrPI and DN
techniques now in use, the following precision technique is the
one that was presented by Simons et al.? It is a basic technique
that is applicable to TrPs in any muscle location that can be
reached with a needle.

Localization of a TrP is done mainly by the practitioner’s
sense of feel, assisted by patient expressions of pain, and by
visual observation of LTRs,

The two methods of palpation (cross-fiber flat or pincer
palpation) are utilized to identify TrPs. The more precisely the
TrP is localized, the more effective the needling technique will
be. When flat palpation is used to locate the TrP for needling,
its position can be confirmed precisely by pushing the nodular
TrP back and forth between rwo fingers (Figure 72-1A and B).
The TtP can be fixed for needling by pinning it down midway
between the index and middle finger tips (Figure 72-1C). This
identifies for the clinician the plane that passes through the
TrP perpendicular to the skin. The needle can be aimed and
directed half way between the fingers precisely in that plane
and angled to whatever depth is necessary to reach the TrP.
The needle should be considered as an extension of the cli-
nician’s finger; the clinician, therefore, palpates the TrP with
the tip of the needle and penetrates it. When pincer palpation
is used to locate the TrP, the degree of tension placed on the
muscle fibers can be fine-tuned by varying the distance thar
the muscle is pulled away from underlying tissues. The nod-
ule is located by rolling sequential portions of the taut band
between the clinician’s digits (Figure 72-2). For needling, the
TrPs are held tightly between the thumb, index, and middle
fingertips; the needle is typically directed toward the TrPs;
and the clinician’s fingers on the underside of the tissue. The
needling procedures for both flat and pincer palpation should
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Figure 72-1. Cross-sectional schematic drawing of flat palpation to localize and hold the TrP (dark red
spot) for TrP injections or dry needle. A and B, Use of alternating pressure between two fingers to confirm

the location of the palpable TrP. C, Positioning of th

sliding to one side during the needling.

e TrP half way between the fingers to keep it from

be conducted similar to manual palpation techniques for the
identification of TrPs.

For TrPI or DN of TrPs when employing any method of
palpation, the muscle fibers of the taut band are placed on
sufficient stretch to take up any slack but not enough stretch
to cause additional pain. This tautness is necessary to help hold
the TrP in position. If the muscle is slack, there is a tendency
for the dense contracture knots of the TtP to slide to one side
as the needle tip encounters them.

To needle TrPs in superficial layers of muscle close to the
skin, the needle tip can be brought precisely to the TrP by first
carefully locating TrP with the finger and then, after inserting
the needle subcutaneously, pressing it against the finger through
the skin to accurately localize the TrPs. Finally, the needle tip is
directed into the TrP by means of this “tactile vision” provided
by palpating both the needle and the TrP at the same time.

The same technique is useful for TrPI or DN in the area
of the muscle opposite the needling site when using a pincer
grasp. The location of the needle and the TrP can be identified
by palpation as the needle approaches the skin after penetrating
most of the muscle.

Trigger point injection or DN TrPs is a full-time job for
both hands of the clinician. The needling hand is busy placing
the needle and controlling the plunger of the syringe for TrPI.
The palpating hand constantly maintains hemostasis and often
must fix the TrP to help the needle penetrate it. It also must be
ready to detect any palpable LTRs. Hemostasis is important.
Local bleeding irritates the muscle, causes postinjection soreness,
and can produce unsightly ecchymosis. Ecchymosis is usually
preventable; when it occurs, only time eradicates it.

To prevent bleeding, the fingers of the palpating hand of the
clinician should be spread apart, maintaining tension on tlu_'
skin (Figure 72-3A) to reduce the likelihood of subcutancous
bleeding where the needle has penetrated during TPl I%Iucdu.l}'.
is considered a minor adverse event when performing DN. MTI'_’
during TrPI or DN, the fingers exert pressurc around the mr\tntl
tip to provide hemostasis in deeper tissues. When the ang l.‘-‘.
the needle is changed, the direction of the pressure d_]:‘“h,u
with it. The pressure should be applied throughout the !;f:'-‘-“w-r
procedure, As the needle is withdrawn, one finger Hi',‘flg:hc
the track of the needle and instantly applies pressure W ':’Ml,m
needle was. If visible bleeding develops, prnlo_np,u_l _hl,l.::-,.'w. 5
and a cold pack should be applied and the patientis W
a possible “bruised” spot. ) « where there

Blindly probing an area of diffuse tt‘ﬂf_if"_”"‘."s"t,-“ch an ared
no palpable band or muscle attachment is hng'}:{;ﬁ [njecting 3
is most likely to be a pain reference zone, not I apily reduc®
local anesthetic in the reference zone may "t"Tl“::.:ni'ilh' pai
the referred pain, but it does not eliminate [hrr"'i]l::m che mUsS

The importance of distinguishing berween ]'|1l;‘11 FePlor
belly, the myotendinous junction, or E]][llc:\ll_!‘- \TllL‘T'- 0 The PR
is applied was illustrated (Figure 72-4) by I I.S:llf isd kk'“'ti in
sion required to penetrate the TrP with a Il“l": qs illus f-‘“:‘,‘-.n,
requires practice. When using flat F‘“IP:Wj]ig‘insvrﬂ" “'lj‘;hl‘
Figures 72-1C and 72-3A and B, the needic 12 B perrate®

- » TyrPs The neee il ‘
the fingers that have located the TrPs. Ilhlll_ it can apPrOt e
A TrP so the G e
skin 1 to 2 cm away from the TrP so ]l Adequate € [ch ke
i

an acute angle of about 30° to the skul} i
muscle fibers is required to penetrate ; :;!wﬁ o
explore both the deep and superficia

B he neet

¢ the m1l"*'r‘ :
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Figure 72-2. Cross-sectional schematic drawing showing cross-fiber pincer palpation of a taut band (black ring) ar a
TeP (red spor). Cross-fiber pincer palpation is used for muscles (light red) that can be picked up berween the digits, such
as the sternocleidomastoid, pectoralis major, and latissimus dorsi muscles. A, Muscle fibers surrounded by the thumb
and fingers in a pincer grip. B, Hardness of the taut band felr clearly as it is rolled between the digits. The change in the
angle of the distal phalanges produces a rocking motion thar improves discrimination of fine detail. C, The palpable
edge of the raur band is sharply defined, as it escapes from between the fingertips, often with a local twitch response,

TtPL, the syringe may be held between the fingers of the injecting
hand, and thumb pressure used against the plunger, which is the
method shown in most of the figures illustrating injection in this
chapter. Thumb pressure on the plunger slowly introduces small
amounts of 0,5% procaine solution as the needle advances within
e muscle. This ensures that the procaine is present to relieve
2;‘(';32_“;: instant that the needle tip encounters an active locus
6 I‘f' P, The hh_form needle can be easily red:rects:d with the
£0M8 hand to induce and eradicate all the LTRs in the area.
he I:":i:]'}i!l!ciau should avoid inserting the needle to the hub where
mlm_ﬂli({ 's most likely to break off. Some additional depth of
& ":"tiln(j:l can be sa fely obrained by compressing the skin and
ivang x'u}l:lb tssues with the palpating hand if needed. Once the
Should gy cutaneous tissues have been compressed, the clinician
- The e ;‘“:m in the com pression until the needle is withdrawn,
iti > contracture knots in TrPs often feel, to the prac-

Tty

0Ny, g s 2

I8 regi S if the needle tip has encountered hard rubber that
Stant g

S re
“eribieg 1y, oo LonEtration and tends to slide to one side, as
¥ Gold and Travell many years ago. Using the needle

> the TrP sometimes feels like a dense globule, 2 to
i Casigna i SIS resistance to penetration helps identify ic.*!
e hen the needle makes contact with the TrP, it may
spion g twd”?:(-lltlz.m tension of the muscle helps stabilize the
Peciglly g " ! "™ 10 permit precise penetration by the needle,
“Manug) oo Cp TrPs that cannot be easily fixed in position
l.l an 1 Lalpation,
pg,l:ll;l oy ":';|1I$lft'il'red pain were elicited from the TeP prior
Whe, n-ltc.\- the Typ both should be observed when the needle
Cedle Denety. during the procedure. Hong* showed that
fations of a TrP produced LTRs, they were much

more likely to result in subsequent pain relief than penetrations
that did not elicit an LTR. Following effective needling, most
TrP characteristics should have minimized or disappeared. The
raut band is more relaxed following effective needling and may
no longer be distinguishable by manual palpation. Nevertheless,
the topic of the LTR during DN is currently under debate.'?

Sometimes a cluster of TrPs are present in one part of
the muscle. This fact is often recognized when the muscle is
initially palpated for TrPs. When one of these TrPs has been
inactivated, the area is peppered in a fan-like manner or in
a full circle™ in an effort to ensure that all remaining TrPs
in the group are inactivated, as illustrated in Figure 72-3B,
Following each probing movement, the needle tip must be
withdrawn to the subcutaneous tissue and redirected before
the next movement. When this probing search of the region
is completed, the site is palpated for any remaining spots of
tenderness. If another one is found, it is accurately localized
with the fingers and needled. All potential tender spots in that
region should be eliminated before withdrawing the needle
through the skin, if possible. Box 72-1 describes a general
guideline for TrPI or DN procedures. Boxes 72-2 and 72-3
identify absolute contraindications and precautions to TrPI
or DN, respectively. Box 72-4 lists caveats from Travell and
Simons regarding TrPI or DN,

Hong™ introduced two needling techniques: one was a safer
way to hold the syringe and the other was a different way to
perform the injection itself, that is DN. When a clinician injects
a TrP in locations that pose a hazard should the patient make a
sudden unexpected movement (such as a startle reaction, steeze,
and/or cough), Hong'""** recommends a way to hold the syringe
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Figure 72-3. Schematic top view of two approaches to the flat
needling of a TrP area (dark red spot) in a palpable taut band
(closely spaced black lines). A, Needling away from fingers,
which have pinned down the TrP so it cannot slide away from
the needle. Dotted outline indicates additional probing to
explore for additional adjacent TrPs. The fingers are pressing
downward and apart to maintain pressure for hemostasis.
B, Needling toward the fingers, with similar finger pressure.
Additional TrPs are often found in the immediate vicinity by
probing with the needle.

Box 72-2 Contraindications to TrP injection or
dry needling

Inadequately trained practitioner
Needle phobia

Cognitive impairment

Patient’s unwillingness to be treated
Patient’s inability to give consent
Local skin lesions

Local or systemic infections
Needling directly over implants

Box 72-3 Precautions to TrP injection or
dry needling

First trimester of pregnancy

Vascular disease

Abnormal bleeding tendency (anticoagulant therapy,
thrombocytopenia)

Compromised immune system

Intercostal area

Needle aversion

Box 72-1 General guidelines for TrP injection or
dry needling

Palpate and identify anatomic landmarks

Palpate the taut band with cross-fiber flat or pincer palpation
Identify the TrP and fix with either a pincer grasp or flat

palpation
Needle with straight in and out motions
Elicit a local twitch response (or referred pain)

Draw the needle back to the subcutaneous tissue and re-
redirect the needle to treat other TrPs in the same or

nearby areas

Provide hemostasis immediately upon withdrawal of the needle
Apply a postneedling intervention for reducing postneedle

SOreness

that is safer than the usual way. His technique ensures that the
syringe will move with the patient and not enter an unintended
tissue, and that the finger on the plunger of the syringe will
move with the syringe and not cause an accidental injection.
The hand holding the syringe must be firmly supported by the
patient’s body; this is readily accomplished with his technique,
as illustrated in Figure 72-5. The syringe is held between the
thumb and lesser fingers, and the plunger is depressed with
the index finger. This technique is particularly valuable when
injecting over the lung or when the needle is dirccted towar
major arteries or nerves.

6. NUMBER OF NEEDLING SESSIONS

Note the definition of one injection at the beginning of {1
chapter. The number of TrP sites that need to be :|1|'~'dfl| S:l
visit and the number of visits required are strongly ‘?““j’-,:,dg-
on the patient’s condition and the practitioner’s skl|! -‘»{‘_‘_1 ;n0SIS
ment. To date, no medical specialty has ad(ll“jcc.l [hL_ LI.:' T; 2
and treatment of myofascial TrPs as an ofhcmfl I.:‘iniﬂ!-‘- and
training program, nor have specialty sta 11(!3"f|.‘“' ',} ;t:;e’r’u.arn pid
practice been established for this diagnosis. T'he .*_(mﬂ],‘-mﬂ‘

Association for the Study of Pain has published r¢¢

lis

standards of TrP training.* —— mﬂ}:

Active myofascial TrPs with no Inng-l"‘“Iﬁ'nli.--nl njury
factors or additional tissue damage due to mee 1: Mg "'""“Tl..i
other structures should resolve with one or fWo }::Lln't'“' I‘"""‘:J
This estimate is especially true if the patient ‘:ilc s are disEU g
with adequate self-management rechniques: W al TrP ht'f‘l“-m.,
in Section 5 of each muscle chapter. When ll‘ilrl;rimr- _“'II'_'I_ (he
delayed and symproms have not subfld){'-fll \:“m\" t “'."“:i :(“.fr :
the period of delay before starting 1 Pt “” e redt ""; vol*
number of TrPI or DN techniques rl}:“t;w l-ulxle:ns conle o (0%
longer period of time.** Some chronic “'1_ l-“uf peatn “:st' o
several injections over a span of months O & Ly o "-I\ o™

- the pert i
g rhatt 1L. :,f(qtl‘f"“ml

situation, the primary guideline i il
TrP pain and dysfunction should bec
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Myotendinal
Junction . Bone
Normal Tissue Taut band —\_.:
Elastic, non-tender, soft ~ Tender, hard -,/:/;/3;5

Enthesopathy
 thickened

Trigger Point

or Tender Spot
Maximum tender point
within Taut Band

Needle o
: 22 or 25G Injected Amount:
Normal for Fl0d @ ® 0.2 ml where needle penetration
illustration g g causes pain and resistence

is encountered
O 0.1 ml In Normal Tissue

Figure 72-4. Diagrammatic representation of preneedling sites {(open circles), and needling sites (solid circles) of local
anesthetic in relation to the TrP (large broken circle). The taut band is represented by the enclosed stippled area. This
diagram distinguishes the mid-muscle belly TrP within the broken circle from the myotendinous junction and at the
attachment of the tendon to the bone. Each of these three TrP regions can be identified by the individual spot tenderness
and anatomic locations. No rationale is apparent for needling the part of the taut band that lies between solid circles
numbers 7 to 10. Reproduced with permission from Fischer AA. New approaches in treatment of myofascial pain:
myofascial pain-update in diagnosis and treatment. Phys Med Rebabil Clin North Am. 1997;8(1):153-169.

with successive TrPl or DN treatments, and the patient should The presence of unrecognized perpetuating factors (see
be performing a self-management program between sessions. Chapter 4) will lead to unnecessary TrPI or DN. The presence
When a patient demonstrates multiple active TrPs in function- of associated joint dysfunctions that need manipulation can

tlly related muscles, there is a distinct advantage to inactivating  cause poor response to needling and prompt recurrence of the
them as a group. Thus, 5 or even 10 needling treatments at TrP activity. After appropriate treatment of the joint(s), one or

One visit may be appropriate but could be more than tolerable. two more TrPl or DN sessions should resolve the problem. The
Ause a properly performed and effective needling treatment presence of concurrent fibromyalgia will increase the number of

Poduces an LTR that is often associated with considerable needling sessions required and can justify recurrent TrPI or DN

P, there is a limit as to how many painful injections should every 6 to 8 weeks because fibromyalgia acts as a perpetuating

aur:’!t'rfmlmegl at one visit given the patient’s emotional and faqtor that has no cure. Inactivatipg TrPs can provide significant
Momic distress level, pain relief for many of these patients.

‘\-“'-—-—.___\_ )

B RS -
9X72-4 Travell and Simons caveats for TrP injection or dry needling

“ident,
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-:‘117}' taste
PUnetypeg
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'Jli[ﬁcl:‘lf(:-l le 'S prone to break where it attaches to the hub. The needle should never be inserted solidly to its hub because of the
timy, ._mn‘:lrl"'f"lﬂn that would ensue should it break off at the hub and disappear under the skin. Recovering the needle can be a
t“&Iurt: t 1Ia[n-.”ng‘ frustrating process for the clinician. A long enough needle should be used, or the skin compressed around it, to
3 The nol“’f"“c‘ of the needle projects above the skin surface.

Ul gy fl'““ of the needle tip can readily be misjudged when using a long slender needle, It is especially important to insert the
o Vhey nb.‘.'- and avoid any side pressure that might bend the needle.

N ge. TP of

Apg e
Im’“t‘di};s a5 lh[‘ 1

w\;j‘ ¢specially important to avoid using such a barbed needle for TPl or DN TrPs in muscles like the scalene that lie
8.

aiming the needle at an intercostal space, the clinician avoids the distressing complication of a prewmothorax. As a
_lravcll found in her early experience of doing many pleural taps for pleural effusions, that patients consistently reported
in the mouth whenever the pleura was punctured. The patient might say, “Oh, I can taste the solution.” When the lung
and collapses, dyspnea, cough, and chest pain characteristic of a pneumothorax follow.

a needle contacts the bone, the impact frequently curls the tip to produce a “fishhook™ burr thar feels “scratchy”
¢edle is drawn through tissues; it causes unnecessary bleeding and pain and the needle should be replaced
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l_g&w 2 g At

Figure 72-5. Trigger point injection using a technique for holding the syringe that minimizes the danger of accidentally inserting the fite
dle farther than intended if the patient makes a sudden unexpected movement. A, Drawn from an original photograph, courtesy ::I"J(,h{.
Hong, MD who first described this method. Hong C-Z. Myofascial trigger point injection. Crit Rev Plys Med Rebabil. 1993;5;'2()3_21;

B, Similar technique shown for dry needling.

7.POSTNEEDLING PROCEDURES

Postneedling-induced soreness is thought to be a consequence
of the neuromuscular damage generated by needling insertions
into the muscle.® The presence of postneedling soreness can be
associated with a possible reluctance to receive further needling
therapy by the patient, generating patient dissatisfaction and
reduction in treatment adherence. In fact, it is highly recommended
to advise the patient about the presence of soreness after any
needling therapies.*® Therefore, postneedling procedures should
always be implemented into a multimodal treatment approach.

Postural education and positioning, activity modification,
self-stretch, and neuromotor retraining following TrPI or DN
is an integral part of that treatment. Immediately following
TrPI or DN, hemostasis should be applied for a minimum
of 30 seconds or longer, the patient should actively move
each muscle needled through its full range of motion three

Box 72-5 Possible reasons for failure of
TrP injection or dry needling

1. Disregarding perpetuating factors is probably the most
important reason for failure

2. Needling a latent TrP, not an active TrP

3. Needling the area of referred pain and referred
tenderness, not the TrPs, therefore providing incomplete
or temporary relief

4. TFailure to needle the TrP itself

5. Inappropriate needle gauge

6. Injecting a solution with an irritating or allergenic
bacteriostatic preservative

7. Inadequate hemostasis followed by irritation of the TrP
due to local bleeding

8. Overlooking other active or associated TrPs that are
contributing to the patient’s pain

9. Failure to provide postneedling care including hemostasis,
full stretch range of motion, postural and positioning
instruction, activity modification, and neuromotor retraining

10. Failure to establish a home exercise prescription that

includes intensity, frequency, and duration of the home
management program

to five times, reaching its fully tolerable shortened and fy,
tolerable lengthened position during each cycle, The muscle
usually feels stiff roward the end of full stretch range of oy
tion on the first cycle, less on the second, and begins to feel
comfortable through its full range by the third to fifth cycle.
It is important that the patient move the muscle slowly to
explore the end range of motion for additional release, It is
also vital that the patient is able to activate the muscles that
have been needled volitionally to improve motor control. An
ice pack immediately followin;i the TrPI or DN procedure,
stretch,’” manual compression,”® or low-load cccentric exer-
cise®” can be helpful in reducing postneedling soreness and
enhancing recovery.

The postinjection stretch is important because it helps ©
again equalize sarcomere lengths throughout the length of the
affected muscle fibers, which relieves the abnormal rension and
can eliminate the palpable taut bands.”” Voluntary moyement
also relieves residual stiffness at full range of motion, helps the
patient appreciate the improved range of motion, and provides
the patient stretches that will be incorporated in the home maf

il . e On actviey
agement program. Additionally, this range-of-motion ¢
establishes the patient’s conscious awareness of normal itl'?:“mr
in that muscle, while reprogramming the cerebellum 10

, -Je
amahility of the miss
rate the 1 ored full-range capability © ol
po 1ewly restored ange caj home exerci

into the patient’s daily activities. Establishing ni)N "< vital foF
prescription for the patient following TrPI or
treatment success. pl with

r DN and after Tr

Lewit* noted muscle soreness afte g heat 07 &
\or S

a local anesthetic but made no mention of apply™ s, e
as part of the treatment. The postinjection SO ceferred PO
not unfavorable if the patient’s related patter™t “-r postnee o
has been relieved. In fact, some clinicians ""l.‘hf;-':.];itsu that T:u
soreness as a “natural” or “positive” effect IN¢ Itul‘ it s Wi &
inactivation has been effectively achieved. ! l‘l-‘-\':ft-ci ion 5""'":':‘;
let the muscle recover completely from I"““}'I'_J independe oy
which ordinarily lasts at most 48 E?‘_.ZZ !}‘:;c'l,(.ullin}{ 5
the postneedling intervention used,™ I;F.fnml!v peedling
again. Soreness can also be caused by IneHETEEE
to, but not into, TrPs.
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Chapter 72: Trigger Point Injection and Dry Needling 765

WET NEEDLING: TRIGGER POINT
INJECTIONS

1. LOCAL ANESTHETICS

This discussion is an overview summary in the use of the TPl
solutions for treatment of myofascial pain and TrP dysfunction,
Certainly, more specific and extensive research, scientific detail,
and clinical opinion are available than can be addressed within
the confines of this chapter.

A variety of solutions and combinations have been utilized
in TrPL Local anesthetics have been the most common solu-
tion utilized. Lidocaine, bupivacaine, and procaine are most
frequently used local anesthetics for TrPIL Simons et al? were
of the opinion that DN is as effective, but it results in greater
postneedling soreness than treatment with the injection of a local
anesthetic.”' In fact, Simons et al? recommended using small
amounts of solution, a few 10ths of a mL at any single location.

Many patients have chronic pain and are candidates to re-
ceive serial injections in clinical practice. It is common to make
alterations in treatment approach relative to needle and solution
choice to identify the optimal response for an individual patient.
Treatment approach may also be adjusted for changes in the
patient’s presentation, such as in episodes of exacerbation or
alteration in pain distribution.

Local anesthetics have a favorable safety profile when appro-
priately administered, mostly in the doses and concentrations
used in TrP1. Mechanism of action for local anesthetics involves
blockade of nerve conduction by reversibly binding to sodium
channels, thus preventing depolarization. Duration of action is
determined by protein binding capacity to the sodium channel
receptors. Onset, duration, and maximum doses are referenced
within Table 72-1. For patients with multiple areas requiring
treatment, a lower concentration of local anesthetic may allow
more areas to be safely injected.

Local anesthetics fall in to the biochemical category of ester
or amide, as determined by the linking bond of the substance,
Lidocaine and bupivacaine are commonly used local anesthetics
that fall under the amide group. Amide local anesthetics are
metabolized in the liver. This mechanism may be a consideration
i patients with impaired hepatic function, although the volumes
and concentrations of local anesthetics used for TrPI are not

large and can be adjusted for patient condition. Procaine is an
ester local anesthetic. Ester local anesthetics are hydrolyzed and
rapidly metabolized and, therefore, have lower tox icity. Rapid
degradation reduces the potential for adverse reaction if inad-
vertently introduced intravascularly. Para-aminobenzoic acid
is a metabolite that can act as an allergen in some patients, but
rapid metabolization reduces the likelihood of reaction when
used in TrPL Metabolites of procaine are excreted in the urine.’
The half-life of local anesthetics may be prolonged in the setting
of renal failure,”! bur local anesthetics are routinely used for
procedures in renal failure and patients requiring dialysis. The
quantity and dilution of local anesthetics used in TrPI would
generally not be a concern in patients with renal dysfunction.

True allergy to local anesthetics is rare, accounting for less
than 1% of adverse reactions.”**’ Some patients have sensitivity
to the antimicrobial preservative methylparaben contained in
multidose vials. Most allergic reactions to local anesthertic are
type IV hypersensitivity and have small risk of anaphylaxis.
Although allergy testing can be conducted to assess whether
or not a specific patient is truly allergic to a local anesthetic,
the lack of overwhelming data supporting superiority of wet
needling may then predispose the clinician to opt for treatment
with DN. A common adverse event that may occur with any
injection is a vasovagal reaction, usually secondary to needle
insertion rather than to the administration of local anesthetics.

Myotoxicity of local anesthetics is another factor that may
influence treatment decisions regarding the type of solution used
or the option to use DN technique. The review by Zink and
Graf* found that the intramuscular injection of local anesthetics
frequently results in local myonecrosis, although significant
skeletal muscle toxicity is a rare side effect. Myonecrosis persists
for 24 to 48 hours until phagocytes invade the area. Intracellular
dysregulation of Ca*+ appears to be an important element in
myocyte injury. This effect is reversible and muscular regeneration
occurs within 3 to 4 weeks. Muscle injury is noted to be least
with use of procaine and most with bupivacaine. This effect
appears to be dose and volume dependent as well as related to
serial use.** Clinically, myotoxicity and resultant inflammation
may be a consideration in patients who experience exacerbation
within a few days of TrPI.

Some authors have proposed that the use of a local anesthetic
may impair palpatory evaluation of response and treatment of

Classification and Uses of Local Anesthetics

Usual Maximum?
Concentration Usual Single Dose Unique
Clinical Uses (%) Usual Onset  Duration (h) {mg) Characteristics
Aminoesters
2.C . .
('hloroprOCalne Infiltration 1 Fast 0.5-1.0 1000 + EPI Lowest systemic

PNB 2 Fast 0.5-1.0 1000 + EPI toxicity
Epidural 2-3 Fast 0.5-1.5 1000 + EPI Intrathecal route

by may be neurotoxic

eag
— Infiltration 1 Fast 0.5-1.0 1000 Used for differential

PNB 1-2 Slow 0.5-1.0 1000 spinal

Tk‘lr-\ } Spinal 10 Moderate 0.5-1.0 200

dca
e Topical 2 Slow 0.5-1.0 80

Spinal 0.5 Fast 2-4 20

\ 'd”“ﬂinc Aminoamides
Topical 4 Fast 0.5-1.0 500 + FPI
Infiltration 0.5-1.0 Fast 1-2 500 + EPI
IV regional 0.25-0.5 Fast 1-3 500
PNB 1.0-1.5 Fast 0.5-1.5 500 + EPI
Epidural 1-2 Fast 500 + EPI
Spinal S 100
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Classification and Uses of Local Anesthetics (continued)

Sl

Usual Maximum?
Concentration Usual Single Dose Unique
Clinical Uses (%) Usual Onset  Duration (h) (mg) Characteristics Ay
Prilocaine IV regional 4 Fast 1.5-3.0 600 Least toxic amjde Hy
PNB 1.5-2.0 600 Methemoglobineg,: Cos
Epidural 1-3 600 possible when d
>600 mg Pig
Mepivacaine PNB 1.0-1.5 Fast 2-3 500 + EPI Duration of plaj, Pre
Epidural 1-2 Fast 1.0-2.5 500 + EPI solutions
Longer than M&?
lidocaine wit}y EPI (l\.
‘| useful when fpy Ttk
contraindicaed Ke
Bupivacaine PNB 0.25-0.5 Slow 4-12 200 + EPI Exaggerated Bet
Epidural 0.25-0.75 Moderate 2-4 200 + EPI cardiotoxicity De>
Spinal 0.5-0.75 Fast 2-4 20 With aceidenta v
injection Reld
Low doses prodyce J, intd
SENsory > motor Adap
blockade 1995
dinic
Etidocaine PNB 0.5-1.0 Fast 3-12 300 + EPI Motor = e Clin
Epidural 1.0-1.5 Fast 2-4 300 + EPI blockade
“Maximum single dose is affected by many factors; this is only a guide. .‘fim‘
EPI, epinephrine; 1V, intravenous; PNB, peripheral nerve block. for:y
Modified from Barash PG, Cullen BE, Stoelting RK. Handbook of Clinical Anesthesia. 2nd ed. Philadelphia, PA: Lippincott; 1993:206-207: Dreyer S, coce)
Beckworth W, Commonly used medications in procedures. In: Lennard TA, Vivian D, Walkowski S, Singla A, eds. Pain Procedures in Clinical Practice Wk
3rd ed. Philadelphia, PA: Elsevier-Saunders; 2011:5-12. ’ effec
pigm’
remaining TrPs. Limiting volume and concentration of local ~ TrPI, there would be little benefit to buffering lidocaine for
anesthetic injected at each site is a consideration. Also, clinicians TrP1. Additional comparisons specific to comfort during Trll
should seek to localize the site of injection through skilled pal- would be helpful.
pation and elicit an LTR before injecting solution. Procaine, similar to lidocaine, has a rapid onset and shon
Lidocaine without the vasoconstricting agent epinephrine is duration of action. Procaine may have a lower myotoxicity
the most common solution utilized in TrPL It is readily avail- effect and was the preferred local anesthetics recommended
able and is relatively inexpensive. Lidocaine toxicity may cause by Janet Travell, MD. Dr Travell recommended the use of the
central nervous system and cardiovascular effects. Toxicity is short-acting local anesthetic diluted to 0.5 %, becausc a higher
rare and dose dependent. It has a relatively immediate onset concentration showed no greater anesthetic effect.”
and duration of action from 30 to 90 minutes. Lidocaine is a Bupivacaine or ropivacaine are longer-acting local "-m"‘il-lw.a'
category B drug for pregnancy, but is excreted in breast milk. ics that are sometimes used alone or in combination for |f1|;
When reviewing the literature, there is considerable variation Duration of action may last several hours. A {jllillil"\_“'i‘;ml ;w
in the dosing of lidocaine used for TrP1. Volumes studied may intramuscular injection showed pain related to injection ;:"“_
range from 0.2 to 2 mL and concentrations from 0.25% to less with ropivacaine when compared with I“'P!V.af““:u‘,'nl||."'
2%, factors that may limit comparison between these studies. ever, this application was not assessed specific 10 Irl _li‘,"ilf_l} Lt
Lidocaine may be diluted with sterile water to a concentration Bupivacaine is the more common product cited in ¢ _"l‘t'l“‘. el
of 0.25%, and it has been shown to be equivocal or better in and in research for TrPI Ropivacaine is more Ii"“‘_l-l_‘ I(n'-lwm'
effect to concentrations of 0.50% or 1% in a single study.* for procedural anesthesia such as spinal 'I.]]U“h{.hlft-|i|li‘ll'"“
Iwama and Akama*® showed diluted lidocaine to be less painful block. Although it may be tempting for patients ‘?;.“ or wiVing
and have a longer duration of relief in a study of comparative to view longer-acting anesthetics as more power Iu,]m\,,{lu-th‘
treatment of trapezius TrPs. longer postinjection soreness relicf, |‘}l1!r‘a‘_""*""['"_f[:‘;l.“-[-.u'”"-‘ i
Lidocaine has a pH of 6.3 to 6.4. Some clinicians will buffer have not been shown to be clearly superior ©© 2 m,,-.';niﬂ""'" I
lidocaine using 8.4% bicarbonate solution at a ratio of 10:1, products for TrPl. There is potential for [t)l‘tj—’-"r_;\,(. s well 4
with the goal of reducing burning discomfort. Conflicting re- sensory or motor block if injected closer to A ¢ o
sults are noted in the studies of intradermal lidocaine injection. increased myotoxicity. . Ade addition® I II:‘r
Matsumoto et al*” noted that buffered lidocaine significantly Finally, clinicians have empirically macde i‘ aneedots I "p;.
reduced discomfort when compared'with. 10:1 dilution with solutions, sometimes on theoretic l"'»?f_‘“"?':m] pote .iﬂ'”"'
normal saline, whereas Zaiac* found lidocaine with epinephrine mation. Therefore, demonstrated efficacy e b0 TTPRSREE
diluted at 10:1 ratio with normal saline to be less painful than should be assessed before including addirives

buffering with lidocaine. These studies were intradermal rather
than intramuscular.

A study of the tolerability of intramuscular injection us- 2, CORTICOSTEROIDS s e
ing 1% lidocaine as a diluent for ceftriaxone administration ) oty and nn'I (el ‘I
versus buffered 1% lidocaine as a diluent demonstrated no Corticosteroids have both 11mi-anilﬂ"“j‘;ﬂns """mmul“"""{‘
difference in pain or discomfort associated with the injection.* pressive effects, They are pmbably the fir has bect

call beneht

If this information may be extrapolated to intramuscular  to TtPl, although no clear ove




i

'Mig

PI

S
ce.

ne for

g TrPl

| short
yxIcity
cnded
of the
higher

esthet-
r TrPL
son ot
110 be
; how;
Hon.

cal us¢
y 15
. nerye
picians
pivink
;[llu'“‘\
_acunk
il'(”“n
\\'t'I| -

(o fel
| inter
5
al o®
e

s
“".ull

<
o
l\“ll ‘.‘L

sty

R ——————,

Chapter 72: Trigger Point Injection and Dry Needling

767

Comparison of Commonly Used Glucocorticoid Steroids?

Anti-inflammatory

Agent Potency® Property
Hydrocortisone (Cortisol) 1 24+
Cortisone 0.8 24+
Prednisone 45 1+
prednisolone 4.5 e
Methylprednisolone S 0
(Medrol, Depo-Medrol)

Triamcinolone {Aristocort, S 0
Kenalog)

petamethasone (Celestone) 25-35 0
Dexamethasone (Decadron) 25-30 20

sRelative to hydrocortisone
{ intermediate; L, long; S, shorr.
*

i

Clinical Practice. 3rd ed, Philadelphia, PA: Elsevier-Saunders; 2011:5-12.

simons et al” advocated against the use of long-acting steroids
for use in TrPL Steroid preparations with predominantly glu-
cocorticoid activity rather than mineralocorticoid activity are
used in pain management procedures (Table 72-2). Adverse
effects of corticosteroid injection include facial flushing, de-
pigmentation, and muscle atrophy. Local administration may
praduce systemic effects such as hyperglycemia in patients with
diabetes. Potential risks should be included when considering
this option for TrPI. Generally, corticosteroids can be mixed in
the same syringe with local anesthetics, Betamethasone should
ot be mixed with local anesthetics containing methylparaben
isa preservative because flocculation of the solution may result”
(Celestane Package insert).

_ Results regarding the addition of corticosteroid to TrPI solu-
Honare mixed, and therefore, studies should be assessed for the
iiclusion of a control group. For example, an ultrasound-guided
Trl’] for piriformis syndrome performed using lidocaine was
Sivalent to injection using a combination of lidocaine and

?ﬂ)id.f'! Some studies have suggested benefit from the addition
Steroid. A study of patients with headache compared treatment
""_h DN, use of 0.25% lidocaine, and 0.25% lidocaine with
=ML decadron 4 mg/mL." Less postinjection discomfort and
,orton of rescue medication was noted in the group injected
i m;’;'r.‘(rm}laiqarinn of a local anesthetic and corticoid.™ On the
Mmti;rt:};ns.one injection dn'_ect{:c! toward the |_Jursa for the
Occdyre Ot greater trochanteric pain syndrome is a common
gﬂ]d did not prove superior to a series of DN TiP

A Cae
"*“dr:;;i report of treatment of serratus anterior muscle pain
Wi, ais _ldcscrlbcs the use of 2% lidocaine and 0.5% bupiv-
tp\"siiod:’tl mL (40 mg) triamcinolone with a total of 3 mL
'Ir-lt" b t‘het‘?'d} site via ultrasound gu{d:iﬂ::f to target muscle
0 e ! r[ s, localized by palpation.”® A small sample
i Dﬂtic?lt-ttd.but'Shuwcd a tg:rly robust response in seven
B "ths o s relative to meghcatmn use and pain sg:a]c at
M:"'!L rome 39)’0“{]: This patient group was unique in t_hat
i was triggered following surgical intervention.

iy, 10 COnty s c
Wag i Ol group for treatment without steroid or with
E "‘thli, Wolyed 56

10y
{ p?;_:”a:.::‘:tlnl‘.:;s_"]"‘ rch may show benefit in particular patient
T,|'.I"_Tur thar i: ‘Ocations. Positive steroid response may_a'lsc
i, Mgy, ;q}luinymmtzmt rather than specific to addition
U Braq,.. Yteroids are used in nerve blocks such as inter-

O¢cipital neuralgia and TrPI in these areas may

Salt Retention

Plasma Half-life Equivalent Oral

{min) Duration Dose (mg)
90 S 20
30 S 25
60 I 5
200 I S
180 I 4
300 I 4
100-300 L 0.6
100-300 L 0.75

wdapted from Lennard TA. Fundamentals of procedural care. In: Lennard TA, ed. Physiatric Procedures in Clinical Practice. Philadelphia, PA: Saunders;
1995; Dreyer S, Beckworth W. Commonly used medications in procedures. In: Lennard TA, Vivian D, Walkowski S, Singla A, eds. Pain Procedures in

have overlapping effects. Steroids by oral or infusion route are
often a component of headache exacerbation management. In
reviewing the literature or case reports showing positive result
from adding steroid to TrPI, consideration should be given to
proximity of injections to nerve or systemic effects before con-
cluding benefit from the addition to TrPI solution.

Serapin is a sterile aqueous solution of salts of the Pitcher
plant (sarracenia purpurea). It has been used in injections for
more than 50 years to treat pain of both muscular and neuro-
pathic origin. Limited research is available on the use of serapin
for myofascial pain, and most available information is old. A
mechanism of action of selectively blocking C-fiber activity was
proposed.’” Bates* noted longer relief with injection of serapin
when compared with novocaine or saline withour sensory or
motor block. No RCTs of its use in TrPI are noted at this time.

Clinically, serapin can be successfully used in a 50/50 com-
bination with a local anesthetic to treat patients in exacerbation,
with a significant component of aching pain or if limited response
to local anesthetic alone. No adverse reactions ro the addition
of serapin to TrPI solution have been seen with this technique.
Any improvement in response quality or duration is purely
observational. Serapin in no longer available on the US market,
and it is not certain when or if the product will be available.

Hyaluronate is a glycosaminoglycan found in the extracellular
matrix, especially of soft connective tissues. Product forms are
used for intraarticular viscosupplementation injections. Com-
parison was made of TrPI using 0.5 % lidocaine with the same
solution of lidocaine mixed with hyaluronidase 600 IU/mL. No
significant differences at day 0, 4, 7, or 14 were reported. Patients
receiving hyaluronidase showed less postinjection soreness on
day 1.% Given the very limited benefit and associated cost, it
would be difficult to recommend unless additional supportive
data became available.

Dextrose solution has been used for proliferative injection
techniques such as prolotherapy at concentrations ranging from
10% to 20% and in perineural injection treatment buffered
at 0.5% in sterile water. A proposed mechanism for the use
of dextrose in myofascial pain cites glycopenia as a potential
trigger for C-fiber excitation, neurogenic inflammation, and
neuropathic pain.’” A single Korean study proposed dextrose
as an energy supplement for impaired energy metabolism of
the TrPs. In this study, comparison of the pain intensity and
pressure pain thresholds showed lower scores indicating greater
improvement at 7 days for the group treated with §% dextrose
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water than for the one treated with 0.5% lidocaine or normal
saline.®! More research would be needed before recommending
the addition of dextrose to TrPI solutions.

Clinicians have added intramuscular vitamin preparations
such as Vitamin B,, D, or C to TrPI solutions. Although the
assessment of overall health and nutritional status is an im-
portant consideration when addressing perpetuating factors for
myofascial pain, there is no evidence to recommend the addition
of vitamins (see Chapter 4).

The anti-inflammatory ketorolac is a nonsteroidal
anti-inflammatory drug in the family of propionic acids, often
used as an analgesic and antipyretic. Ketorolac acts by inhibiting
bodily synthesis of prostaglandins. Approved use includes both
intramuscular and intravenous administration. Ketorolac may be
utilized to treat pain exacerbations, including musculoskeletal
pain. No RCT that is specific to the addition of ketorolac to
TrPI solution is available.

Potential remains for other types of solution to be helpful
additions to TrPL such as S-HT3 receptor antagonists,*? tumor
necrosis factor blockers,* or autologous serum conditioned for
interleukin-1 receptor antagonists. Quality research would be
needed before recommending additional solution components
for routine clinical use.

3. NEUROTOXINS

The use of neurotoxins for the treatment of musculoskeletal pain
has expanded® and requires mention, although a full review
of this treatment intervention is beyond the scope of this text.

Botox is produced by Clostridium botulinum, an anerobic,
gram-positive organism that can be found in soil and water.
Botox, when injected, causes a degree of flaccid paralysis by
blocking the release of acetylcholine at the presynaptic terminal
of the neuromuscular junction. There are multiple neurotoxins
designated as types A, B, C1, C2, D, E, F, and G. Table 72-3 is a
summary of the neurotoxins that are Food and Drug Adminis-
tration (FDA) approved. Botox is used to treat multiple painful
conditions such as cervical dystonia and chronic daily migraine
headaches. Its effects on the motor neurons are well known,
causing a relaxation of hypertonic or spastic muscle. It has also
been found to inhibit the release of neurotransmitters involved
in pain transmission, such as glutamate and substance P.° A
study performed on rats, showed significantly reduced glutamate
release as well as reduced local edema and diminished signs of
pain after peripheral injection of toxin. This may be the rationale
for why Botox reduces pain in addition to its motor effects.®®

Muscle weakness can begin to take effect in 2 to 5 days, with
maximum effect at about 2 weeks. As a result of the toxin’s effect
on the neuromuscular junction, the motor endplate fails and
the nerve ending dies back. A new nerve ending sprouts from
the residual axon, eventually forming the new neuromuscular
junction. The neuromuscular junction is usually reestablished
in approximately 3 months. Thus, Botox injections last for 3
months on average.®’”

Summary of FDA Approved

Neurotoxins
Molecular Name Pharmaceutical Name Type
Onabotulinum Botox A
Abobotulinum Dysport A
Incobotulinum Xeomin A
Rimabotulinum Myobloc B

From Davids HR. Botulinum toxin in pain management. https://emedicine.
medscape.com/article/325574-overview#a4. Accessed August 31, 2017.

The results reported in studies comparing the efficacy of T,
with that of Botox are mixed. In reviewing the litera“,r.e Irl’l
treatment response window studied often compared relapn, ¢
short postinjection intervals. Given the neurotoxin duray Wely
action, differences in response should have been evaluageq 21 of
months from treatment rather than postinjection and ag jp,.,
of a few weeks after injection.®” % The Cochrane reyigy, I:“r
only four trials comparing the effects of Botox A againg; .
in individuals with myofascial pain. The results wepe
versial because three trials reported no statistically Signif

differences between Botox A and placebo for rt:du};_l'”g ,I.Laf][

A subset of individuals with chronic myofascial pajy, ivri]]f;m .
TrP reactivation despite repeated TrPL This group of pa hay,
may be considered for botulinum injections. The E"i“':ri;;numm
reduce the electrical activity of the TrPs and provide longer |,b.'”‘."“‘
response.®” The method of identifying a locus for l'rum:‘n.cn.“[”‘i:
be different when evaluating for neurotoxin injectioy, T:' Ty
point injection is directed by palpation, whereag evaly s
for neurotoxin injection may be performed by need|e {:N?(‘!nn
appropriately identify and map out the muscles 16 be tpon.
EMG mapping is generally used in the cervieal region piy
the complexity of the anatomy. Manual palpation ang c,ﬁ‘?}jﬂ
judgment are generally used in other regions of the body, g[““;t“']
have shown that patients who have mapping studies l:u”:f ::\
have a greater response to injections than those whe do noy P
Mapping may also include the use of ultrasound to eyl
deeper muscles that would ordinarily be avoided because of
proximity to sensitive structures such as nerves, vessels, or pleury
Clinically, patients who have elevated activity of the muscles o
testing tend to have better outcomes with neurotoxin injection
than patients with minimal to no activity.

Neurotoxin injection may otfer longer duration of relief of
myofascial pain and may also offer a window of opportuniry
for rehabilitation efforts such as muscle reeducation, effective
stretching, and postural correction. Longer duration of effect may
also have negative consequences. Clinically, there are patients
who tolerated TrPI well who experience significant exacerbation
after neurotoxin treatment. Patients with underlying segmental
or generalized hypermobility may be further destabilized by
the weakness resulting from Botox injection. For example,
shoulder pain may be worsened by a compromise of scapulus
stabilization by neurotoxin administration to treat TrPs atthe
medial scapular border, ..

Patients should be educated on the potential Sitl[: -.'(Ial.-crs Ir'“_"
neurotoxin injections. As stated previously, the injections i :
about 2 weeks to begin taking effect. After 2 weeks, I‘fl‘_"’“:‘
may notice a flare in the pain. If injecting neck |11u._s;¢_.‘!_cs.l[“",‘]"1'ld
also notice weakness in the neck with difficulty |'“”'_-"?I'I_‘_(. ‘:“ #
up. Mild flu-like symptoms may also be reported: 1 ) week
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well-trained and experienced. With more states and countries
geknowledging that DN is within the scope of physical therapist

ractice, patients will have greater access to qualified clinicians
for the treatment of myofascial pain and dysfunction,

As the available literature does not overwhelmingly demon-
grate superiority of TrPI over DN or of a particular solution
jor injection, it ultimately falls ro the clinician to choose the
itial treatment approach and individualize to cach patient.
concomitant health issues, body habitus, and anatomy of treat-
mpent target are all factors to be considered when determining
aeedle choice, solution, and possibly guidance assistance such
45 ultrasound or EMG. A combination of wet needling and
pN may also be used. Subsequent treatments may be adjusted
pendi"g the patient’s response.

There may be some benefit in the use of local anesthetics
elative to postinjection comfort and possibly several weeks to
months out from treatment. Lidocaine or procaine may be used
at 1% or diluted with normal saline or sterile water down to
4 0.5% or even 0.25% concentration. Longer-duration local
anesthetic such as bupivacaine may be used bur has not shown

eater effect and may increase the component of myotoxicity
and porential for longer neural blockade. Higher-concentra-
iion solutions have generally not shown better effect. Volumes
greater than a few 10th of a milliliter at each site are generally
sorindicated. Limiting concentration, volume, and delay in the
pjection of local anesthetic may better allow the practitioner
10 localize TrPs and elicit LTRs.

Additives to TrPI solutions have been used empirically by
Jinicians but have limited or no support in the literature. Cor-
ricosteroids may have benefit in some patient types, but there is
imsufficient research to outline recommendations for use. Steroids
arry additional local and systemic risks, especially if the dosage
is higher, with multiple injection sites or with repeated use. A
trial may be reserved for patients not responding to TrPI using
only local anesthetic.

The use of neurotoxins in the treatment of myofascial pain
emains controversial, It is possible that we have not yet fully
“teased out which patients are most likely to respond to the use
of neurotoxin administration or which individual’s pain may
% temporarily exacerbated by its use. Given the higher costs
ssociated for neurotoxin solution and administration, the use
oflocal anesthetic TrPI should likely remain the first choice of
fitervention.™ Evaluation for the use of neurotoxin should be
Served for cases in which response to TrPI or DN is limited
Yot of adequate duration. Positive response to the use of
ntﬂ;ﬂsmxin can reduce the frequency or eliminate the need for

voome patients benefit from the availability of TrPl1 between

LY . . % §
Urotoxin sessions to address the residual areas of myofascial
inction,

ORY NEEDLING

B imporgapy
ling 5
'bug, ICt e
By, PPrO
nll';‘i T

to consider that filiform needles are used in
and DN. A discussion of the differences between
aches js beyond the scope of this text. The American
'erapy Association defines DN as a “skilled intervention

"8 thin f:
By, filiform needle (usually an acupuncture needle) ro

Rare .
;u""“"t?:.z ‘il'.skln that stimulates myofascial TrPs, muscles, and
B0r e 708U for the management of neuromusculoskeletal

B TR
P"'hah]:. d:'fh‘”‘s have described different DN techniques.
%'hrihuli 1): ['?l“:fﬂ L;)lcpanclmljt needling intervention is the one
N o g “cc_l‘i,”?v I'{:ang described his “fast in, fast out™
1 g of a TrP thar has been precisely located by

T ba in ‘: Palpating finger should stay over or straddle the
.12‘*_;’"'!. The L‘ .""r to guide the needle insertion directly to the
n;t:'_.'(- I\L‘“ﬁfd_le is held by the other hand. With the thin
\qqh“‘iv i 1t‘|‘gL 'f“”’-mn_lng deep to the subcutaneous tissue,
™S, The S 2 the TeP are explored with multiple needle
cedle movement js rapid, “fast in” and “fast
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out.” Hong has modified the technique as originally described
by including a pause of 2 or 3 seconds between insertions. The
pause following each insertion permits time to consider the tissue
textures traversed by the needle and where to redirect the nee-
dle, the time for the identification of an LTR, and the time to
immediately inject anesthetic solution into the same needle track
when a twitch occurs. The needle is inserted deep enough to fully
penetrate the TrP and then is pulled back to the subcutaneous
tissue layer but not out of the skin. If the clinician is performing
TrPL, a drop of 0.5% procaine (or lidocaine) is injected into the
taut band following every LTR that is detected by the feeling of
needle tip movement (from the hand holding the syringe), by
palpating the twitch contraction (with the palpating hand), or
by seeing, if the muscle is superficial, the movement of a visible
twitch. The local analgesic agent should be injected only if an
LTR accompanies needle insertion.

This rapid technique avoids muscle fiber damage from LTRs.
Experience during research studies showed that LTRs are elicited
more frequently when the needle is moved quickly rather than
slowly. The track of needle insertion is usually very straight and
the needle is less likely to be deflected by the dense contracture
knots when the needle is inserted at high speed. For this reason,
this “fast in, fast out” technique is well suited to the use of filiform
(acupuncture) needles. Hong'! originally proposed that an LTR
should be obtained during the application of the technique to
be effective. However, how many LTRs are needed to obtain a
positive outcome is still debatable. A recent study has found no
clinical differences in pain depending on the number of LTRs
obtained during DN in the upper trapezius muscle in patients
with neck pain.”' Similarly, another study suggests that the LTR
may not be as necessary as Hong'! described for a successful
outcome because no difference at 1 week was observed between
patients experiencing LTR and those not experiencing LTR.”?
Discrepancies in the published studies have lead some authors
to question the need of LTR during DN.!?

Gunn” recommends identifying TrPs by spot tenderness in
a taut band and then using DN techniques. He first identifies
the TrPs as a spot of localized tenderness in a taut band and
then identifies the precise skin location through which to insert
the needle using a dermometer (point finder or skin resistance
detector). He then inserts the needle through this location to
the TrP where he feels a “grabbing” sensation at the needle tip,
which is often associated with aching pain, as the needle enters
into the TrP area. Gunn™ defined this TrP needling technique
as Intramuscular Stimulation.

The effectiveness of DN in many conditions is supported by
systematic reviews and meta-analysis. For instance, it has been
concluded that TrP-DN is effective, at least in the short term, for
the management of pain conditions in the upper™ and lower”
quadrants, neck-shoulder pain,’ low back pain,’ and plantar
heel pain.” An interesting meta-analysis found evidence suggest-
ing that DN applied by physical therapists was superior to no
treatment or sham, but it has been found to be equally effective
as other physical therapy treatments for short- and mid-term
follow-ups in individuals with musculoskeletal pain.”® No clear
evidence of long-term effects of DN is available. Nevertheless,
the Canadian Agency for Drugs and Technologies in Health
has accepred the use of DN following an appropriate clinical
reasoning in the public health system.”

The underlying mechanism by which DN exerts its ther-
apeutic effects is not understood, and both mechanical and
neurophysiologic mechanisms are proposed.®*! From a mechan-
ical point of view, disruption of the integrity of dysfunctional
endplates, increase of sarcomere length, and reduction of the
overlap between actin and myosin filaments are proposed.'
From a neurophysiologic point of view, DN may reduce both
peripheral and central sensitization by removing the source
of peripheral nociception (TrP), by modulating spinal efficacy
in the dorsal horn, and by activating central inhibitory pain
pathways. Likely, DN acts simultaneously at different levels
in this process.
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