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Intramuscular stimulation (IMS) therapy has been used widely ever since Gunn introduced the
effect of IMS in his study in 1980. Usually IMS has been based on Cannon’s radiculopathic
model, known for its effectiveness in chronic pain relief. In this study we systematically review
the effectiveness and safety of IMS. In order to accomplish a systematic review, we searched for
IMS-related studies through 12 bibliographical databases and 19 studies were included (4
randomized controlled trials (RCTs), 2 non-RCTs and 13 case reports/studies). Study selection
was conducted independently by two researchers based on title and abstract. As a result, most
included studies of 16 showed significant improvement in range of motion, decrease of drug
consumption as well as pain relief after IMS treatment; the other 3 studies reported adverse
events. In terms of the effectiveness of IMS, the results of intervention were good, so we con-
cluded that IMS therapy is a useful method of pain treatment; with respect of safety, few adverse
events that could have been caused by IMS were observed. However, it is not certain that there
was a causal relationship between IMS and the adverse events that were reported due to a lack
of evidence. Therefore, clinicians who have sufficient knowledge and experience of IMS will
have to perform the procedure after thorough clinical examinations to determine its approp-
riateness for target patients. This study provided meaningful data on the current state of IMS
treatment. We expect that the result of this study will stimulate further more extensive research
on IMS.
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o

Table 1. Characteristics of included studies

No. of . . Follow-up
Author Year Type of study Country subjects Symptom/disease Intervention period
Ga etal. [6] 2007 RCT Korea 43 MPS T. IMS 4wk
C:TPI
Byeon et al. [7] 2003 RCT Korea 30 MPS of upper trapezius T.IMS 2 wk
muscle C1: Dry needling
C2: IMES
Ahn et al. [8] 2002 RCT Korea 50 Chronic shoulder pain T IMS 3wk
C: Drug
Kara-kurum etal. [9] 2001 RCT Turkey 30 TTH T.IMS 4 wk
C: Placebo
Nam et al. [10] 2006  Non RCT Korea 60 MPS T IMS 1 wk
C:TPI
Chu [11] 1999  Non RCT USA 62 Low back pain T.TOIMS 2yr
C: StdRx
Cho etal. [12] 2010  Casereport  Korea 1 Headache and nuchal pain  IMS NA
Jung etal. [13] 2010  Case report Korea 4 PHN IMS 4 wk
Kim et al. [14] 2010  Case report Korea 1 Chronic cervical pain IMS 12 day
Ahn etal. [15] 2009 Case report Korea 1 Spasmodic dynphonia IMS 4 mo
Ahn et al. [16] 2009 Case report Korea 26 Cervical facet joint IMS 10 mo
Kim et al. [17] 2009 Case report Korea 2 Low back pain IMS 2 wk
Kim et al. [18] 2006  Case report Korea 3 Cervicogenic headache IMS 3 mo
Park etal. [19] 2005 Case report Korea 4 Carpal tunnel syndrome IMS 1 mo
Ahn et al. [20] 2004  Case study Korea 71 Chronic myoskeletal pain IMS 40 mo
Nam et al. [21] 2003 Case study Korea 27 MPS IMS 5 day
Kim et al. [22] 2003 Case study Korea 18 FBSS IMS 1 wk
Kim et al. [23] 2002 Case study Korea 20 Chronic pain patients IMS 8 wk
Park et al. [24] 2001  Case study Korea 20 Osteoarthritis of the knee IMS 2 wk
joint

RCT, randomized controled trial; MPS, myofascial pain syndrome; T, treatment group; C, control group; IMS, intramuscular stimulation
therapy; TP, trigger point injection; IMES, intramuscular electrical stimulation; TTH, tension-type headache; TOIMS, twitch-obtaining IMS;
StdRx, standard treatment; NA, not available; PHN, postherpetic neuralgia; FBSS, failed back surgery syndrome.
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Table 2. Effectiveness of intramuscular stimulation therapy : result of intervention

Effectiveness of IMS

Author Year Intervention Comment
Measurement scale Result of intervention
Ga et al. [6] 2007 T IMS Wong-Baker FACES T decreased (p=0.013)  Significant improvement after 1 wk
C:.TPI pain scale scores C: no significant change  later in IMS
Neck ROM T increased (p=0.007)  IMS is more effective than TPl in
extension C: increased (p=0.049) extension ROM
Byeonetal. [7] 2003 T:.IMS VAS T: decreased (p<0.05) Significant change of IMS compared
C1: dry needling C1: decreased (p<0.05)  with other groups
C2: IMES C2: decreased (p<0.05)
Ahn et al. [8] 2002 T. IMS Pain VAS T: decreased (p<0.05) IMS is effective after 1 wk later
C: drug C: no significant change
Sleep VAS T: decreased (p<0.05)
C: no significant change
Neck ROM T. decreased (p<0.05)
C: no significant change
Karakurum et al. 2001 T: IMS Tenderness score T. improved (p<0.001)
[9] C: placebo C: no significant change
Nametal. [10] 2006 T:IMS Significant VAS change in TPI group
C:TPI
Chu [11] 1999 T.TOIMS No significance between treatment and
C: StdRx comparison
Jungetal. [13] 2010 IMS VAS Decreased No statistical validation
(7-8 — 2-3 points )
Ahnetal. [15] 2009 IMS VAS Decreasde (p<0.01)
Ahnetal. [16] 2009 IMS VAS Decreased (p=0.03)
Kim etal. [18] 2006 IMS VAS Decreased more than No statistical validation
70%
Park etal. [19] 2005 IMS VAS Decreased about 50%  No statistical validation
in all patients
Ahnetal. [20] 2004 IMS VAS Decreased (p<0.05)
Nametal. [21] 2003 IMS VAS Decreased (p<0.05)
Nam et al. [21] 2003 IMS Change of body Decreased (p<0.05)
temperature (AT)
VAS
Kim et al. [22] 2003 IMS VAS Decreased more than No statistical validation
70% in all patients
Kim etal. [23] 2002 IMS Change of numerical Improved (p<0.05)
rating scale (ANRS)
Park etal. [24] 2001 IMS KWOMAC score Decreased (p<0.05)

IMS, intramuscular stimulation therapy; T, treatment group; C, control group; ROM, range of motion; TPI, trigger point injection; VAS, visual
analogue scale; IMES, intramuscular electrical stimulation; TOIMS, twitch-obtaining IMS; StdRx, standard treatment; KWOMAC, Korean

Western Ontario and Macmaster osteoarthritis index scale.
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Table 3. Safety of intramuscular stimulation (IMS) therapy: examples of adverse effect report 2 Ry, dg Bk 2o g
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Caset ﬁg? etal. 2010 IMS Cervical epidural hematoma 4 ma)o] AT},
fazc;r Kimetal. 2010 IMS Intramuscular abscess in 1 Kim 5171] A7-ellA= sfelel &
report  [14] sternocleidomastoid Muscle Zo] 9 A} =o] = L 23 ) A}
Eeaps(;art [K]I;T etal. 2009 IMS Perirenal hematoma 2 Zige We o) FBEHZo0
sk Harskgloh, 2y o]
A= 25 W ASAR 7o 4
(postherpetic neuralgia, PHN)S*Jo] YERAT), Jung 5 o] opd H&of] oJgl A2 o] HIighk 710 & Al
(13]2 o]o} -2 732 Hel e} 485 g 2= Gunn QA rkze] AR O & 15 &l A& = AT AT o,
o5 W ASA S-S At S Basklc) o 4 8 F dAkel 2ol tefd A5 E W dAElA B
S B g e g9l ofellN kA sy A7 1, A8, 7P, 71A 212 e Bl dol-gar o d ek of i
AHEAES Wkoy F5o 7o) flof sid B ol that 2pxlsk BHAF7E Daste, 714 do] Sl 73
Eoto] 2% W AS A meS Ueke) 504 oPde] |3 4 G Ale A ARSI B s E2 Y 5ol Wbt
2 57 0.25 mm/ Z2°] 50 mme] &5 W AFHEE ) 2 a3s dEskeick
S AR A3 vkag ol8ske] Gunnl 25 W A= Kim F(14]e] FelEatelM= sabd 25 lf AS2=
A5H AlES F 03] 2 5 AGES T A TN W, VA= e R fEATAE A RS e § ST
AT Ale7REe T AL Alee e St AR TEE AT EAboll digh 78-S sk o] S
= B FEEen, AESE T Hae 7-8/10% A oAM= EA7E Ale A gro] JISE W ohz}, 1P
2-3/103 0.2 7HFo] o] 1 a2 Felatsint. AR PSS FEE T e R E 7L )l T
SWd FHEY A 208 e s 3 Aol 2 gl Alsdlhe 25 W ASA g olu i FAL 5o
S W ASAEHS AT 5, e8de] 5%, W, Vs H 12 QbHgh SA o 82 WA gl o), Hejg o] Woi
H7}e] &2l KWOMAC (Korean Western Ontario and A 3x}e] ALol= Hzlgo] ¢Jolo] H 4= glom g o]
Macmaster osteoarthritis index scale, WOMAC Korean 25 Y A8 Al A 3AoA Ulgdel ZEk So)
ver, 2.0)03] H3lS S4T A, FEEE, MR, 7 A=A B3] Gl vt US-S A=kt
& SHelA B2 frefaiA] Zid ol 5 W AS g ol Cho F(121¢] A7-ox= ofellN 53 slEes Al
FRAAe) Agol G} Y= AR RAGR4, 428 2E 95 25 ) AFARE B Aol v T 9% Hvj)
ST IAS PIOR SE U ATARY AP BEFF  Fo] Lheh} 3L AT Bl ofe FelE mush
AR I GollM e RE SRt AldEsEEol drEol 3L ATk i Al A7 FAAE A3t grade 11+9] 9155 Hr]
/ol v 22 HarshirH191. 2 2}Q1=]o] brain MRI ZARS Al3skG] o Aot

X

Zgo] TA7F LAFA] kAL, cervical spine MRI %
=4

2. 28 U AT BHO| TN AZRI(C3-C)oll Al Bgol BREU}. DEAA
28 U AFA Rl RS Totel] Sl B SEAA T AR 81 A 9% Hnfu) FA17) A Ho]

§ P A 5L HIE BA L nBAAG  (grmde 1) ) FA S
!

989, ATASe 94
(Table 3). M98 4 F % 3709) Faol Hhg Ae] o] 9% gwpn] F4do] 28 1) %

J=32 Al%e ols et
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7, i A A, vl Al 7-4 A f@%‘%‘é
F2pol7} Ao, FEAH R 25 =
Y53 v THE FAH SR ol Apol7} e
° 2 AFHA
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