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록

근막동통 증후군에 의한 만성요통 환자에서 체외충격

치료의 효과

KangJungHun

Advisor:Prof.Kim KweonYoung,M.D.

DepartmentofRehabilitativeMedicine,

GraduateSchoolofChosunUniversity

목 :이 논문은 근막동통 증후군에 의한 만성 요통 환자에서 체외충격 치료

의 효과를 알아보고자 연구되었다.

방법 :총 43명의 만성 요통 환자가 연구에 참여하 고,두 그룹으로 분류되었다.

연구를 시작하기 두 그룹 간 나이,키,몸무게와 시각 통증 강도 일상생활

medicaloutcomes study shortform-36(SF-36)과 요통의 기능 장애 척도인

Oswestrydisabilityindex는 유의한 차이가 없었다. 조군은 열 치료, 기 치

료 운동 치료를 포함한 일반 인 재활 치료를 시행 하 고,연구군은 추가로

총 8차례 체외충격 치료(0.10-0.15mJ/mm2FED,1000impulse,4Hz,weekly)

를 시행하 다.8주후 모든 환자에서 시각 통증 척도,일상생활 medical

outcomesstudyshortform-36(SF-36)과 요통의 기능 장애 척도인 Oswestry

disabilityindex가 호 되었다.

결과 :연구를 시작하기 두 그룹의 차이는 없었지만 8주간의 치료 이후 연구

군에서 시각 통증 척도, 일상생활 medical outcomes study short

form-36(SF-36)과 요통의 기능 장애 척도인 Oswestrydisabilityindex가 유의할

만한 호 이 찰되었다.

결론 :근막동통 증후군에 의한 만성 요통 환자에서 체외충격 치료가 효과



인 재활 치료가 될 수 있을 것으로 고려된다.

KeyWords:Ultrasonography,Extracorporealshockwavetherapy,Chronic

low backpain
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I.INTRODUCTION

Back pain is a symptom,which is originated only from the

musculoskeletalsystem,exceptlumbarpainderivedfrom pregnancy,

menstruation,urinarytractinfection,andetc.Thewaistpainbelow

10th thoracicvertebra lastsmorethan 3days,regardlessofthe

presenceofradiatingpain.Low backpainisthemostcommonpain

experiencedbyhumans,anditiswidelyknownthatmorethan80

percentofhumansexperiencethepainatleastonceinalifetime.1

Most acute low back pain can be cured within 8-10 weeks

irrespectiveoftreatment,butmanypeople,whorecoveredfrom the

acutelow backpain,havearelapse,andsomedevelopchroniclow

backpainlastingmorethan6months.2,3Whileacutelow backpain

resultingfrom sprainofmuscleandligamentcaneasilycuredand

theprognosisisgood,chroniclow backpainnotonlyshowsabad

prognosis butalso hasa greatinfluenceon patients'socialand

mentalstability duetopersistentpain.4 Chroniclow backpain is

inducedby abnormality ofthevertebralstructure,andnervesare

distributedinthestructure.Mechanicalandchemicalchangesofthe

structurehavethepaintransferredtothebrainthroughthelateral

spinothalamictractandthelaminartract,andresponsetothepainis

expressed.5

Treatmentofchroniclow backpainisvariousanddeterminedby

thedegreeofdiseaseandotherconditions,anditislargelydivided

into three types.Mostchronic low back pain patients undergo

medical treatment at first,which includes medication,physical

therapy,posture education,therapeutic exercise,manipulation,and

traction.Asinvasivetreatment,selectivenerverootblock,epidural

steroid injection,and radiofrequency ablation areperformed.When

thereisnoresponsetothetreatmentandotherwiseseriousdisease

conditionsareshown,operationsareconductedatlast.
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Recently,new conservativetreatmentsareperformed,oneofwhich

is extracorporealshock wave therapy(ESWT).An extracorporeal

shockwaveisdefinedasapressurewaveinducedbyexplosion,and

spark,high-speederuption,whichmakestrongpressurevariationsin

elasticmaterialsofgas,liquid,andsolid,anditistransferredatthe

speedofultrasound.Inaddition,itcrushesdepositsinthebodyand

increasesbloodflow intissue,andtriggersahealingprocesswith

inflammatory reaction, and can reduces pain by decreasing

neurotransmitters.Afteritwasdemonstratedthattheshockwaveis

effectivefordelayedunionofpseudarthrosisorfracture,itwasfirstly

appliedtoconnectivetissuedisease.6Then,afteritwasprovedthat

ithas an effecton tenosynovitis,calcific tendinitis,and plantar

fascitis,itisutilizedinmusculoskeletaldisorders.7,8

ESWT,which is applied to the treatmentforinflammation and

fibrosis of various connective tissue,is widely carried out in

musculoskeletaldisease,butitisdifficulttofindthestudyaboutthe

therapyasaninitialtreatmentoptionbecausethestudyforchronic

low back pain duetomyofascialsyndromewascarried outwith

patientswhofailedtorespond toconservativetherapy.Therefore,

this study purposed to investigate the effectiveness of initial

treatmenteffectofESWT onchroniclow backpainresultingfrom

myofascialpainsyndrome.

II.MATERIALSAND METHODS

1.Subjects

Amongpatientswhohavesufferedfrom chroniclow backpainfor

morethan6monthsanddidnotundergosystematicrehabilitative

therapy,thosewhoseillnesswasdiagnosedasthemyofascialpain

syndromeareobjects.Detailedmedicalexaminationsbyinterview and
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physicalexaminationwereperformedfordiagnosisofmusculoskeletal

system pain, and simple x-ray, electromyography, computed

tomography,andmagneticresonanceimaging werecarriedoutfor

diagnosisandthoroughexaminationsoflow backpain.Those,whose

illness was diagnosed as spinalstenosis,spinaltumor,herniated

nucleus pulposus,spondylolisthesis,spinal instability,and spinal

anomaly under medical imaging inspection, and lumbosacral

radiculopathy, and myelopathy under EMG examination, were

excluded from the objects. Myofascial pain syndrome was

distinguished,basedonSimons'criteria.9Thenumberofobjectswas

43,andtheywererandomlydividedastheexperimentalgroupof22

peoplewithshockwavetherapyandthecontrolgroupof21people

without it. During the treatment,all patients underwent both

conservative treatmentincluding resting,medication,and physical

therapy,andtherapeuticexerciseincludingspinestabilizationexercise.

Medicine,whichmighthaveaninfluenceonpain,wasnotchanged

duringthemedicalcare.Additionalcriteriaforinclusioninthisstudy

wereneverhavingundergonesurgeryforthereliefoflow backpain,

havingnomentalorcognitiveproblem thatwouldhaveaffectedthe

study.

 

2.Method

1)Low backpaintreatment

A.Physicaltherapy

a)Heattherapy

Amongheattherapy,superficialheattherapyusedhotpacks,and

deep heattherapy utilized ultrasound.Hotpacks and ultrasound

increasebloodflow andrelaxmusclesbyexpandingbloodvessels.

Hotpacksweredipinthewatertankmaintaining70~75〫C water
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temperature.Duringtreatment,theyweretakenoutofitandwere

wrappedupin6-plytowels,andthentheywereputtothelumbar

area for20~30 minutes.The ultrasound wasa 3MHzcontinuous

waveof0.5~2.5W/cm2anditwasappliedbystrokeingfor5minutes.

b)Electricaltherapy

Electricaltherapyincreasestheamountofdopamine,epinephrine,and

serotonin and reduces the action potential of A-delta nerves

transferringpain.TranscutaneousElectricalNerveStimulation(TENS)

wasperformedusinga2~4Hzlow frequencywavefor20minutes.

B.Therapeuticexercise

Lumbarexercisewasperformedforpainrelief,abdominal/psoas/hip

jointmusclestrengthening,enduranceenhancementofthetrunkand

thelowerextremity muscles,flexibility recovery ofthetrunkand

lowerextremityjoints,andenhancementofgeneralphysicalfitness.

Spinestabilization exercisewasperformed using sling and Swiss

ball,andtheexerciseperiodwas8weeks,anditwascarriedout3

timesperweek,andeachexercisetimewasabout1hour.

C.Medication

Medicationrelievespainandimprovesactivity.Inthetreatment,the

analgesicanti-inflammatorydrugwasacetaminophen,andthemuscle

relaxantwaseperisoneHCl.

2)Extracorporealshockwavetherapy

Extracorporeal shockwave therapy used the equipment of the

electro-hydraulic type(EvotronⓇ, Switech Medical, Kreuzlingen,

Switzerland).According to how wellpatients in theexperimental

groupenduredpain,4-Hzshockwavesof1,000timesinenergyflux
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density(EFD)of0.10-0.15mJ/mm2 wereappliedonceaweektotally

for8weeks.Inordertotransferaccurateshockwaveenergytoa

targetingarea,afteritwasdecidedthroughthephysicalexamination,

thesettingsoftheshockwavetherapyequipmentwereadjusted,and

treatmentwasperformed.Mostofthetargetingareasweremainly

Quadratuslumborum,Gluteusmaximus,andGluteusmedius.When

evidenceofacuteinflammation such asrubefaction,swelling,and

heatsensationwasobservedintreatmentareas,theexaminewas

excludedfrom theexperimentalgroup.

 

3)Evaluationmethod

In orderto evaluatethedegreeofpain,function,and disability,

visual analogue scale(VAS), medical outcomes study short

form-36(SF-36),andOswestrydisabilityindex(ODI)wereutilized.In

the experimentalgroup,the evaluation was carried outusing a

questionnairewithanoutpatientfollow-up,justbeforethetreatment

and8weeksafterthetreatment.Thecontrolgroupwasappraisedin

thesamewayatthesametime.

A.Painevaluation

Visualanaloguescale(VAS)isanindicationofthedegreeofpain

patientsthemselvesfeelbydividing10cm tableinto10parts.When

thereisnointerferencewithone'sdailylifeandnosymptom,VAS

is0,andwhenapatientcannotleadhisorhereverydaylifeatall

andseverepainheorshecannotstandlasts,VASis10.Thistest

iseasilyandfrequentlyusedtoassessthedegreeofpain,anditis

utilizedforpainevaluationandcontrolofadultsandrecentlyasan

indexofacutepain.Inacertainresearch,VAS wasprovedtobe

predominantoverfixedintervalscale,andrelativepainscale,and

relativepainscale,andverbalratingscale.10-12 Inaddition,because
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VASneedsnospecialapparatus,itcanbeeasilyandfrequentlyused

inavarietyofenvironments,andittakeslesstimenecessaryfor

application,and moreover,variables of measured data can be

statisticallyprocessed.

 

B.Functionevaluation

Medical outcomes study short form-36(SF-36) consists of 3

areas(functionalstatus,well-being,andoverallevaluationofhealth)

and 36itemsofhealth levelabout8domains.Thecontentsare

divided into 8parts:physicalfunction(PF),socialfunction(SF),role

limitationduetophysicalemotionalproblems(RE),mentalhealth(MH),

vitality(VT),bodily pain(BP),and generalhealth perception(GH).

They covers generalparts which have an influence on health

including physicaland mentalstatus.A lotofresearches have

demonstrateditsfeasibilityandreliability,andvariousclinicalresults

can be extracted,and itwas proved thatresearches on large

populations can be conducted,and itis reported thatitis also

relevant to the measuren infof the health level of relatively

homogeneouspopulations.Scoresoftheeightitemsevaluating the

levelofhealthweresumndupbasedosearchLikertscale.Eacheral

healhastheworstscore,1,andthebestscore,2~6,accordingtothe

questions.Thescoresofallquestionsweresummedup,andthetotal

scorewasconvertedintoa100-pointscale.Asaresult,thosewho

receivethehighestscoreineachitem arehealthypeople,andget

100points.Itmeansthatthehigherthescoreis,thehigherthe

qualityoflifeinthecorrespondingareais.13

C.Disabilityevaluation

Oswestry Disability Index(ODI)can beeasily determined,andthe

examineeneedstorecordthedegreeofachievementof12tasksin

person.TheassessmentareainODIincludespaindegree,personal
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management,lifting,walking,sitting,standing,sleeping,sex,travel,

work,(housework),andchangesinpain.Thetotalscoreis60,and

eachitem hasa6-pointscale(0~5),and0representsnodisability,

and5meansseveredisability,andthelowerthescoreis,theless

thedisabilityis.14

D.Sonographicevaluation

Allpatients were tested with ultrasonograpy and color Doppler

examination every two weeks. The quadratus lumborum was

evaluated by ACUVIX V10(Medison,JMEDITECH,Korea)with a

lineartransducerat5-13MHzfrequencies.Patientswerein prone

position during examination and both sides were evaluated and

comparedwitheachother.

3)Statisticalmethod

StatisticalanalysisutilizesSPSS version16.0.Inordertocompare

thestatusbetweenbeforeandaftertreatmentoftheexperimental

groupand thecontrolgroup,apairedt-testwasperformed,and

Mann-Whitneytestwasusedtocomparethedegreeofimprovement

betweentwogroups.Inthejudgementofstatisticalsignificancein

theresultsofanalysis,p-valuesmallerthan0.05wasconsideredto

bestatisticallysignificant.

III.RESULTS

1.Thepatients'characteristics

Theaverageageofallpeoplewhoparticipatedintheexperiment

was43.1yearsold,andtheiraverageheightwas165.3cm,andtheir

average weight was 58.72kg,and there was not a significant

differencebetween theexperimentalgroupandthecontrolgroups.

(p>0.05)
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2.Painevaluation

VASreducedfrom 5.4±1.6beforetreatmentto2.2±0.8aftertreatment

intheexperimentalgroup,anditshowedsignificantdecreasefrom

5.3±1.8beforetreatmentto3.1±0.6aftertreatmentalsointhecontrol

group.(p<0.05)Aftertreatment,in comparison ofthe degree of

changes in VAS between two groups,VAS was 3.1±0.7 in the

experimentalgroupand2.0±0.8inthecontrolgroup,andtherewasa

statisticallysignificantdifferencebetweentwogroups.(p<0.05)

3.Functionevaluation

SF-36 showed significant increase between before and after

treatmentfrom 36.7±7.8to52.3±8.5intheexperimentalgroupand

from 37.2±8.2 to 45.6±8.4 in the control group.(p<0.05) After

treatment,incomparisonofthedegreeofchangesinSF-36between

two groups,SF-36 was 18.4±5.3 in the experimentalgroup and

10.2±3.4inthecontrolgroup,andtherewasastatisticallysignificant

differencebetweentwogroups.(p<0.05)

4.Disabilityevaluation

ODIshowedsignificantdecreasebetweenbeforeandaftertreatment

from 28.4±11.2 to 13.4±5.7 in the experimentalgroup and from

28.9±10.3to18.6±8.9inthecontrolgroup.(p<0.05)Aftertreatment,in

comparisonofthedegreeofchangesinODIbetweentwogroups,

ODIwas 14.8±4.2 in the experimentalgroup and 9.8±3.1 in the

controlgroup,and there was a statistically significantdifference

betweentwogroups.(p<0.05)

5.ColorDopplerexamination

IntheESWT group,asignificantincreaseofneo-vesselswasnoted
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in6weeks,whereasnoincreaseofneo-vesselswasnotedinthe

controlgroup.(Fig.1.)

 Fig.1LongitudinalcolorDopplerultrasound imagesdemonstrate

neovascularizationinquadratuslumborum muscleofESWTgroup.

The difference in the number ofneo-vessels were statistically

significant.

IV.DISCUSSION

Low backpainpatientswithinthelast6monthsaccountfor40% of

the totalpopulation,and itis reported that84% ofthe entire

populationsuffersfrom thelow backpain.Thelow backpainisa

common symptom in clinicalexaminations,which limits patients'

daily life.Additionally,medicalexpensesspenton theexamination

andthemanagementreachasignificantlevelinsociety.14According

tothesurveydatafrom MinistryofHealthandWelfarein2002,the

numberoflow backpainpatientsisincreasingalsoinSouthKorea,

andthenumberofrestrictedactivitydaysper100peopleis105.19,

andlying sickinbesisannuallyfor22.04daysonaverage,and

lossesduetothelow backpainarea360.2billionwon,0.07% of

GDP.Thatisbecausechroniclow backpainpatientsdonotreceive

propertreatmentandhavetheirworks,dailylife,andleisure,andit

becomesamainfactorofeconomiclossandlaborloss.
15
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Themaincauseofchroniclow backpainisageneralized/localized

disease and a primary spine disorder.For example,there are

lumbosacral muscles, ligament injury, lumbar facet arthropathy,

sacroiliacjointarthropathy,anddiscogenicdiseaseby degenerative

change.A cause ofchronic low back pain is myofascialpain

syndrome,whichhasahighprevalencerate,30% ofpatients.16

Myofascialpainsyndrome(MPS)isastate,inwhichatriggerpoint

resulting in referredpainarisesinmuscles.Itisaccompaniedby

deep pain,which occurs in a fascia area connecting to various

musclegroupsandbone.Itdoesnotremaininacertainmusclefora

long time, but it is chronic and highly recurrent. As a

pathophysiologicfeatureofMPStriggerpoints,acuteonset,injuryor

bad posture cause chronic shock,and itbrings the sarcoplasmic

reticulum injury,and therefore,ascalcium releasesand functions

withATP,continuouslocalcontractionofmusclefiberhappensand

metabolism increases. Capillary between contracted muscles is

pressedout,andaccordingly,theamountofmicrocirculationdecreases

andtheenergysupplynecessaryformetabolism diminishes.Through

thisviciouscycle,acertainprocessisblockedorexceeds,andmore

contractionmakesatriggerpointinducecontinuouspain.Moreover,

changesinvasomotornerveinoraroundthetriggerpointincrease

vascularpermeabilitybybloodvesseldilatation,releasingbradykinin,

prostaglandin,and etc.By changing osmosis and hydrogen ion

concentration,nociceptorstimulus and hypersensitivity around the

areaincrease,leadingtothepain.17

Aftertreatmentwith an extracorporealshock wavewasused to

removestonesfrom kidneyandgallbladderin1976,ithasbeentried

asanoveltreatmentofvariousorthopedicdiseasesinGermansince

theearly1990s.In1995,GermanShockWaveInstituteannounced

thattheextracorporealshockwavecouldbeutilizedfortreatmentof

calcific tendinitis ofthe shoulder,painfulheelsyndrome,lateral
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epicondylitis,and pseudarthrosis in the orthopedic department.In

2000, United States Food and Drug Administration(US FDA)

approvedtheextracorporealshockwaveasameansfortreatmentof

chronicplantarfasciitis.Also,inSouthKorea,MinistryofHealthand

Welfare approved the use ofthe extracorporealshock wave for

treatmentofmusculoskeletaldisordersin 2005.Theextracorporeal

shockwaveenablestreatmenttobeundergonewithoutoperation,and

itisbeingappliedtoavarietyofmusculartissues.Therefore,the

extracorporealshockwavetherapywasappliedtobackpainpatients

duetomyofascialpainsyndrome.

Physician use the parameter of Energy Flux Density(EFD) to

illustratethefactthatshockwaveenergy flowsthroughanarea

withperpendicularorientationtothedirectionofpropagationandits

unitismJ/mm2.

In this research,the electrohydraulic low-energy shock wave of

0.10-0.12mJ/mm2wasusedforbackpainpatientsduetomyofascial

pain syndrome.Theelectrohydraulicsystem usestheshock wave

generationmethodthatshowsthetypicalform ofapressurewave

goingupsteeplyandthenfallingslowly.Itiswidelyknownthatthe

electrohydraulicsystem hasfew sideeffectsandisthebestway,

basedonlaboratoryfindings.18Thelow-energyextracorporealshock

wave does notneed localanesthesia during treatmentand can

preventtendinitis,tendon rupture,and blood vesselinjury,which

mightappearinthehigh-energyextracorporealshockwavetherapy.19

In addition, because the low energy method keeps patients'

compliancefrom loweringduetopainstemmingfrom theuseofhigh

energyandhinderspatientsfrom droppingoutfrom thetreatment,

the electrohydraulic low-energy extrcorporeal shock wave was

performedintreatment.

Visualanalogue scale is used as a usefultoolto evaluate the

patient'spainandthetreatmentstatus,becauseitcanquantifypain.
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The measurementofpain is affected by a diversity offactors,

includingpsychologicalfactors,socialfactors,andbiologicalfactors,

suchasthesubjectivenatureofpain,thepastexperienceofpain,

individuality,culturalbackground,trustinhealthcare,thestabilityof

finance and family.SF-36 covers notonly physicaland mental

conditionsbutalsooverallaspectsaffecting health,and Oswestry

DisabilityIndexisaself-recognitionindex,whichismostsensitive

tothechangeofdisabilityandwasusedwiththehealthindextable

tocompensateforweaknessofVAS.20

Inthisresearch,boththeexperimentalgroupandthecontrolgroup

oftheextracorporealshock wavetherapy showedimprovementin

VAS,SF-36,andODI,andtheexperimentalgrouphadthehigher

degree of improvement than the control group. After the

extracorporealshockwavetherapywasperformedforplantarfasciitis

andcalcificepicondylitispatients,thefindingthatVASwasimproved

wasshown,similartotheexistingresearchresults.21,22Therefore,it

wasverifiedthatwhentheconservativerehabilitationtherapyisused

together with ESWT,the treatmentofthe back pain is more

effective.

AfterESWT,reductionstepsofthelow backpainisasfollows.At

first,aftertreatment,secretionofpowerfulpain-causingsubstances

suchasprostaglandinE,substanceP,andkinintriggersseverepain.

concentrationofpain-causingsubstancesincreasescontinuouslyupto

24~28hoursaftertreatment,andreducesslowly upto1~8weeks

aftertreatment,andthenisrestoredtothestatusbeforetreatment,

leadingpaintolower.23 Secondary,theincreaseofthelocalgrowth

factorandstem cellrecruitmentremovesinflammationreactions,and

itresultsinreorganization,andvariationsofcellularmetabolism and

endothelialcelltissuepermeability,leadingpaintolower.24,25Thirdly,

induction of enzymatic and non-enzymatic nitric oxide at rigid

muscleshasaneffectonmusclesandligaments.
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Nitric oxide is involved in peripheral neuromuscular junction

formationandnervetransmission,memory,andsynapticplasticityof

centralnervoussystem,bringingaboutmusclerelaxation.26Andnitric

oxidehadbeendemonstratedasimportantmediatorsofangiogenesis.

Wang etal.reported thatphysicalshock waves could raisethe

mechanotransductionofthetissuetoconvertacousticshockwave

energyintobiologicalsingnals.Theresultsoftheirstudythatshock

wave therapy induces the ingrowth of neo-vessels and tissue

proliferationassociatedwiththeearlyreleaseofangiogenesis-related

factors.27 Theneovascularization may lead to theimprovementof

bloodsupply andplay arolein tissueregeneration.Fourthly,the

extracorporealshockwavehasadirecteffectonreducedfibrosisand

rheologiccomponents.28

Inthisresearch,sincethebackpainwaslimitedtodiseaseresulting

from themyofascialpainsyndrome,effectsofESWT ontheback

painarisingduetootherfactorscouldnotbeconfirmed.Asside

effectssuchaspainduringESWT wereobservedinsomepatients,

preventivetreatmentsuch astheuseofcreamy mattersreducing

painshouldbeconsidered.Moreover,sinceevaluationitemssuchas

the degree ofpain,function,and disability were determined by

patients'subjective judgements,blood tests based on lactic acid,

prostaglandinE,substanceP,kinin,andetc,andobjectiveevaluation

like the isokinitic testwere notperformed.In addition,as the

existing research resultsareinsufficient,itisconsidered thatthe

establishment of standardized protocoland indication through a

varietyofcomparativestudiesisrequiredinordertomaximizethe

effectoftreatment.

V.CONCLUSION

Inthisstudy,afterESWT wasappliedtopatientswithbackpain
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resultingfrom themyofascialpainsyndrome,theeffectsoftreatment

intendedtobefoundintermsofthedegreeofpain,function,and

disabilitychange,andtheresultsareasfollows:

1)VAS,SF-36,andODIshowedstatisticallysignificantdifferences

between experimentalgroups and controlgroups after 8 week

treatment.

2)Comparing the degree ofvariation ofVAS,SF-36,and ODI

beforeandaftertreatment,itshowedasignificantdifferencebetween

experimentalgroupsandcontrolgroups.

Astheaboveresults,itisthoughtthatESWT togetherwiththe

conservativerehabilitationtherapycanhaveangreatinfluenceESWT

treatmentofthemyofascialpainsyndrome.
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