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A Slow Delivery Rate of Shockwaves Causes Less Pain in Extracorporeal  
Lithotripsy
(体外衝撃波結石破砕術における疼痛は衝撃波照射速度を遅くすること
により軽減される）
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ASlowDeliveryRateofShockwavesCauses
LessPaininExtracorpolrealLithotripsy

AbstractBackground：Usingavisualanaloguescale

(VAS),weinvestigatedwhetherasloworfastshock‐

wave（ＳＷ）deliveryratedifferentlyaffectedpaininten‐

sityduringshockwavelithotripsy（SWL）inpatients
withurinarystones、

Methods：Thisstudyprospectivelyenrolledconsecu‐

tivepatientswithrenalandureteralstonesthatwas
treatedbyModulithSLX-MXlithotriptor・ＳＷＬｗａｓ
ｓｔａｒｔｅｄａｔａｒａｔｅｏｆｅｉｔｈｅｒ６０ｏｒｌ２０ＳＷ/ｍin､Afterthe

deliveryofthefirstlOOSＷ,ｔｈｅＳＷｒａｔｅｗａｓｓｗｉｔｃｈｅｄ
totheotherrateAfterthedeliveriｎｇＳＷａｔｂｏｔｈｒａｔｅｓ

ａｔｔｈｅｓａｍｅｐｏｗｅｒｌevel,theSWpowerwasraisedone

level・PainevaluationbyVASscoreaftereverychange

intheSWratewasrepeateduntilthehighesttolerable

powerlevelateitherratewasreached
Results：Thisstudyincluded50patientseacｈｗｉｔｈ

renalandureteralstones・ＶＡＳｓｃｏｒｅｓａｔｔｈｅｆａｓｔｒａｔｅ

ｗｅｒｅｓｉｇｎificantlyhigherthanthoseattheslowrateat

allpowerlevels・Stratifiedbystonelocationandge､‐
der，thescoresweresignificantlyhigherinpatients

withrenalstonesandinfemalepatients,Regardingthe

overallevaluation,３０ｐａtientsfeltmorepainatthefast

rate,whileｏｎｌｙ４ｆｅｌｔｍｏｒｅｐａｉｎａｔｔｈｅｓｌｏｗｒａｔｅ,In20

patients，thetreatmentpowerlevelwasreachedata

slowratewhilethesepatientscouldnottoleratethe

treatmentatafastrateatonepowerlevellower，

Conclusion：ＷｅｓｈｏｗｅｄｔｈａｔＳＷＬａｔａｓｌｏｗＳＷｒａｔｅ

ｃａusedlesspamｔｈａｎｔｈａｔａｔａｆａｓｔｒａｔｅ・Ｗｅｒｅｃｏｍｍｅｎｄ

ＳＷＬａｔａｓｌｏｗＳＷｒａｔｅｂｅｃauseprovidesbetterstone

comminutionwithlesspain．
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shockwavelithotripsy（SWL）hasdrasticallychanged

thetreatmentstrategyforurinarystones、ＴｏｄａｙＳＷＬ

ｉｓｗｉｄｅｌｙａｐｐｌｉｅｄｔｏｍｏｓｔｐatientswithurinarystone

becauseofitshighereffectiveness,greaterconvenience，

lowercomplicationrateandreducedinvasivenesscom‐

paredtothoseofthetransurethralorpercutaneous

approach・Sinceitsintroduction，SWLhasundergone
numeroustechnicalrefinementstoimprovethetreat‐

mentresultsandminimizepatientdiscomfort・SWL

treatmentspreviouslyusedshockwaves（ＳＷ）that
weresynchronouslytriggeredbythepatient，selectro‐
cardiogram（ECG）toavoidcardiovascularsideeffects，

especiallycardiacarrhythmias・Therefore，thedeliv‐

ｅｒｙｒａｔｅｏｆＳＷｃｏｕｌｄｎｏｔｅｘｃｅｅｄ６０－８０SWperminute，

However，cardiovasculareventsduringSWLoccurred

farlessfrequentlyexpected.')Currentlithotriptorscan
beusedwithoutsynchronizationtoECGallowingata

higherrate,forexamplesettingsrangingfromlＯＯｔｏｌ２０

ＳＷｐｅｒｍ'nute,lsverycommontoday・Consequently,a

highfrequencyrateofSWcontributedtoshorteningthe

treatmenttiｍｅ，Variousmvitro231andinvivo4)exper,‐
mentalstudiesindicatedthesuperiorityoftreatmentby

asloｗｅｒＳＷｒａｔｅｄｕｅｔｏｉｔｓｂｅｔｔｅｒｓｔｏｎｅｃｏmminution

ability､Wepreviouslyreportedthateffectivefragmenta‐

tionwasmoreoftenaccomplishedbyａｒａｔｅｏｆ６０ＳＷ／

ｍｍｔｈａｎａｔｌ２０ＳＷ/ｍin､5)Similarfindingsonthesupe‐
riorityoftheslowratetreatmenthavebeenshownin

otherclinicalStudies､6-9）

ＴｈｅfirstgenerationoriginalDomierHM31ithotrip‐

torrequiredgeneralorepiduralanesthesiaorsedation

duetoseverepainduringtheSWLprocedure・Although

thedevelopmentofnewgenerationSWLmodelshas

reducedthepaincomparedtopreviousmodels,sedation

oranalgesicshaveoftenbeenadministereｄｂｅｆｏｒｅｏｒ

ｄｕｒｉｎｇＳＷＬｔｏｐｒｏｖｉｄｅａｄｅquatecomfortwhilemaxi‐

mizingtreatmenteffect､Therehavebeenmanystudies

relatedtopainduringSWLtreatment・However，most

oftheseconsideredtheeffectofanestheticmethodsor

analgesicmedicationtoreducepainandthereｈａｓｎｏｔ

ｂｅｅｎａｎｙｒｅｐｏｒｔｔｈａｔａｓｓessedtherelationshipofSW

rateandpainintensityduringSWL・Thus，thisstudy
prospectivelyinvestigａｔｅｄｗｈｅｔｈｅｒａｆａｓｔｏｒｓｌｏｗＳＷ

ｒａｔｅｄｉfferentlyaffectedpainintensityduringSWLtreat‐
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