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Abstract The objective of the study was to compare the
efficacy of dimethyl sulfoxide (DMSO) mixed with ligno-
caine and eutectic mixture of local anesthetics (EMLA)
cream as topically applied surface anesthetics in relieving
pain during shock wave lithotripsy (SWL) in a prospective
randomized study. Of the 160 patients, 80 patients received
DMSO with lignocaine and 80 patients received EMLA
cream, applied to the skin of the flank at the area of entry of
shock waves. SWL was done with Seimens lithostar multi-
line lithotripter. The pain during the procedure was
assessed using visual analog and verbal rating scores. The
mean visual analog scale scores for the two groups were
3.03 for DMSO group and 4.43 for EMLA group. The
difference of pain score on visual analog scale was statisti-
cally significant (p <0.05). Similarly, the pain scores as
rated on the verbal rating scale were also evaluated; the
mean score on verbal rating scale were 2.34 for DMSO
group and 3.00 for the EMLA group. The difference
between the pain score on verbal rating scale was also
found to be statistically significant (p < 0.05). Our study
showed that DMSO with lignocaine is a better local anes-
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thetic agent for SWL than EMLA cream. The stone frag-
mentation and clearance rates are also better in the DMSO

group.
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Introduction

Shockwave lithotripsy (SWL), since its approval by US
food and drug administration (FDA) and introduction in
clinical use in 1984, has been become a routine modality of
treatment for urinary stones. The first-generation lithotrip-
ters caused pain and discomfort during the procedure, due
to the shock wave entry at the cutaneous level. Hence, the
procedure required general or epidural anesthesia. With the
advent of second- and third-generation lithotripters the
need for anesthesia has reduced, nevertheless the need for
adequate analgesia still persists even with the second- and
third-generation lithotripters. Several studies have been
conducted to investigate the effect of different local anes-
thetic agents on therapy dependent pain with varying
results [1-6].

Materials and methods

After institutional ethics committee approval and written
informed consent, 160 patients scheduled to undergo elec-
tive SWL of kidney or upper ureteric stones were enrolled
in this prospective randomized, controlled clinical trial. The
patients enrolled for this study were randomly allotted to
two groups, consisting 80 patients each. Patients in first
group received 10 g of 50% dimethyl sulfoxide (DMSO)
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with lignocaine equal to that in lignocaine gel (prepared by
our pharmacology section) 10 min prior to the beginning of
ESWL session (DMSO group). Patients in the second group
received 10 g of EMLA cream about 10 min prior to the
starting treatment (EMLA group).The cream was applied in
an area of around 200 cm [2] marked by the urologist. All the
patients underwent SWL with the highest energy level which
they could tolerate and the highest number of shocks which
they could tolerate. Any additional pain was treated with
intramuscular injection of diclofenac and intravenous injec-
tion of benzodiazepines as required. The first session of litho-
tripsy was kept for 30 min after which patients were given a
proforma to be filled by them which indicated the pain scores
in both visual analog scores and verbal rating scores. At the
end, the stone fragmentation rates were determined by com-
paring pre- and post-SWL X-ray findings. The stone frag-
mentation was rated on a scale of O to +4.

SWL was done with Seimens lithostar multiline litho-
tripter giving a maximum energy level of 4 joules with the
shock rate of 2 shocks per second. The maximum of 4,000
shocks were given in a single sitting.

Difference in pain score, number of shock waves, energy
level used, and duration of treatment was evaluated using the
Mann-Whitney U test. Chi- square test was also be used for
statistical analysis of difference for stone fragmentation rates.

Results

There was no statistical difference between the two groups
regarding age, sex, stone burden or stone location
(Table 1). Of the 80 patients in DMSO group, 58 were men
and 22 were women with a mean age of 38.2 + 11.9 years.
In this group, 66 patients had renal stone and 14 had
ureteric stone with a mean size of 0.95 +0.22cm. In
DMSO group, 64 were men and 16 were women with a

Table 1 Demographic and clinical variables

Parameter DMSO group EMLA group
Age (year)
Mean 382+ 119 38.6 £ 13.8
Range 13-70 15-70
Sex (n)
Male 58 64
Female 22 16
Mean stone burden (cm) 0.95 +0.22 0.90 4+ 0.32
Stone location (n)
Renal 66 70
Ureter 14 10
Shock waves (n) 3,449 £ 211 3,156 £ 323
Mean shock energy (kv) 34+£0.38 2954043
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Table 2 Comparing fragmentation, pain and satisfaction between
both the groups

Variable DMSO group EMLA group
Fragmentation score 2.7+£0.7 1.7£0.7
Visual analog scale 30+ 1.1 44+18
Verbal rating score 23+0.7 3.0£1.1
Satisfaction (%) 100 95

mean age of 38.6 & 13.8 years. In this group, 70 patients
had renal stone and 10 had ureteric stone with a mean size
of 0.90 £ 0.32 cm.

The average number of applied shock waves was
3,449 £ 211 in DMSO group and 3,156 £ 323 in EMLA
group (p < 0.05). The mean energy level used in the DMSO
group (3.4 £0.38 kv) was more than that used in the
EMLA group (2.95 + 0.43 kv) and the difference was sta-
tistically significant (p < 0.05).

The mean fragmentation score in the DMSO group
(2.7 £ 0.7) was significantly higher compared to that in the
EMLA group (1.7 £ 0.7; p < 0.05). The mean visual analog
scale scores for the two groups were 3.0 = 1.1 for DMSO
group and 4.4 £ 1.8 for EMLA group (p < 0.05). The mean
scores on verbal rating scale were 2.3 0.7 for DMSO
group and 3.0+ 1.1 for the EMLA group (p<0.05;
Table 2).

Discussion

With the trend towards minimal invasive therapy for kidney
stones, SWL stands out as a very important tool in the
armamentarium of the urologist for treating renal and ure-
teric stones. One of the most important side effects related
to SWL is the shock wave related pain that occurs during
the procedure due to the entry of shock waves at the level of
skin. With the first-generation lithotripters, the procedure
was done under general anesthesia or epidural analgesia
which required hospital admission. With improvement in
technology related to shock wave and introduction of sec-
ond- and third-generation lithotripters, it was possible to
perform SWL on an out-patient basis without the need for
general or spinal anesthesia. Nevertheless, SWL without
anesthesia demands proper pain management of shock
wave related pain to ensure patient relaxation, co-operation,
and satisfaction since patient relaxation and co-operation is
required for proper stone localization for adequate stone
fragmentation during the procedure.

Various sedative and analgesic medications have been
used for SWL. Variable results related to the efficacy of
local and topical anesthesia with EMLA cream have been
reported [2, 4, 7]. In one of the studies, EMLA group was
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reported to need less fentanyl (23%) and have less pain
compared to placebo, but the difference was not statistically
significant [8]. In another study done by Monk et al. [9],
which compared the EMLA cream with intravenous fenta-
nyl during SWL, EMLA cream reported to have cutaneous
analgesia, but failed to demonstrate any opoid sparing
effect. In another study done with first-generation lithotrip-
ters, McDonald and Berry [7] found EMLA cream to be
comparable to placebo.

Dimethyl sulfoxide, a polar solvent, used frequently as
an industrial solvent, was shown to have a local anesthetic
and analgesic action [10]. There has been extensive
research on its pharmacological actions. On local applica-
tion, DMSO is rapidly absorbed from the skin. Experiments
in animal model have shown that radioactivity appears in
blood 5 min after cutaneous application of DMSO. In our
study, we have applied DMSO 10 min prior to the proce-
dure, while EMLA cream was applied 60 min prior to the
procedure. DMSO has shown to prolong conduction veloc-
ity in the C fibers conducting pain. Experiments on nerve
conduction have shown that the nerve conduction was
decreased by 40% when sciatic nerve was immersed in 6%
DMSO, and the effect was totally reversed when nerve was
washed with a buffer for 1 h [11]. Shealy [12] studied the
peripheral small fiber after discharge in cats. Concentra-
tions of 5-10% DMSO eliminated the activity in C fibers
within 1 min. The effect was totally reversed after DMSO
was washed away. Haigler [13] demonstrated that the
DMSO produced analgesia by both acting locally and sys-
temically, DMSO had duration of action greater than mor-
phine, 6 versus 2 h, respectively. In our study, DMSO had
shown significantly lower pain scores both on verbal rating
scale and on visual analog scale compared to EMLA cream.

Experiments have also demonstrated that the DMSO has
a diuretic action [7]. In rats, 0.5 mL of 90% of DMSO
applied topically had shown to increase the urine volume
by tenfold. There was an increase in sodium and potassium
excretion also. Probably, this pharmacological action was
also a reason for the significantly higher stone fragmenta-
tion rates seen in the group receiving DMSO with ligno-
caine when compared to the group receiving EMLA cream
in our study.

Conclusion

Our study has shown that DMSO with lignocaine to be a
more effective local anesthetic, analgesic agent compared to

EMLA cream during SWL. Apart from the good analgesic
action, patients receiving DMSO with lignocaine had better
stone fragmentation rates when compared to the patients
receiving EMLA cream. Patients receiving DMSO with
lignocaine could tolerate higher amount of energy and
higher number of shockwaves compared to the patients
receiving EMLA cream. From our experience, we advocate
the use of DMSO with lignocaine for SWL to provide ade-
quate analgesia and local anesthesia, better fragmentation
and probably better stone clearance.

References

1. Aekins B, Fritz KW, Hoene E (1986) Initial experience with local
anesthesia in extra corporeal shock wave lithotripsy. Urologia In-
ternationalis 41:246-247

2. Honnes de Lichtenberg M, Miskowiak J, Mogensen P et al (1992)
Local anaesthesia for extracorporeal shock wave lithotripsy: a
study comparing eutectic mixture of local anesthetics cream and
lidocaine infiltration. Journal of Urology 147:96-97

3. Loening S, Kramolowsky EV, Willoughby B (1987) Use of local
anaesthesia for extracorporeal shock wave lithotripsy. Journal of
Urology 137:626-628

4. Tiselius HG (1993) Cutaneous anaesthesia with lidocaine-prilo-
caine cream: a useful adjunct during shock wave lithotripsy with
analgesic sedation. Journal of Urology 149:8-11

5. London RA, Kudlak T, Riehle RA (1986) Immersion anaesthesia
for extracorporeal shock wave lithotripsy review of two hundred
twenty treatments. Urology 28:86-94

6. Demir E, Kilciler M, Bedir S et al (2007) Comparing two local
anaesthesia techniques for extracorporeal shock wave lithotripsy.
Urology 69:625-628

7. McDonald PF, Berry AM (1992) Topical anaesthesia for extracor-
poreal shock wave lithotripsy. British Journal of Anaesthesia
69:399-400

8. Bierkens AF, Maes RM, Hendrikx JM et al (1991) The use of local
anesthesia in second generation extracorporeal shock wave litho-
tripsy. Eutectic mixture of local anesthetics. Journal of Urology
146:287-289

9. Monk TG, Ding Y, White PF et al (1994) Effects of topical local
anesthetics on pain response and analgesics requirements during
lithotripsy procedures. Anaesth Analg 79:506-511

10. Weissmen G, Sessa G, Bevans V (1967) Effect of DMSO on the
stabilization of lysosome by cortisone and chloroquine in vitro.
Annals of the New York Academy of Sciences 14:326-332

11. Sams WM (1967) The effects of DMSO on nerve conduction. An-
nals of the New York Academy of Sciences 141:242-247

12. Shealy CN (1996) The physiological substrate of pain. Headache
6:101-108

13. Haigler HJ (1983) Comparison of analgesic effects of DMSO
and morphine. Annals of the New York Academy of Sciences
411:19-27

@ Springer



	Dimethyl sulfoxide with lignocaine versus eutectic mixture of local anesthetics: prospective randomized study to compare the efficacy of cutaneous anesthesia in shock wave lithotripsy
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


