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Abstract The objective of the study was to compare the
eYcacy 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 Xank 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
diVerence of pain score on visual analog scale was statisti-
cally signiWcant (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 diVerence
between the pain score on verbal rating scale was also
found to be statistically signiWcant (p < 0.05). Our study
showed that DMSO with lignocaine is a better local anes-

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 Wrst-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 eVect of diVerent 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 Wrst
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 Wrst session of litho-
tripsy was kept for 30 min after which patients were given a
proforma to be Wlled 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 Wndings. The stone frag-
mentation was rated on a scale of 0 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.

DiVerence 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 diVerence for stone fragmentation rates.

Results

There was no statistical diVerence 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 § 0.22 cm. In
DMSO group, 64 were men and 16 were women with a

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 diVerence was sta-
tistically signiWcant (p < 0.05).

The mean fragmentation score in the DMSO group
(2.7 § 0.7) was signiWcantly 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 eVects 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 Wrst-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 eYcacy of
local and topical anesthesia with EMLA cream have been
reported [2, 4, 7]. In one of the studies, EMLA group was

Table 1 Demographic and clinical variables

Parameter DMSO group EMLA group

Age (year)

Mean 38.2 § 11 9 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 § 0.32

Stone location (n)

Renal 66 70

Ureter 14 10

Shock waves (n) 3,449 § 211 3,156 § 323

Mean shock energy (kv) 3.4 § 0.38 2.95 § 0.43

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 3.0 § 1.1 4.4 § 1.8

Verbal rating score 2.3 § 0.7 3.0 § 1.1

Satisfaction (%) 100 95
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reported to need less fentanyl (23%) and have less pain
compared to placebo, but the diVerence was not statistically
signiWcant [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
eVect. In another study done with Wrst-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 Wbers 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 eVect was totally reversed when nerve was
washed with a buVer for 1 h [11]. Shealy [12] studied the
peripheral small Wber after discharge in cats. Concentra-
tions of 5–10% DMSO eliminated the activity in C Wbers
within 1 min. The eVect 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 signiWcantly 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 signiWcantly 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 eVective 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.
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