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Purpose: To compare the efficacy and side effects of transder-
mal diclofenac patch with eutectic mixture of local anesthetic 
(EMLA) cream in attenuating venous cannulation pain.

Methods: Adult ASA I or II patients undergoing elective surgery 
were randomly divided into three groups of 150 each. Group 1 
(Control) patients received a placebo patch; Group 2 (EMLA) 
patients received EMLA cream; Group 3 (Diclofenac) patients 
received a transdermal diclofenac patch. The patches were 
applied at the proposed venous cannulation site 60 min prior 
to cannulation and pain resulting from an 18G cannula was 
assessed on an ten-point visual analogue scale (VAS). The can-
nulation site was observed for blanching, erythema, induration 
and edema for up to 24 hr. 

Results: The incidence of venous cannulation pain was 100% 
in the control group, as compared to 37% and 48% of patients 
who experienced pain in the EMLA (P = 0.001) and diclofenac 
(P = 0.001) groups, respectively. The severity of venous can-
nulation pain [median (VAS) with interquartile ranges] was also 
higher in the control group: 6 (3) as compared to VAS sores of 
0 (1) and 0 (2) in the EMLA (P = 0.001) and diclofenac (P = 
0.001) groups. Blanching occurred with greater frequency in 
the EMLA group compared with the diclofenac (P = 0.001 at six 
hours) and placebo groups (P = 0.001 at six hours). Erythema, 
induration and edema were reduced in the diclofenac group 
compared with the EMLA (P = 0.001 for all comparisons) and 
placebo groups (P = 0.04 for edema at six hours and P = 0.001 
for other comparisons).

Conclusion: Transdermal diclofenac patch and EMLA are 
equally effective in reducing venous cannulation pain, but signs 
of erythema, induration and edema are less frequently observed 
with the transdermal diclofenac patch. 
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Objectif : Comparer l’efficacité et les effets secondaires du 
diclofenac transdermique au mélange eutectique d’anesthésiants 
locaux en crème (EMLA®) pour atténuer les douleurs associées au 
cathétérisme veineux.

Méthode : Des patients adultes ASA I et II devant subir une 
chirurgie élective ont été randomisés en trois groupes de 150. Un 
timbre placebo a été donné au groupe 1 (témoin) ; le groupe 2 
(EMLA®) a reçu la crème EMLA® ; le groupe 3 a reçu un timbre 
de diclofenac transdermique. Les timbres ont été appliqués au site 
prévu de canulation veineuse 60 min avant le cathétérisme, et la 
douleur provoquée par une canule de 18G a été évaluée sur une 
échelle visuelle analogue de onze points (EVA). L’apparition de 
blanchiment, d’érythème, d’induration ou d’œdème de la peau au 
site de canulation a été surveillée jusqu’à 24 h.

Résultats : L’incidence de douleur associée à la canulation vei- 
neuse fut de 100 % dans le groupe témoin, comparée à 37 % et  
48 % dans les groupes EMLA® (P = 0,001) et diclofenac (P = 
0,001) respectivement. La sévérité de la douleur associée à la 
canulation veineuse [(EVA) médian avec variations de quartile] fut 
également plus élevée dans le groupe témoin : 6 (3) sur l’échelle 
EVA comparé à 0 (1) et 0 (2) dans les groupes EMLA® (P = 0,001) 
et diclofenac (P = 0,001). L’apparition de blanchiment cutané fut 
plus fréquente dans le groupe EMLA® comparé aux groupes diclof-
enac (P = 0,001 à six heures) et placebo (P = 0,001 à six heures). 
Les érythèmes, indurations et oedèmes furent diminués dans le 
groupe diclofenac comparé aux groupes EMLA® (P = 0,001 pour 
toutes les comparaisons) et placebo (P = 0,04 pour l’œdème à six 
heures et P = 0,001 pour les autres comparaisons).

Conclusion : Le diclofenac transdermique et la crème EMLA® 
sont tous deux efficaces pour réduire la douleur associée à la ponc-
tion veineuse, mais les signes d’érythème, d’induration et d’œdème 
cutané sont moins fréquents avec le diclofenac transdermique.
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FEAR of pain and anxiety associated with 
venous cannulation may contribute to overall 
stress experienced by patients in the peri-
operative setting. In addition, the reported 

incidence of iv device-related thrombophlebitis in a 
large series of over 10,000 surgical patients has been 
reported to be 10.3%, with a lower incidence of bac-
teremia for peripheral, compared to central venous 
devices.1 Thrombophlebitis contributes to postopera-
tive patient discomfort, and is clinically recognized by 
the presence of erythema, induration, and edema.2

A number of strategies to minimize the pain of 
venous cannulation for surgical patients are available, 
including local skin infiltration, topical application of 
eutectic mixture of local anesthetics (EMLA) or non-
steroidal anti-inflammatory drugs (NSAIDs), ethyl 
chloride spray, inhalation of nitrous oxide, ibuprofen 
and others.2–10 Each technique has advantages as well 
as limitations, but none has been shown to be effective 
in reducing both venous cannulation pain and periph-
eral venous thrombophlebitis (PVT). Interestingly, 
EMLA cream, one of the popular methods for 
decreasing venepuncture pain, is associated with skin 
blanching.11,12 Recently, a transdermal diclofenac 
patch (TDP) has been reported to be effective in 
attenuating venous cannulation pain.13 We therefore 
undertook a randomized controlled trial to compare 
TDP vs EMLA cream with respect to the incidence 
of venous cannulation pain, and PVT associated with 
peripheral venous cannulation.

Methods
The study protocol for this placebo-controlled, dou-
ble-blind, randomized controlled trial was approved 
by the Research Ethics Board of the Sanjay Gandhi 
Post Graduate Institute of Medical Sciences. Written 
informed consent was obtained from each patient. We 
enrolled 450 adult patients (18–60 yr), of either sex 
and ASA physical status I or II, who were scheduled 
for elective endo-urological procedures, including 
ureteroscopy, direct visual internal urethrotomy and 
bladder cystoscopy. Patients were recruited over the 
period from January 2005 to June 2006. Excluded 
were patients with known sensitivity to local anesthet-
ics, allergy to NSAIDs, and those with skin lesions at 
the site of application, skin infection, history of anal-
gesic intake within the previous 24 hr, and inability to 
communicate. 

Patients were randomly allocated according to 
a computer generated table of random numbers, 
into three groups of 150 each. Patients in Group 1 
(Control) received a placebo patch, Group 2 patients 
(EMLA) received a thick layer of EMLA cream (Neon 

Laboratories, Mumbai, India) 2 g per 10 cm2 and 
thereafter covered by placebo patch; whereas Group 3 
(Diclofenac) patients received a DTP (NuPatch 100, 
Zydus Cadila, Ahemdabad, India) containing diclofe-
nac diethylamine BP 100 mg, with an absorption area 
of 50 cm2. The placebo patches were similar to the 
diclofenac patches in appearance and were supplied 
by Zydus Cadila, Ahemdabad, India. All patches were 
applied at the proposed venous cannulation site on 
the dorsum of patient’s non-dominant hand, one hour 
prior to venous cannulation. Patients were blinded to 
the type of patch received. Patches were applied and 
removed by a blinded preoperative staff nurse who 
was not otherwise involved in this study. 

Intravenous cannulation was thereafter performed 
by an anesthesia consultant (D.G.) who was unaware 
of group allocation. Venous cannulation was performed 
using an 18G cannula (Angiocath SP TM Becton 
Dickinson India Ltd). An anesthesia registrar (S.G.) 
who was also blinded to group allocation, recorded 
the pain scores as rated by patients on a visual analogue 
scale (VAS) 0–10 cm (0 = no pain, 10 = worst possible 
pain). The site of venous cannulation was observed for 
the presence of blanching, erythema, induration and 
edema at the time of cannulation and thereafter, up 
to a period of 24 hr postoperatively. Patients whose 
veins could not be cannulated successfully on the first 
attempt were considered as initial cannulation failures 
and were not queried regarding the occurrence of pain 
and VAS scores; these patients were also not observed 
for the occurrence of blanching, erythema, induration 
and edema in the postoperative period.

Assuming that there would be a 30% reduction in 
the incidence of venous cannulation pain following 
therapy, 29 patients per group would be required for 
a significance level α = 0.05, and β = 0.95. However, 
133 patients per group were required to demonstrate 
a reduction in the incidence of PVT from 57% to 40%, 
with α = 0.05 and β = 0.80. We therefore enrolled 150 
patients per group to account for potential drop-outs 
or protocol violations. The Chi-square statistic was 
used to compare pain data, number of initial cannula-
tion failures in the three groups, and for comparison 
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TABLE I  Patient demographics 

Groups Control  EMLA Diclofenac

n 150 150 150
Age (yr) 42.9 ± 10.7 42.7 ± 14.3 42.9 ± 10.2
Weight (kg)  55.8 ± 9.3 56.6 ± 10.2 54.9 ± 10.1
Sex (M/ F) 109/41 120/30 115/35
Data are presented as either mean values + SD or by absolute 
numbers. EMLA = eutectic mixture of local anesthetics.
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of the frequency of skin reactions between the three 
groups. The VAS pain scores were compared using the 
Mann Whitney U test. The package SPSS 9.0 (SPSS 
Inc, Chicago, IL, USA) was used for statistical analy-
sis. P < 0.05 was considered significant.

Results
Of 585 patients who were screened, 450 consented 
and were recruited for the study, and subsequently 
randomized. Thirty-five patients (ten, 16 and nine 
in the control, EMLA and diclofenac groups respec-
tively) could not be cannulated in the first attempt, 
and were not considered for statistical analysis with 
respect to occurrence of pain and assessment of sever-
ity of pain, blanching and signs of PVT. These patients 
were, however, included in the demographic analysis. 

No significant differences were observed amongst the 
patients who were initial cannulation failures. Groups 
were similar with respect to demographic characteris-
tics (Table I).

All patients in the control group experienced pain 
in response to venous cannulation (140/140) com-
pared to 37% (49/134) and 48% (67/141) of patients 
in the EMLA (P = 0.001 vs placebo) and TDP (P 
= 0.001 vs placebo) groups. The severity of venous 
cannulation pain as assessed by median VAS scores 
(interquartile range) in the control group was 6 (3) as 
compared to 0 (1) and 0 (2) in the EMLA (P = 0.001) 
and diclofenac (P = 0.001) groups. The incidence and 
severity of venous cannulation pain was similar in the 
EMLA and diclofenac groups (P = 0.053, Figure).

Skin blanching was observed in 73% of patients in 
the EMLA group at the time of venous cannulation 
(0 hr), which resolved over 24 hr, as compared to 
no patients with blanching in either the diclofenac 
or placebo groups (Table II). Erythema and edema 
at the venous cannulation site was more frequent in 
the EMLA group at six hours when compared with 
the control group (Table II; P = 0.001 and 0.01 for 
erythema and edema respectively). In the diclofenac 
group, the incidence of induration and edema at the 
cannulation site was reduced at six, 12 and 24 hr 
following venous cannulation when compared with 
EMLA (P = 0.001 for all comparisons) and placebo 
groups (P = 0.04 for edema at six hours and P = 0.001 
for other comparisons) (Table II); the incidence of 
erythema was reduced in the diclofenac group at 12 
and 24 hr following venous cannulation compared 
with other two groups (Table II; P = 0.001 for all 
comparisons).

The numbers needed-to-treat (NNT) for a reduc-
tion of pain in the EMLA and diclofenac groups were 
2; whereas, for thrombophlebitis the NNT were 13 
and 3 in the EMLA and diclofenac groups, respec-
tively.
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TABLE II  Skin reactions at the site of venous cannulation 

 Blanching   Erythema   Induration   Edema

Time (hr)  0 6 12 24 0 6 12 24 0 6 12 24 0 6 12 24
Control
(n = 140) 0 0 0 0 0 14 28 25 0 75 65 53 0 46 48 39
EMLA
(n = 134) 98* 19* 6* 0 0 54* 36 30 0 82 60 45 0 66* 52 46
Diclofenac
(n = 141) 0# 0# 0# 0 0 10# 3†# 2†# 0 15†# 12†# 8†# 0 25†# 21†# 16†#

*P < 0.05 during intergroup comparison of control vs EMLA group. †P < 0.05 during intergroup comparison of control vs diclofenac 
group. #P < 0.05 during intergroup comparison of EMLA with diclofenac groups. EMLA = eutectic mixture of local anesthetics.

FIGURE  Venous cannulation pain as assessed by a visual 
analogue scale (VAS). Data are presented as medians with 
interquartile ranges. *P < 0.05, inter-group comparison of 
control vs EMLA groups. #P < 0.05, inter-group compari-
son of control vs the diclofenac group. EMLA = eutectic 
mixture of local anesthetics.
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Discussion
We observed that TDP and topical application of 
EMLA cream are equally effective in reducing both 
the incidence and severity of venous cannulation pain. 
However, a higher incidence of skin blanching associ-
ated with EMLA cream and a reduced incidence of 
PVT with the TDP patch suggest advantages with the 
TDP. 

Application of EMLA cream (eutectic mixture 
of 2.5% lidocaine with 2.5% prilocaine) is an effec-
tive method for prevention of venous cannulation 
pain, but is associated with skin blanching at the 
site of application as a result of localized vasocon-
striction.11,12 In the present study we observed that 
more patients (16/150) could not be cannulated on 
the first attempt in the EMLA group, as compared 
to 10/150 and 9/150 patients in the control and 
diclofenac groups respectively. While vasoconstriction 
caused by EMLA cream could have been a contribut-
ing factor, the numerical differences in failure rates did 
not achieve statistical significance. 

Other side effects associated with EMLA cream 
include methemoglobinemia, erythema, urticaria, 
allergic contact dermatitis, irritant contact dermatitis, 
hyper-pigmentation and purpura.11,12 The cutaneous 
manifestations observed in the EMLA group in the 
current study had resolved within six hours of appli-
cation. The initial higher incidence of erythema and 
induration with EMLA cream may possibly be due to 
the fact that EMLA is known to cause an initial local-
ized vasoconstriction leading to blanching followed 
by vasodilatation, resulting in erythema and indura-
tion.11,12 This erythema and induration subside as the 
vasodilatation resolves. 

Non-steroidal anti-inflammatory drugs are known 
to be effective analgesics. Topically-applied NSAIDs 
are effective in decreasing both acute and chronic 
pain;14 they inhibit prostaglandin synthesis at the site 
of application, and decrease the inflammatory response 
to cannulation.12 Topical NSAIDs offer the advantage 
of enhanced local drug delivery to the affected tis-
sues with a lower incidence of adverse systemic effects 
as a result of decreased plasma concentrations.15 In 
addition, topical NSAIDs have been associated with 
a lower incidence of gastrointestinal adverse effects 
compared with oral administration of these medica-
tions.16 Topical application of NSAID gel at the can-
nulation site reduces the incidence of PVT following 
iv cannulation; this reduction in thrombophlebitis 
has been attributed to the anti-inflammatory nature 
of the NSAID gel.2 Dutta et al. reported that topi-
cal application of piroxicam gel before iv cannulation 
reduces inflammatory changes at the cannulation site, 

although it is ineffective in reducing venepuncture 
pain.12 The TDP has been shown to be effective in 
attenuating venous cannulation pain, 13 with the most 
frequently observed adverse effects being pruritus 
and a mild rash, occurring with similar frequency to 
placebo group.15  In the present study, no episodes of 
pruritus, rash or asthma were observed.

The frequencies of erythema, induration and edema 
in the diclofenac group were lower compared to the 
other two groups. The TDP also reduced the incidence 
and severity of venous cannulation pain, which was 
comparable to EMLA. Agarwal et al. reported a medi-
an VAS score of 3 (2.0–4.0) in response to a TDP, as 
compared to 0 (2) in the present study.13 The observed 
discrepancy could reflect, in part, a six-fold variance in 
the sample size of the two studies. However, the dif-
ferences in VAS scores of the two studies is of modest 
clinical importance, as VAS scores in both groups fell 
within the mild pain category (scores of 0–3). 

This study has several limitations, including the 
fact that fluid composition and volumes of infusion 
through the iv line were not standardized. Further, 
the duration of cannulation and a specific anesthetic 
protocol were not established. However, the overall 
influence of these variables on the primary and sec-
ondary outcomes of interest were likely to have been 
very modest.

In conclusion, the TDP patch and EMLA cream 
are equally effective in reducing the incidence and 
severity of venous cannulation pain. However, a high-
er incidence of skin blanching associated with EMLA 
cream and a lower incidence of signs of PVT following 
the TDP favour consideration of the TDP. We suggest 
that a TDP applied at the proposed cannulation site 
one hour prior to venous cannulation is an effective 
and safe method for attenuating venous cannulation 
pain with minimal local skin reaction. 
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