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vicariously through parents, siblings or friends, may persist into
adulthood. Symptomatic treatment and lack of trust in dental per-
sonnel only serve to exacerbate and reinforce these fears. Up to 45%
of the adult UK population claim that fear is ‘a major barrier to
dental care’ which prevents them from seeking dental treatment.1

In order to try and help this large group of patients, techniques of
conscious sedation have been developed which aim to reduce their
anxiety and allow them to undergo routine dental care. 

Intravenous sedation using midazolam is the mainstay of modern
sedation practice in the UK and is used extensively for the manage-
ment of phobic dental patients.2 Unfortunately the actual proce-
dure of venous cannulation, which is necessary for the
administration of the sedation agent, can be a significant fear-pro-
voking stimulus for many patients. Fear of pain and especially the
fear of dental and other injections are a common concern amongst
dental phobics. Many of those with high anticipatory anxiety and
expectation of significant pain have been found to over-predict the
degree of pain and anxiety they will suffer.3 If the discrepancy
between anticipated and actual discomfort is reduced then the
patient’s confidence has been shown to increase.3 It is therefore
important that the discomfort associated with intravenous sedation
is minimised in these groups of patients and they are encouraged to
regard this minimised discomfort as typical of the procedure being
undertaken.

There is good evidence that both adults and children benefit in
terms of reduced discomfort and distress if an effective topical anal-
gesic cream is used at the site of venepuncture.4,5 Both the eutectic
mixture of the local anaesthetics 2.5% lidocaine and 2.5% prilo-
caine (EMLA) and the 4% amethocaine gel (Ametop) are effective
at producing a reduction in patient discomfort on venepuncture
and cannulation.6–9 It is recognised that the anticipation of a proce-
dure may cause greater distress than the actual procedure itself.10 To
date there have been no published works to determine whether the
application of an analgesic cream leads to a reduction in patient
anxiety because of an anticipated reduction in discomfort of cannu-
lation, or whether it actually heightens anticipation of cannulation
and thus increases distress. 

It is certainly true that the insertion of an intra-venous cannula
causes discomfort and even pain.11 It is clear that the subjective
characteristics of pain involve not only the physiology of the person,
but also the sum total of past experience and the totality of the pre-
sent situation in which the individual finds them.12 Both emotional
and psychological factors affect the central nervous systems pro-
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Objectives To compare the effect of topical skin anaesthetic
agents on the discomfort and anxiety associated with venous
cannulation.
Design Randomised, double-blind, placebo-controlled, within
subject, volunteer trial. 
Methods 20 healthy volunteers underwent venous cannulation on
three separate occasions having received topical skin application of
either 4% amethocaine gel (Ametop), 5% eutectic mixture of
lidocaine and prilocaine (EMLA) or E45 cream (placebo). Visual
analogue and verbal rating scales were used to assess pain and
anxiety associated with the venous cannulation, and anticipated
anxiety for future cannulation, under each drug condition. 
Results Subjects were aged 22-53 years (mean 32.8 years). The
mean visual analogue scores (VAS) for discomfort were found to
be significantly lower (p<0.001) with Ametop (VAS = 18mm) and
EMLA (VAS = 29mm) compared with the control (VAS = 38mm).
There was a positive correlation (R2 = 72%, p<0.001) between
discomfort and the predicted anxiety if cannulation was to be
repeated with the same cream. With the placebo a positive
correlation (R2 = 19.8%, p = 0.05) was found between the level of
anxiety before cannulation and the level of discomfort recorded.
Conclusions Ametop and EMLA topical anaesthetic agents
produce effective skin analgesia for venous cannulation. The use
of topical analgesia can reduce perceived anxiety about future
cannulation procedures. This has application in the management
of anxious patients undergoing intravenous sedation, suggesting
that topical analgesia prior to venous cannulation may
significantly aid anxiolysis.

Anxiety associated with dental treatment is well recognised and
has a negative impact on patients’ willingness to attend for

dental care. Dental fear is a widespread problem and presents a uni-
versal barrier to oral health care. Fears, which are acquired in child-
hood through direct experiences of painful treatment or
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cessing of any pain signals. Arntz, Dresen and Merkelbach13 noted
that there was a widely held view that anxiety increased pain percep-
tion. Their study refuted this and demonstrated that the focus of a
person’s attention was more important in modifying pain percep-
tion. To date, no study has looked at the anxiety associated with
intravenous cannulation and its effect on pain perception. Very few
studies on the pain associated with venepuncture or cannulation
take any account of the level of patients’ anxiety or psychological
state.

The aims of the present study were to compare the topical anal-
gesic preparations EMLA and Ametop with a non-active control
cream (E45) in terms of their ability to reduce the discomfort and
anticipated and actual anxiety associated with cannulation. 

Method
Study Design
The present study was designed as a double blind, randomised,
placebo-controlled, within subject, trial. Twenty healthy (ASA 1)
volunteers were recruited from members of the professional dental
and nursing staff at the Leeds Dental Institute, Yorkshire, England.
Since no previous studies have looked at the effects of topical skin
analgesia in relation to anxiety and its effects on perceived discom-
fort, it was difficult to calculate study numbers. Based on the results
of previous studies on the use of topical anaesthetic creams to
reduce the discomfort associated with venous cannulation and
using a nomogram for power calculations,14 it was estimated that
with a sample size of 20 there was an 85% chance of detecting a dif-
ference between experimental and control groups with a probability
value of 0.05.

Subjects recruited had no history of allergic reactions to local or
topical anaesthetics or any dermatological conditions. Subjects who
had a history of difficulty with venepuncture or who were assessed
as likely to be difficult to cannulate were excluded. Subjects, who
were pregnant, thought they might be pregnant or planning to
become pregnant were also excluded as were those who were breast-
feeding. The ethics committee of the Leeds Teaching Hospitals NHS
Trust approved the study protocol prior to recruitment of the vol-
unteers. All volunteers gave their informed consent and were aware
that one of the creams being used was a non-active control.

Clinical Procedure
Each subject was seen on three separate occasions, one week apart
and a test cream applied to the dorsum of their non-dominant hand
at the site chosen for venepuncture. This site was recorded and used
again on the subsequent two visits. Only one attempt was made at
venepuncture on each occasion using a 22-gauge, 25mm long,
intra-venous cannula (Venflon2, BOC Ohmeda AB, Helsingborg,
Sweden). No drugs or solutions were injected and the cannula was
removed immediately after insertion. The same clinician performed
all venepuncture procedures.

The test creams used on each subject were 2 g of the eutectic mix-
ture of 2.5% lidocaine and 2.5% prilocaine (EMLA cream 5%, Astra
Pharmaceuticals Ltd, Kings Langley, Hertfordshire, England), 1 g of
4% amethocaine gel (Ametop gel 4%, Smith and Nephew Health-
care Ltd, Goulton Street, Hull, England). Two grammes of the emol-
lient cream E45 (Crookes Healthcare Ltd., Nottingham, England)
were used as a non-active control. The Ametop was stored at 4°C as
per the manufacturers instructions, but was allowed to return to
room temperature prior to it being used.

The order in which the three creams were applied was selected
randomly. There were six possible orders in which the creams could
be used and each one was allocated a number from 1–6. A series of
twenty random numbers from 1–6 were generated by Excel 97
(Microsoft Corporation). These random numbers were then used
to allocate the order of cream application for each of the twenty sub-
jects. 

A person, other than the clinician performing cannulation, car-
ried out all application and removal of the cream. The clinician car-
rying out cannulation was therefore blind to the cream being used.
The occlusive dressing supplied by the manufacturers was placed
over the cream to hold it in place for 45 minutes (OpSite for the
Ametop and Tegaderm for the EMLA and E45). This was covered
with a gauze pad so that the subjects were unaware of the nature of
the cream being applied. In order to keep the subjects blind it was
felt to be important to apply the creams for the same length of time.
The application time of 45-minutes was chosen, as this seemed to be
the minimum time that could be expected to give reliable analgesia
with EMLA. The manufacturers recommend that Ametop be not
applied for more than 1 hour and to give a margin for error 45-min-
utes seemed appropriate. Once the cream was removed, any local
skin reactions such as erythema, itching or swelling were recorded.

45 minutes after application the occlusive dressing and cream
were removed and a 22-gauge cannula was inserted through the
skin and into a vein. The cannula was advanced fully and the needle
withdrawn to ensure the cannula was correctly sited in the vein. The
cannula was then removed and a cotton wool roll placed over the
venepuncture site. 

Pain Measurement 
Subjects were asked to rate the pain/discomfort they felt during can-
nulation on a standard 100 mm visual analogue scale (VAS) from 0
= comfortable to 100 = very painful. They also used a verbal rating
with 5 categories namely, comfortable, mild discomfort, moderate
discomfort, painful and very painful. This was completed immedi-
ately after removal of the cannula. 

Anxiety Measurement 
Prior to application of the cream, subjects were asked to estimate
how anxious they would feel if cannulation was about to be per-
formed without any cream. 45 minutes after application of the
cream they were asked to indicate how anxious they were feeling just
prior to cannulation. Finally, after cannulation, they were asked to
estimate how anxious they thought they would be prior to a similar
cannulation procedure in the future using the same cream. 

Anxiety was recorded by the subjects using a 100 mm visual ana-
logue scale ranging from 0 = relaxed to 100 = very anxious. There
were no other markings on the line used. The markings on the
visual analogue scales were measured to the nearest mm. A verbal
rating was also used with 5 categories namely; relaxed, mildly
apprehensive, moderately apprehensive, anxious and very anxious.

Each subject also completed a standard hospital anxiety and
depression questionnaire at the commencement of the study to
obtain baseline information on the individual’s general anxiety sta-
tus (Zigmond and Snaith, 1983). 

Physiological Measurement
Pulse rate, respiratory rate and arterial blood pressure were
recorded prior to cream application, just before cannulation and 15
minutes after cannulation. A Biox 3740-pulse oximeter (BOC
Health Care, Louisville, Colorado, USA) was used with a transillu-
minating finger probe to measure the pulse rate. Arterial blood
pressure was measured on the left arm at heart level using a
DinamapTM vital signs monitor 1846SX (Critikon Inc. Tampa,
Florida, USA). The mean arterial blood pressure was calculated
from the diastolic pressure plus one third of the pulse pressure. The
respiratory rate was measured by observing chest movements over a
1-minute period.

Statistical Analyses
Repeated measures analysis of variance was carried out to analyse
differences between pulse rate, mean arterial blood pressure, res-
piration rate, anxiety and discomfort. Multivariate analysis
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allowed comparisons between the creams used, time of measure-
ment and appointment number. Individual subjects’ visual ana-
logue scores were matched with their verbal ratings responses.
This allowed analysis of the relationship between the two scoring
systems and meaningful comparisons with other studies. Differ-
ences between visual analogue scores, grouped by their corre-
sponding verbal ratings, were analysed using an analysis of
variance and pair-wise comparisons made using Tukey’s method.
Linear regression analysis was carried out to look at the correla-
tion between the anxiety scores prior to cannulation vs. amount
of discomfort felt during cannulation and the amount of discom-
fort felt during cannulation vs. the level of anxiety predicted if the
same cream was used in the future. A p-value of <0.05 was con-
sidered to indicate statistical significance. Statistical packages
used were SPSS for Windows (SPSS, Chicago) and Minitab
(Minitab Inc. State College, PA). 

Results
Study Population
Twenty fit and healthy volunteers aged from 22–53 years, mean 32.8
years (SD 8.2 years) were included in the study. There were 65%
females (n = 13) and 35% males (n = 7). The majority of the subjects
had white skin (95%, n = 19), with one person from India having
brown skin. The baseline Hospital Anxiety and Depression (HAD)
median anxiety score was 6.5 (inter-quartile range 5–7) and median
depression score was 1.0 (inter-quartile range 0–1.25). 

Physiological Data
The mean values for pulse rate per minute, respiratory rate per
minute and mean arterial blood pressure (BP in mmHg) are dis-
played in Table 1. The mean pulse rate showed a very small decrease
after cannulation with all three creams. This did not reach a level of
statistical significance (p=0.08 for comparisons with time, p=0.63
for comparisons between different creams). The pulse rate was not
found to significantly differ over the three visits (p=0.16). There was
a slightly higher mean respiratory rate with E45 prior to cannula-
tion, compared with EMLA and Ametop, but was not significant
(p=0.28). The respiratory rate showed no significant differences at
any other time point or between visits (p=0.74) or creams (p =

0.63). The mean arterial blood pressure showed a small reduction
from just before drug application to just before cannulation with
EMLA and Ametop. With E45 there was a small rise in mean arterial
blood pressure from drug application to just prior to cannulation.
None of these differences were found to be statistically significant
nor were there significant differences between the mean arterial
blood pressure at any time point (p=0.10) or between visits
(p=0.21) or creams (p=0.80).

Pain Scores
The mean VAS pain scores calculated for each cream are represented
in Figure 1. The data equates to 24% less discomfort with EMLA
and 53% less discomfort with Ametop compared with the non-
active control cream. These differences were found to be highly sig-
nificant (p < 0.001). The mean scores for each visit were first visit
30mm (SD 24mm), second visit 30mm (SD 22mm) and third visit
25mm (SD 19mm). These were not significantly different (p =
0.58). The mean verbal pain ratings are shown in Table 2. Differ-
ences in verbal pain ratings between the creams were found to be
highly significant (p < 0.001). There were no significant differences
between the first, second or third visits (p = 0.63).

In order to determine the relationship between the VAS and ver-
bal ratings of pain, individual subjects’ visual analogue scores were
matched with their individual verbal rating responses. Individual
subjects VAS scores were then pooled for each category on the verbal
rating scale and the mean value and standard deviations calculated.
The combined data is represented in Figure 2. One-way analysis of
variance was performed and showed a highly significant difference
between groups (p<0.001). Tukey’s pairwise comparisons were car-
ried out with the family error rate held at 0.05. This gave 95% confi-
dence intervals that showed a significant difference between the VAS
scores for all the verbal categories except between ‘moderate dis-
comfort’ and ‘painful’.

Anxiety Scores
The mean VAS anxiety scores calculated for each cream for the vari-
ous times are represented in Figure 3. With E45 there was a small
rise in anxiety from cream application to just before cannulation.
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Table1  Physiological data

Start Before cannulation After cannulation
Mean E45 EMLA Ametop E45 EMLA Ametop E45 EMLA Ametop

Pulse rate 70 71 69 69 73 71 68 70 70
Resp. rate 14 14 14 15 14 14 14 14 14
Mean BP 86 87 86 87 84 85 85 85 84

Table 2  Verbal pain scores

Comfortable Mild Moderate Painful Very painful
discomfort discomfort

E45 10% 25% 30% 35% 0%
EMLA 20% 50% 15% 15% 0%
Ametop 40% 45% 10% 5% 0%
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Fig. 1  Mean visual analogue
scores of discomfort during
cannulation.
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Fig 2. Mean visual analogue
scores of discomfort related to
the verbal ratings of discomfort.
Green, comfortable; pink, mild
discomfort; yellow, moderate
discomfort; orange, painful.
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With EMLA there was no change and with Ametop a small reduc-
tion. The levels of anxiety, which subjects would expect if the same
cream were being used again, are shown in Figure 4. Anxiety
increased by 32% after cannulation using E45 but with EMLA there
was a reduction of 24% and with Ametop a reduction of 42%. The
differences between the creams were highly significant at this third
time point (p=0.003). The results of the verbal anxiety ratings just
prior to cannulation are shown in Table 3 and Table 4 shows sub-
jects’ predicted verbal anxiety scores if cannulation was to be under-
taken in the future using the same cream as they had just received. 

In order to determine the relationship between the VAS and ver-
bal ratings of anxiety, individual subjects’ visual analogue scores

were matched with their individual verbal rating responses. Indi-
vidual subjects VAS scores were then pooled for each category on
the verbal rating scale and the mean value and standard deviations
calculated. The combined data is represented in Figure 5. A one-way
analysis of variance showed a highly significant difference between
the groups (p<0.001). Tukey’s pairwise comparisons were carried
out with the family error rate held at 0.05. This gave 95% confidence
intervals that showed a significant difference between the VAS
scores for all the verbal categories.

Correlation of Anxiety & Pain Data
Linear regression analysis of the VAS pain scores plotted against VAS
anxiety scores just prior to cannulation was performed in order to
reveal any correlation between the level of anxiety and the percep-
tion of discomfort. Plots of the E45 data gave a significant R-squared
value of 19.8% (p=0.05). The slope of the line was 0.4 with a y-axis
intercept value of 26.4 mm. For EMLA the R-squared value was

3.5%, which was not significant (p=0.43). The R-squared value for
Ametop was 10.4%, which was also not significant (p = 0.17). With
the values from the three creams pooled then no significant rela-
tionship was seen between anxiety and discomfort.

Linear regression analysis of the VAS pain scores plotted against
the VAS anxiety scores after cannulation was also performed to
reveal the correlation between level of discomfort and anticipated
anxiety, if the same cream was being used again (Figure 6). All three
creams gave highly significant results. With E45 the R-squared value
was 71.8%, slope 0.9 and y-axis intercept 2.4 mm (p<0.001). EMLA
gave an R-square value of 59.1%, slope of 0.56 and a y-axis intercept
of 5.2 mm (p<0.001). Ametop gave an R-square value of 51.2%,
slope of 0.47 and y-axis intercept of 5.4 mm (p<0.001).

Adverse Reactions
There were no adverse reactions with any subjects with the control
cream E45. With EMLA, 65% (n=13) had no reaction and 35%
(n=7) exhibited slight paleness of the skin. With Ametop, 60%
(n=12) had no visible reactions, whilst the remaining 40% (n=8)
had mild erythema at the site of application. One of the subjects
with mild erythema also had mild itching at the site of application.
There were no apparent systemic reactions to any of the creams.
Although not formally measured, it was reported by all of the sub-
jects that localised numbness was present for several hours with the
Ametop, but had passed more quickly with the EMLA.

Discussion
In the present study both the 5% EMLA and 4% Ametop were more
effective than a non-active control at reducing discomfort during
cannulation. This was found to be consistent with other published
studies that utilised visual analogue scales to measure discomfort.
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Fig. 4  Mean visual analogue
scores after cannulation of
predicted anxiety prior to a
future cannulation if the same
cream was being used again.

Table 3  Verbal anxiety scores just prior to cannulation

Relaxed Mild Moderate Anxious Very anxious
apprehension apprehension

E45 30% 30% 25% 15% 0%
EMLA 20% 55% 15% 10% 0%
Ametop 25% 55% 20% 0% 0%

Table 4  Verbal scores of predicted anxiety if the same cream was used
again.

Much less A little less About the A little more Much more 
anxious anxious same anxious anxious

E45 0% 10% 45% 40% 5%
EMLA 20% 45% 20% 10% 5%
Ametop 45% 25% 30% 0% 0%

Fig 3.  Mean visual analogue score of anxiety over time.
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Fig. 5  Mean visual analogue
scores of anxiety related to the
verbal ratings of anxiety. Green,
relaxed; pink, mild apprehension;
yellow, moderate apprehension;
orange, anxious.



Fig 6 Correlation of the discomfort felt during cannulation with the
predicted anxiety if the same cream was used again.

448 BRITISH DENTAL JOURNAL VOLUME 190. NO.8  APRIL 28 2001

O’Connors and Tomlinson,6 using a 20 gauge cannula, found mean
scores of 27 mm for the placebo cream and 7 mm with 4% ametho-
caine gel. This compared with 38 mm (placebo) and 18 mm (4%
amethocaine) in the present study. Molodecka, Stenhouse, Jones
and Tomlinson16 recorded 13.5 mm with EMLA and 8.5 mm with a
5% amethocaine gel. The corresponding value for EMLA in the pre-
sent study was 29 mm. They used an 18-gauge cannula, but applied
the creams for 1 hour and used a higher concentration of ametho-
caine. 

Differences in analgesic concentration, length of time of applica-
tion and size of cannula make direct comparisons between studies
difficult. The only study which used similar drug application condi-
tions to the present one, compared EMLA and 4% amethocaine gel
applied for 40-minutes prior to venous cannulation with a 22-gauge
cannula in the dorsum of the hand in children aged 3–12 years.17

Using a three point verbal rating scale this study found that 66% of
the patients registered either mild or no discomfort. In the present
study the comparable figure was 70%. With 4% amethocaine gel
they found 85% had mild discomfort or no pain. The same figure
was found in the present study. It is interesting that the results are
comparable despite the considerable subject age differences
between these two studies.   

To date, no published work in this area has taken account of the
subject’s anxiety status. It might be expected that as the time for
cannulation approached that the level of anxiety would increase. In
order to examine if the application of the cream increased or
decreased anxiety it was felt that the baseline for comparison should
be to ask subjects prior to cream placement to estimate the level of
anxiety they would be feeling if cannulation were to go ahead with-

out any cream. It can be seen from Figure 3 that there was no signif-
icant change in the level of anxiety between the start and 45 minutes
later just before cannulation. Thus, it appears that the time the sub-
ject has to wait before cannulation appears to have no influence on
level of anxiety about the procedure. It should be noted that this
study was undertaken on a group of volunteers who fell within nor-
mal ranges for anxiety status, as revealed by the Hospital Anxiety
and Depression data.   

Discomfort and anxiety were recorded in this study using both a
visual analogue scale and a verbal rating scale. The visual analogue
scale has been well validated and is widely used in pain research as a
reliable and sensitive measure.18 Unfortunately many studies on
skin analgesia and discomfort only use verbal rating scales. The ver-
bal rating scores in the present study were included to allow mean-
ingful comparison with other studies and also to allow the
relationship between the two scoring methods to be explored.
When individual visual analogue scores were compared with their
corresponding verbal rating scores, the mean values for the visual
analogue scores of anxiety, grouped by their corresponding verbal
ratings, were found to be significantly different (Figure 5). The cor-
responding exercise for the discomfort score also showed that there
was a significant difference between all the groups, except the ‘mod-
erate discomfort’ group and the ‘painful’ group (Figure 2). This was
useful since it took the subjective terms interpreted by each subject
and attached a number that they had ascribed with the visual ana-
logue score. If this had not been done then the difference in inter-
pretation of ‘moderate discomfort’ and ‘pain’ would not have been
revealed. Collins, Moore and McQuay19 showed that if the relation-
ship between verbal ratings and the visual analogue scores is estab-
lished, the findings of a number of studies on pain can be combined
using techniques such as meta-analysis.

It was also clear that the visual analogue scores were not evenly
distributed between the various verbal ratings. This was also
demonstrated in a recent study by Tammaro, Berggren and Bergen-
holtz.20 They took five common pain descriptors and asked various
groups to relate them to a visual analogue scale. They used a group
of 80 dental students, 48 patients undergoing periodontal treatment
and a group of 31 patients with a dental phobia. They found that
there were differences in interpretation of pain descriptors between
the groups, that age influenced the findings and, as in the present
study, the descriptors did not divide the analogue scale equally. The
findings of this and the present study suggest that when a verbal rat-
ing score is being used alone then great care needs to be taken when
analysing and interpreting the results.

Although subjects in the present study reported a range of anxiety
levels this was not mirrored in the measurements recorded for arte-
rial blood pressure, pulse and respiratory rate. These might be
expected to increase with increasing feelings of anxiety, but the lack
of difference between the vital signs at each repeated measure is con-
sistent with the findings in a number of studies. Lawson, Smart,
Gudgeon and Morton17 found no significant change in their study
on amethocaine gel in heart rate or arterial blood pressure before
application of the gel and after its removal. This apparent response
desynchrony was something which was seen in a study by Rachman
and Hodgson.21 They frequently noted results of behavioural avoid-
ance tests, cognitive measures and physiological measurements of
anxiety were not consistent in indicating the presence of anxiety and
were often poorly correlated to each other.

A strong relationship was revealed between the level of discom-
fort recorded and the estimated anxiety which subjects would antic-
ipate feeling if the cannulation were repeated at a later date using the
same cream. After using the non-active control cream subjects esti-
mated that their anxiety next time would be 32% higher. However
both EMLA and Ametop were effective in reducing the anticipated
anxiety. With EMLA this was a reduction by 24% and with Ametop
TM it was reduced by 42%. It is not clear whether reduction in
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anticipatory anxiety resulting from the patient being confident in
the effectiveness of the analgesic cream would lead to a reduction in
the subsequent use of any pharmacological sedation. It seems possi-
ble that if the main focus of an individual patient’s anxiety was injec-
tions and needles then this might well be the case. It was clear from
the study that if a favourable cannulation procedure is carried out
with an effective analgesic cream then the level of anxiolysis for
future cannulation can be expected to be significantly improved if
the patient knows that the same cream is being used. This is in keep-
ing with the study by Kent3 and suggests that anxious patients
would have a more accurate expectation of the cannulation proce-
dure once the cream has been used successfully.

There were no significant adverse effects with the analgesics
creams used in this study. In keeping with other studies a propor-
tion of subjects experienced localised erythema at the site where the
amethocaine gel had been applied. Localised blanching of the skin
was seen in 35% of the subjects after EMLA was used. In this study
40% of subjects experienced mild localised erythema which is close
to the figure of 37% found in the study on 4% amethocaine gel by
Lawson, Smart, Gudgeon and Morton.17 It might be assumed that
as a consequence it would be easier to cannulate a vein after using an
amethocaine gel as compared with EMLA.

In conclusion, this study demonstrated that Ametop produced a
reliable reduction in the discomfort felt during venous cannulation.
A 45-minute application of EMLA produced a significant reduction
in discomfort, although not as great. There was a strong correlation
between the degree of discomfort felt and the subjects predicted
anxiety before future cannulation procedures using the same cream.
There did not appear to be a significant relationship between the
level of anxiety before cannulation and the degree of discomfort felt
and there was no obvious change in anxiety from the time the cream
was applied up to the time of cannulation.
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