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Abstract

Background: Although spinal anaesthesia has a more
favourable risk-profile, patients prefer surgery under
general anaesthesia. Besides fear of severe but rare
neurological complications, reasons for rejection are fear of
backache or anticipated pain during puncture. Providing
local anaesthesia before lumbar puncture is not a standard
procedure. The aim of this randomized clinical trial was to
evaluate the efficacy in pain reduction and the effect on
patient satisfaction when using different local anaesthetic
treatments before puncture.

Methods: 83 patients receiving spinal anaesthesia were
randomly allocated to three subgroups: group | (control) did
not receive any local anaesthetic pre-treatment of the skin,
group Il (EMLA) received EMLA patch and group IlI
(Prilocaine) received local skin infiltration using 2 ml of
Prilocaine prior to lumbar puncture. Pain during puncture,
duration of procedure, comparison of expected versus
actual pain as well as future decision for or against spinal
anaesthesia was assessed.

Results: Pain during puncture was significantly reduced in
the EMLA and Prilocaine groups as compared to patients in
the control group. No significant differences between the
EMLA and Prilocaine groups were detected, though pain
scores were slightly lower in the EMLA-group. Duration of
procedure was significantly longer in the Prilocaine-group as
compared to the EMLA-group. Although pain was
significantly higher in the control group, there was no
significant difference between the groups regarding future
acceptance of spinal anaesthesia.

Conclusion: Irrespective of the type (EMLA or Prilocaine),
the use of local anaesthetic pre-treatment of the skin was
found to significantly reduce pain during puncture. Our data
supports the use of local anaesthesia prior to spinal
puncture in daily routine. There was a trend towards better
pain control in the EMLA-group; however, the actual pain in
all groups was not clinically relevant in terms of decision for
or against future spinal anaesthesia.

Keywords: Regional anaesthesia; Spinal anaesthesia;
Analgesic techniques; Anaesthetics local

Introduction

Spinal anaesthesia is a simple, straightforward and safe
method for surgery of the lower body that provides profound
sensory and motor block by single-shot application of local
anaesthetics into the subarachnoidal space, hence providing all
benefits of an awake and spontaneously breathing patient. Side
effects such as hypotension can usually be foreseen and handled
by an experienced anaesthesiologist. Based on the common use
of fine (25-27G) and atraumatic pencil point needles the rate of
post-dural-puncture headache is distinctly diminished [1-3].
Although severe complications are rare [4-8] and the benefits
usually outweigh the risks by far, patients’ acceptance of
undergoing surgery under spinal anaesthesia as compared to
general anaesthesia is considerably lower [9]. The main reasons
for rejecting neuraxial block are —besides the dread of
neurological aftermath— fear of any kind of backache as well as
the anticipated pain associated with the lumbar puncture
[10-12]. In the multimorbid patient preference for regional
anaesthesia is associated with better patient outcome compared
to general anaesthesia and its accompanying risks [13-15].

There is no general recommendation for providing local
infiltration anaesthesia of the skin and subcutaneous tissue
before lumbar puncture and its application in daily routine
depends on internal clinical standards.

Despite the common administration of spinal anaesthesia,
data regarding the effectiveness of various local anaesthetic
applications before lumbar puncture are scarce and there is no
data available investigating potential future decision for or
against spinal anaesthesia. The comparison of local anaesthetic
infiltration versus the application of a Eutectic Mixture of Local
anaesthetics skin patch (EMLA, containing Prilocaine/Lidocaine)

© Under License of Creative Commons Attribution 3.0 License | This article is available from: http://www.imedpub.com/journal-anaesthesiology-critical-care/


http://www.imedpub.com/
http://www.imedpub.com/journal-anaesthesiology-critical-care/

Journal of Anaesthesiology and Critical Care

versus placebo before a dermal puncture points to a superior
efficacy of the EMLA patch [16-19].

The aim of this trial was to evaluate the efficacy of integrating
local anaesthetic pre-treatment in the perioperative procedure
to achieve a decrease in pain during puncture and
simultaneously to investigate whether pain during puncture has
an influence on choosing spinal anaesthesia again in the future.

Methods

This randomized study was approved by the Ethics committee
of the University Muenster (2015-350-f-S) and all participants
gave written informed consent.

87 patients receiving spinal anaesthesia for vascular or
orthopedic surgery during a 3 months study period at St.
Franziskus-Hospital, Muenster, were included in the study.
Patients with methemoglobinemia, Glucose-6-phosphate
dehydrogenase deficiency, confirmed allergies against local
anaesthetic agents, coagulopathies and age <18 years were
excluded. Demographic data of all patients including sex, age,
height, weight, BMI, ASA state, pre-existing affections of the
spine and previous administration of spinal anaesthesia was
collected.

Patients were randomly allocated to one of the following
three groups: Group | (control) did not receive any local
anaesthetic treatment prior to lumbar puncture, group Il (EMLA)
received EMLA patch for at least 60 min prior to lumbar
puncture and group Il (prilocaine) received local skin und
subcutaneous tissue infiltration with 2 ml of prilocaine using a
22G needle (Sterican 30 mm, B. Braun, Melsungen, Germany).

For group Il time of application, length of application and
removal time of EMLA patch before spinal puncture were
recorded and all patients were checked for potential local skin
reactions.

Irrespective  of group allocation no patient received
premedication. Spinal anaesthesia was administered with a 25 G
pencil point needle through a 20 G guidance cannula (Pencan
Pro Set, B. Braun, Melsungen, Germany).

Total time of procedure was measured as well as the number
of attempts to successfully place a spinal puncture. Patients
assessed intensity of pain during puncture by visual analogue
scale (VAS) and rated it as greater or less than expected. No
separated evaluation of pain scores for local infiltration and
spinal needle insertion in group 3 was assessed, as patients’

Table 1 Patient characteristics and procedural data
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clear differentiation between needles for skin infiltration vs.
spinal needle turned out to be restricted.

In addition, future decision towards spinal anaesthesia was
surveyed postoperatively.

Statistical analysis was performed using IBM-SPSS version
24.0. Homogeneity of variance of the current population was
assessed applying Levene’s test. Analysis of variance was
executed to examine the differences among group means.
Group-specific differences concerning person-related features
and the dependent variable were assessed using univariate
ANOVA. Post-hoc-analysis was performed using Scheffé’s
method. Effect sizes were calculated using equation of effect
size according to Bortz & Doring: (M1-M2)/[(SD1* N1+SD2* N2)/
(N1+N2)] and considered as small (d > 0.2), medium (d = 0.5) or
large (d 2 0.8) [20,21].

Dichotomous dependent variables were surveyed for
differences using contingency tables and chi-squared-test.

Results

Data from 83 patients was included 4 patients were excluded
from the study: 2 patients had received EMLA patch <60 min
before puncture, 1 patient received >2 ml prilocaine skin
infiltration and 1 patient had a vagal syncope during puncture
who was then unable to participate further (Group=29, Group
11=27, Group lI=27), 62.7% of participants were women (Control:
55.17%, EMLA: 62.96%, Prilocaine: 70.37%, Chi? test: 1.382,
p=0,5). As expected there were no significant differences in
subgroups regarding age, sex, BMI, ASA-state and previous
spinal anaesthesia (Table 1). Only one patient had a history of
prior spinal surgery.

Significant reductions in VAS scores was achieved in group Il
(EMLA) (VAS mean 1.06 + 1.33; p<0.01) and Group Il (Prilocaine)
(VAS mean 1.35 + 0.8; p<0.01) as compared to group | (control)
(VAS mean 3.1 * 1.62) (Figure 1). Differences in VAS scores
between Group Il (EMLA) and Group Il (Prilocaine) were not
significant, but there was a trend towards slightly lower VAS
scores in the EMLA-Group.

Similar to the VAS scores, pain intensity (greater or less than
expected) was rated significantly lower in group Il and Il in
relation to group | (control) (Chi-squared test=24.56 (p<0.001))
(Figures 1 and 2). Calculated effect size between group | and
group Il and group | and Ill was large according to Cohen with
1.38 and 1.43, respectively (Table 1).

Variable Group Mean SD F P Effect Size
1 61.28 15.21

Age 2 67.56 13.68 2.188 0.119*
3 68.19 12.02

BMI 1 28.13 6.67 0.096 0.908*
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2 27.51 4.05
3 27.91 4.77
1 2 0.6
ASA 2 2.1 0.58 0.635 0.532*
3 2.19 0.68
1 17 0
Previous SPA 2 1 0 0.404"
3 14 0
1 1.52 0.83
2 1.41 0.75 0.845"
3 1.52 0.85
Number of attempts 0.169
1vs.2 0.88*
1vs.3 1.0*
2vs. 3 0.88*
1 4.39 2.07
2 4 2.51 0.02*
3 5.63 1.94
Duration of puncture 4.103 0.73
1vs. 2 0.80*
1vs. 3 0.11*
2vs. 3 0.03*
Mean exposure to EMLA amounted to 226 * 96.7 min ~
(minimum 60 min), 10/27 subjects developed local erythema.
3 *
There were no group differences regarding the number of *
attempts to successful spinal puncture, but the total procedure s )
time was significantly longer in Group Il (Prilocaine) (5.63 + 1.94
min) in comparison to Group Il (EMLA) (mean duration (4.0 + ¢
2.51 min) (Table 1). o
2 3
95.2% of all participants when asked would choose spinal
anaesthesia again for future surgery, hence no significant 2
differences regarding refusing the procedure were detected
between groups. !
']
control EMLA prilocaine
Figure 1 Mean VAS Scores + SD for pain during lumbar
puncture in the three groups (“p<0.01).
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Figure 2 Patients in the three groups assessing pain as less
(black column) or greater (grey column) than expected.
Assessment was significantly different in the control group as
compared to EMLA and prilocaine groups. Chi-squared
test=24,56 (*p<0.001).
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Discussion

Though the efficacy of local anaesthetic application prior to
skin punctures has been shown previously [16,17,19,22] there is
no general recommendation for such procedure during lumbar
puncture.

Our data demonstrates a significant reduction in pain scores
as compared to no local anaesthetic when local anaesthetic pre-
treatment before lumbar puncture with either local anaesthetic
infiltration of the skin or application of an EMLA patch was used.

Most trials comparing local infiltration versus application of
EMLA-patch prior to dermal puncture resulted in a superior
efficacy of EMLA-patch [16-19]. Duration of application is crucial
for sufficient efficacy of an EMLA patch since maximum
analgesia is only received after a 90 min treatment, which was
often not considered in earlier trials [23]. A survey from Ralston
et al. showed an inferiority of the EMLA-patch to local
infiltration, but duration of application was extremely short
(mean 9 min), therefore a sufficient effect could not be expected
[24].

Regarding pain during lumbar puncture, no significant
differences between group Il (EMLA) and group Il (Prilocaine)
were detected, but mean values of VAS scores in group Il were
slightly lower. Even though we did not reach statistical
significance, a superior efficacy of EMLA is consistent with data
from most preliminary surveys [16,17,19]. In our study, some
variance regarding exposure times to EMLA before puncture was
unavoidable since this trial took place in a clinical setting,
subjected to the variability of OR times. However, considering
the pharmacokinetics of EMLA a minimum application time of
60 min should be met and this was fulfilled in all patients.
Nevertheless, the differences in total application time may have
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led to an attenuated analgesic effect in the individual patient.
Overall, the usage of EMLA patches requires meticulous
advanced planning in daily clinical routine, as at OR time minus
60 min (defined as the minimum application time) the patient
may be still on the ward.

Interestingly, duration of lumbar puncture was significantly
prolonged in group Il (Prilocaine) in comparison to group Il
(EMLA) in our trial. The difference between group Il (Prilocaine)
and group | (control) was not significant, but mean duration of
administration of spinal anaesthesia was significantly longer in
group lll as compared to group Il and group I.

A possible masking of anatomical structures by local
anaesthetic infiltration causing difficulties to perform lumbar
puncture has been discussed but never investigated. However,
considering the number of attempts required to successfully site
an intrathecal needle, there were no significant differences in
the number of attempts between groups, hence we could find
no evidence for this hypothesis. Further investigations are
needed to evaluate the impact of local anaesthetic infiltration
on conditions of spinal anaesthesia. No other factors associated
with more difficult conditions were observed in this study
population such as extreme obesity and only one patient
reported previous spinal surgery [25,26].

Overall, potential acceptance of further spinal anaesthesia in
the future was high (95%). There were no significant differences
between groups. Only 4 out of 83 patients would decline spinal
anaesthesia and instead choose general anaesthesia for future
surgery. This finding is supported by earlier data showing an
overall high rate of acceptance of spinal anaesthesia after a
previous successful attempt (98.5%; 96.3%) [10,17].

As previously suggested by Koscielniak et al. [11], our trial has
confirmed that actual pain during puncture is only a minor
determinant for acceptance of spinal anaesthesia similar to
Gajraj et al. [17] who found fear of backache (33%) and fear of
needle (28%) as most frequent answers in an interview in an
obstetric population who had refused regional anaesthesia.

Other reasons for refusing future spinal anaesthesia have
been described such as more than three puncture attempts,
paresthesia at puncture as well as postoperative nausea and
vomiting. Interestingly, overall dissatisfaction rate of spinal
anaesthesia was only 3.7% [10].

In general, detailed information including patient’s self-
education using informational web pages about anesthetic
procedures is important for patient’s choice, since patients’
decision for or against neuraxial anaesthesia is altered by
increased knowledge about anaesthesia [27].

Conclusion

Fear of both pain and neurological damage during lumbar
puncture are two of the main determinants affecting patients’
acceptance of first time spinal anaesthesia. Even though there
may be pain as high as NRS 5 during puncture, this, however,
does not affect the overall decision for or against future spinal
anaesthesia. This is most probably due to the fact that the spinal
anaesthesia has numerous other advantages for the patient as
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compared to general anaesthesia that make pain during
puncture only a minor component in the decision process. Our
data shows that pain during lumbar puncture can be significantly

reduced through prior

application of local anaesthetics

irrespective of the type (EMLA patch or Prilocaine skin
infiltration). Therefore, we recommend the liberal use of local
anaesthesia as a patch or infiltration technique prior to lumbar
puncture in daily routine.
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