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Alcohol (70%) versus alcoholic chlorhexidine solution (0.5%) in
skin antisepsis for neuraxial blocks: a randomized clinical trial

Alcool 70% versus solucio alcodlica de clorexidina 0,5% na antissepsia da pele
para bloqueios do neuroeixo: ensaio clinico randomizado
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ABSTRACT

Objective: to compare the use of 0.5% alcoholic chlorhexidine and 70% alcohol in skin antisepsis for neuraxial blocks. Method: this
is a non-inferiority randomized clinical trial, with two parallel arms. Seventy patients who were candidates for neuraxial block were
randomly allocated to group A (n = 35), in whom antisepsis was performed with 0.5% alcoholic chlorhexidine, or to group B (n = 35),
in whom we used 70% hydrated ethyl alcohol. Swabs were harvested for culture at three times: before antisepsis, two minutes after
application of the antiseptic, and immediately after puncture. The samples were sown in three culture media and the number of colony
forming units (CFU) per cm? was counted. Results: there was no difference between the groups regarding age, sex, body mass index,
time to perform the block or type of block. There were no differences between groups in the CFU/cm2 counts before antisepsis. There
was less bacterial growth in group B two minutes after application of the antiseptic (p = 0.048), but there was no difference between
the groups regarding the number of CFU/cm? at the end of the puncture. Conclusion: 70% alcohol was more effective in reducing the
number of CFU/cm?2 after two minutes, and there was no difference between the two groups regarding skin colonization at the end of
the procedure. These results suggest that 70% alcohol may be an option for skin antisepsis before neuraxial blocks. Trial registration:

ClinicalTrials.gov, NCT02833376.
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INTRODUCTION

euraxial blockades are among the most performed
N anesthetic procedures, but there are no official data
on their numbers carried out in the world, and neither
in Brazil. It is often the first choice of anesthesia for
surgical procedures, spinal anesthesia being used mainly
for surgery in the lower limbs, perineum and abdomen’'.
Epidural anesthesia can also be used, with the difference
that the blockade can be achieved by segments, such
as only the trunk or abdomen. This type of anesthetic
procedure has the main advantage of maintaining the

patient’s spontaneous ventilation and awareness'.
As it is an invasive procedure, to prevent

bacterial contamination, antisepsis
necessary both on the skin at the puncture site and on the
anesthesiologist’s hands, in addition to barrier methods,
such as the use of sterile gloves, cap and mask?2.

The human microbiota varies in different places
in the human body, displaying a higher concentration of
bacteria in some sites, and this can influence the action
of antiseptics on the bacterial microbiota*. The lumbar
region has one of the lowest concentrations of bacterial
colonies when compared with other areas of the human

body*.

measures are

Antisepsis is the process of destroying the
vegetative form of microorganisms (pathogenic or not)
present in living tissues. It is a set of measures used
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to destroy or inhibit the growth of microorganisms
existing in the superficial (transient microbiota) and
deep (resident microbiota) layers of the skin and mucous
membranes. Such measures involve the application of
germicidal agents, the antiseptics®. Antiseptics should
have immediate antimicrobial action, persistent residual
effect, and should not be toxic, allergenic, or irritating.
Different antiseptics are used in clinical practice, such
as 70% alcohol, chlorhexidine alcoholic solution,
polyvinylpyrrolidone (PVP), and iodine alcohol®.

The antiseptic activity of ethyl alcohol occurs by
denaturation of proteins and removal of lipids, including
the envelopes of some viruses. To achieve maximum
germicidal activity, the alcohol must be diluted with water,
which allows protein denaturation. The recommended
concentration to achieve greater germ-killing speed is
70%?5.

Chlorhexidine is a germicide from the group of
biguanides, which is more effective at pH between five
and eight, and acts better against gram-positive bacteria
than gram-negative ones or fungi. It has immediate
action and residual effect, in addition to low potential
for toxicity and photosensitivity to contact, being poorly
absorbed by intact skin. Its mechanism of action involves
increasing the permeability of the cell wall, causing
precipitation of intracellular components. This action is
potentiated by alcohol, so the alcoholic solution is more
effective’.

Infections of the neuroaxis after anesthesia are
rare, but serious. These complications are generally cited
as case reports. The exact incidence is unknown, but
they can result in devastating morbidity and mortality,
including abscess formation, meningitis, or spinal cord
compression secondary to abscess formation®'?. The
Brazilian Society of Anesthesia recommends the use
of alcoholic chlorhexidine solution for skin antisepsis
for neuraxial blockades?. In 2014, the United Kingdom
Anesthetists Associations released security guidelines
for skin antisepsis for neuraxial anesthesia, which do
not recommend the use of a specific antiseptic. The
suggestion is to use a fast-acting antiseptic, with minimal
side effects, and to take care not to contaminate the
needle with the used antiseptic and wait for the antiseptic
to dry on the skin, thus avoiding complications of the
introduction of the antiseptic in the neuraxis'>'4.

Although the guidelines include a vast literature
review, no specific studies have been described comparing
antiseptics for skin antisepsis in neuraxial blockades'. In
fact, no scientific evidence has been found to support the
use of a particular antiseptic for this purpose. Thus, the
objective of this clinical trial was to compare the effect,
on skin colonization, of 70% hydrated ethyl alcohol
and 0.5% alcoholic chlorhexidine solution used for skin
antisepsis in neuraxial blockades.

METHODS

This is a randomized clinical trial of non-
inferiority, in a single center, with two parallel branches
unbeknownst to the microbiologist. The study project
was approved by the Ethics in Research Committee of
the Universidade do Vale do Sapucai - UNIVAS (CAAE:
54214116.3.0000.5102), and fully complied with the
Helsink declaration. The study was registered on the
ClinicalTrials.gov platform, under number NCT02833376.

To calculate the sample size, we used data from
the study by Sato et al. (1996)". We applied the one-
tailed Student t test. With significance level of 5% and
90% power, the calculated number of patients per group
was 35.

We selected patients who would already
undergo surgical procedures at the Hospital e Maternidade
Santa Paula, in Pouso Alegre - MG. We included patients
of both sexes, aged between 18 and 65 years, who had
an indication of neuraxial anesthesia (spinal or epidural)
by the attending anesthesiologist. We did not include
patients with a body mass index (BMI) above 35 kg/m?,
with a diagnosis of infection in any part of the body,
who had made use of antibiotics in the prior seven days,
and who had skin lesions at the puncture site. Patients
who met the eligibility criteria were informed about the
study during a pre-anesthetic visit and were invited to
participate. Only those who accepted by signing the free
and informed consent form were included.

We randomly allocated patients to group A
(n = 35), in which antisepsis was performed with 0.5%
chlorhexidine alcoholic solution, or to group B (n = 35),
in which we used 70% hydrated ethyl alcohol for skin
antisepsis. For the allocation of patients to the groups,
was generated a random sequence with the BioEstat 5.0
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software (Mamiraua Institute, Brazil), and the allocation
concealment was guaranteed by opaque and sealed
numbered envelopes, opened in the operating room
immediately before puncture antisepsis.

After hand antisepsis with 2% chlorhexidine
and using sterile gloves, the anesthesiologist poured
30 mL of the respective antiseptic in a sterile vat, from
a sealed and individualized cannolo. The antiseptic was
applied to the skin, from the puncture site extending to an
area with a radius of 20 cm. This procedure was repeated
twice, and the puncture was performed two minutes after
the second application.

The collection of samples for microbiological
evaluation was performed in the operating room, with a
sterile swab applied in a standardized way over an area
of 5x5 cm, delimited by a fenestrated sterile drape placed
on the puncture site, in three moments: before antisepsis,
two minutes after the application of the antiseptic, and
immediately after the blockade. Each swab was placed in
a sterile tube containing 1 mL of saline. The samples were
kept refrigerated, taken to the laboratory, and processed
within a maximum of four hours.

We microbiological
methods'®. The swab soaked in saline containing the
collected material was stirred, and 0.1 mL of this solution
extracted, which was later inoculated with a loop on three
plates containing the media: Plate Counter Agar (PCA) for
growth of Gram-positive and Gram-negative bacteria;
Mannitol Agar, selective for Gram-positive germs; and
Teague Agar, to isolate Gram-negative microorganisms.
The plates were incubated in an aerobic environment at
37° C. After 48 hours, a microbiologist who was unaware
of groups’ allocation read the number of colony-forming
units (CFU).

used  standardized

Statistical analysis

Given the nature of the variables studied
and the variability of the values found, we used non-
parametric tests'. For the analysis, we used the BioEstat
5.3 software (Instituto Mamiraud, Pard and Amazonas,
Brazil), and the level of rejection of the null hypothesis
was fixed at 5% (a< 0.05).

We used the Mann-Whitney test to compare
the two independent groups (A and B) regarding age,

BMI and puncture time. We applied the Chi-square test
to compare the two groups regarding distribution by sex
and type of anesthesia (spinal or epidural).

We also used the Mann-Whitney test to
compare groups A and B for skin colonization at each time
(before antisepsis, after two minutes, and immediately
after puncture). For intra-group evaluation, we used the
Friedman Analysis of Variance by Ranks to compare the
number of CFU in the three collection moments (before
antisepsis, after two minutes, and immediately after the
puncture). Whenever there was statistical significance,
we applied the multiple comparisons test to determine
which differed significantly from the others. We
performed such analyzes independently for each culture
medium.

RESULTS

We included 70 patients in the study. Figure 1
shows the flow of patients in the study. There was no
exclusion. We excluded the result of cultures of one patient
from Group B after puncture due to contamination of the
samples.

‘ Recruitment |

Assessed for eligibility

(n=2400)

‘ Selection

Randomized (n=70)

l—‘ Allocation |—<l>

‘ Alcoholic chlorhexidine 0.5%

Allocated to Group A (n=35)

1

‘ Excluded (n=0)

Alcchol 70%
Allocated to Group B (n=35)

| e [ e

i L

Analyzed (n=35) ‘

Analyzed (n=34)

Excluded from analysis (n=1)
tion

Analysis | Sample contaminai

Figure 1. CONSORT diagram of patient flow in the study’®.

Both groups were homogeneous in terms of
the main demographic characteristics. The puncture
median time was three minutes for both groups, also with
no statistical difference, and the most frequent type of
anesthesia was spinal, in over 90% of patients in both
groups (Table 1).
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Table 1. Main demographic and blockade characteristics, in both groups.

Variables Group A Group B p-value

Age (years) 0.518*
Range 19-63 22 - 64
Median 41 44

BMI (kg/m2) 0.837*
Range 22-314 20.3-32.6
Median 27.5 27.3

Sex [n (%)] 1.000%**
Female 12 (34) 12 (34)
Male 23 (66) 23 (66)

Puncture time (minutes) 0.672*
Range 1-22 1-20
Median 3 3

Blockade type [n (%)] 0.643**
Spinal anesthesia 33 (94) 32 (92)
Epidural anesthesia 2 (6) 3(8)

BMI - body mass index; * Mann-Whitney test; ** Chi-square test.

Tables 2 to 4 show the results regarding skin ~ minutes, and immediately after puncture), for the media
colonization in groups A and B, as well as the intra-  PCA, Mannitol Agar (Gram +), and Teague Agar (Gram -),
group statistical comparison (before antisepsis, after two  respectively.

Table 2. Number of CFU in the PCA medium in groups A and B at the three moments (Friedman Analysis of Variance by Ranks), and comparison
between groups at each moment (Mann-Whitney test).

PCA
CFU number
Group A Group B AxB

n=35 n=35 (Mann-Whitney)
Pre-antisepsis
Range 0-3000 0-2560 p =0.565
Median 30 35
After 2 minutes
Range 0-60 0-60 p =0.048
Median 0 0
After puncture
Range 0-150 0-580 p=0.322
Median 0 0
Pre x 2min x After p=0.003 p < 0.000
(Friedman) Pre > 2min and final Pre > 2min and final

PCA - Plate Counter Agar; CFU - Colony-forming units.
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Table 3. Number of CFU in the Mannitol Agar medium in groups A and B in the three moments (Friedman Analysis of Variance by Ranks), and com-
parison between groups in each moment (Mann-Whitney test).

Mannitol Agar (Gram +)

CFU number
Group A Group B AxB
n=35 n=35 (Mann-Whitney)

Pre-antisepsis
Range 0-3000 0-2450 p=0.719
Median 10 20
After 2 minutes
Range 0-10 0-10 p=0.418
Median 0 0
After puncture
Range 0-100 0-960 p=0.710
Median 0 0
Pre x 2min x After p =0.0003 p < 0.0001

(Friedman)

Pre > 2min and final

Pre > 2min and final

CFU - Colony-forming units.

Table 4. Number of CFU in the Teague Agar medium in groups A and B in the three moments (Friedman Analysis of Variance by Ranks), and com-
parison between groups in each moment (Mann-Whitney test).

Teague Agar (Gram )

CFU number
Group A Group B AxB
(Mann-Whitney)
Pre-antisepsis
Range 0-950 0-0 p =0.683
Median 0 0
After 2 minutes
Range 0-0 0 -
Median 0 0
After puncture
Range 0 -
Median 0
Pre x 2min x After p=0918 -

(Friedman)

CFU - Colony-forming units.

DISCUSSION

Evidence-based medicine consists of using the

scientific method to obtain evidence to guide health
care decisions. Expert reports are not as reliable as the

Rev Col Bras Cir 48:€20202633
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inferior to the results of a set of well-conducted studies.
Thus, levels of evidence should be classified according
to strength, or level of reliability. Stronger evidence will
have more weight in clinical decision-making'™.

Although the specific
regarding the occurrence of infectious complications
resulting from neuraxial anesthesia, there are intrinsic
factors, such as hematogenic transmission?®, as well as
extrinsic ones. Among the extrinsic factors, we highlight
the bacterial migration through the needle puncture
path, contaminated syringes, catheters, injection of
local anesthetics, or failed antiseptic techniques. The
migration of bacteria through the needle path is the
main source of infection in neuraxial blockades'#2'-23,

The neuraxial
procedure, hence requiring specific care to prevent
contamination and antisepsis measures, both of the
skin, puncture site, and the anesthesiologist’s hands,
and the use of barrier methods, such as sterile gloves,
cap, and mask?4. In the present study, all professionals
were using appropriate barrier methods.

The lack of adequate skin preparation when
performing invasive procedures promotes infection.
Despite widespread knowledge of the importance of
antisepsis before performing a neuraxial blockades,
there is still no consensus on the most appropriate
technique or the ideal antiseptic solution32>.

The lumbar has a density of
microorganisms per cm? lower than other parts of
the body. This fact is related to a smaller number of
sebaceous glands; in this region, there is a predominance
of aerobic Gram-positive bacteria®. The results of the
present study corroborate this, since there was evidence
of greater growth in media selective for Gram-positive
microorganisms.

There are bacteria that are located deep in the
skin, in places where antiseptics often do not penetrate,
due to lipophilic secretions in the stratum corneum.
For this reason, the use of alcohol-based antiseptics is
always indicated, due to the degreasing action, which
provides greater penetration capacity and efficiency in
the eradication of deeper bacteria?*?%?’. Alcohol-based
antiseptics have rapid action, denaturing proteins
and removing lipids, with the ability to penetrate the
stratum corneum, follicles and orifices of the sebaceous

literature is not

anesthesia is an invasive

region

glands, sites where there is a higher concentration of
bacteria®23:28.29,

Studies have shown that one must wait a
minimum of two minutes to antiseptic action after
the application®2330. The protocol of the present study
took into account this minimum time of two minutes
between antisepsis and puncture, which proved to be
sufficient to reduce the skin microbiota. The puncture
time varied between one and 22 minutes, with a median
of three, and even after the longest punctures, there
was no significant bacterial growth, demonstrating that
the two studied antiseptics showed satisfactory residual
action for the procedure in question, which is fast.

Other authors have also demonstrated the
satisfactory residual action of these two antiseptics
in the short term, comparing the effect of alcoholic
chlorhexidine and 70% alcohol. They collected samples
with swabs of intact skin from different regions of
the body, 10 minutes, six hours and 24 hours after
application, and did not observe statistical difference in
colonization after 10 minutes or six hours. However, they
found that after 24 hours, chlorhexidine maintained the
residual effect, which did not happen with alcohol, with
statistical significance?®.

Alcohol at 70% was more effective in reducing
the number of CFU/cm? after two minutes, and there
was no difference between the two groups regarding
skin colonization at the end of the procedure. These
results suggest that 70% alcohol may be an option for
skin antisepsis before neuraxial anesthesia.

The limitations of the present study include
its performance in a single center, with a small sample
size. When calculating the sample size, we found no
studies comparing the use of alcohol and chlorhexidine
in skin antisepsis for neuraxial blockades. Thus, the
calculation was based on the proportion of positive
cultures observed in the study by Sato et al. (1996)',
who compared 0.5% chlorhexidine alcoholic solution
with  10%
lumbar surgery (5.7% and 32.4% of positive cultures,
respectively). A multicenter study, with a larger number
of patients, and eventually the design of a pragmatic
clinical trial,
support the clinical practice of antisepsis for neuraxial
anesthesia.

povidone-iodine for skin antisepsis in

could provide stronger evidence to
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RESUMDO

Objetivo: comparar o uso de solugdo alcodlica de clorexidina 0,5% e de alcool 70% na antissepsia da pele para bloqueios do
neuroeixo. Método: ensaio clinico randomizado de ndo inferioridade, com dois bracos paralelos. Foram selecionados 70 pacientes
candidatos a bloqueio do neuroeixo, randomicamente alocados para o grupo A (n=35), em que a antissepsia foi realizada com
clorexidina alcodlica 0,5%, ou para o grupo B (n=35), em que se utilizou dlcool etilico hidratado 70%. Foram coletadas, com swab,
amostras para cultura em trés momentos: antes da antissepsia, dois minutos apds aplicacdo do antisséptico, e imediatamente apos
a puncdo. As amostras foram semeadas em trés meios de cultura e foi contabilizado o nimero de unidades formadoras de colénias
(UFC) por cm2. Resultados: ndo houve diferenca entre os grupos quanto a idade, ao sexo, ao indice de massa corporal, ao tempo
para realizacdo do bloqueio ou tipo de bloqueio. Também ndo houve diferencas entre os grupos na contagem de UFC/cm? antes
da antissepsia. Constatou-se menor crescimento bacteriano no grupo B dois minutos apds aplicagdo do antisséptico (p=0,048), mas
ndo houve diferenca entre os grupos quanto ao nimero de UFC/cm? ao final da pungdo. Conclusao: o dlcool 70% mostrou-se mais
efetivo em reduzir o nimero de UFC/cm? apds dois minutos, e ndo houve diferenca entre os dois grupos quanto a colonizacéo da pele
ao final do procedimento. Esses resultados sugerem que o alcool 70% pode ser opgdo para antissepsia da pele antes de bloqueios do

neuroeixo. Registro ensaio clinico: ClinicalTrials.gov, NCT02833376.

Palavras chave: Antissepsia. Clorexidina. Alcool Etilico. Raquianestesia. Anestesia Epidural.

REFERENCES

Anesth Pain Med. 2012;37(2):139-144. https://doi.
org/10.1097/AAP.0b013e318244179a

Miller RD, Cohen NH, Eriksson LI, Fleisher LA, Wiener- 8. Benhamou B, Mercier FJ, Dounas M. Hospital policy
Kronish JP, Young WL. Miller's Anesthesia. 8 Ed. for prevention of infection after neuraxial blocks in
Philadelphia, Churchill Livingstone: Atheneu; 2014. obstetrics. Int J Obstet Anesth. 2002;11(4):265-9.
p. 1684-1720. https://doi.org/10.1054/ijoa.2002.0973

Fernandes CRF, Fonseca MN, Rosa DM, Simées CM, 9. Chojnowska E. Bacterial contamination of needles
Duarte NMC. Recomendacoes da Sociedade Brasileira used for spinal and epidural anaesthesia. Br J
de Anestesiologia para Seguranca em Anestesia Anaesth. 2000;84(2):295. https://doi.org/10.1093/
Regional. Rev Bras Anestesiol. 2011;31(5):668-94. oxfordjournals.bja.a013427

Fahy CJ, Costi DA, Cyna AM. A survey of aseptic ~ 10. Videira RL, Ruiz-Neto PP, Brandao Neto M. Post spinal
precautions and needle type for paediatric caudal meningitis and asepsis. Acta Anaesthesiol Scand.
block in Australia and New Zealand. Anaesth 2002;46(6):639-46. https://doi.org/10.1034/j.1399-
Intensive  Care. 2013;41(1):102-7.  https:/doi. 6576.2002.460602 .x
0rg/10.1177/0310057X1304100117 11. Chan YC, Dasey N. latrogenic spinal epidural
Reichel M, Heisig P, Kohlmann T, Kampf G. Alcohols abscess. Acta Chir Belg. 2007;107(2):109-18. https://
for skin antisepsis at clinically relevant skin sites. pubmed.ncbi.nim.nih.gov/17515258/

Antimicrob Agents Chemother. 2009;53(11):4778-  12. Castilla-Guerra L, Fernandez-Moreno MC, Lopez-
82. https://doi.org/10.1128/AAC.00582-09 Chozas JM. Meningitis tras anestesia intradural
Neal JM, Bernards CM, Hadzic A, Hebl JR, Hogan y asepsia: dos  cuestiones irreconciliables?
QH, Horlocker TT, et al. ASRA Practice Advisory on [Meningitis  following spinal anaesthesia and
Neurologic Complications in Regional Anesthesia and asepsis: two irreconcilable issues?]. Rev Neurol.
Pain Medicine. Reg Anesth Pain Med. 2008;33(5):404- 2005;40(1):62. Spanish. https:/pubmed.ncbi.nim.
15. https://doi.org/10.1016/j.rapm.2008.07.527 nih.gov/15696429/

Kampf G, Kramer A. Epidemiologic background of ~ 13. Association of Anaesthetists of Great Britain and

hand hygiene and evaluation of the most important
agents for scrubs and rubs. Clin Microbiol Rev.
2004;17(4):863-893. https://doi.org/10.1128/
CMR.17.4.863-893.2004

Sviggum HP, Jacob AK, Arendt KW, Mauermann ML,
Horlocker TT, Hebl JR. Neurologic complications after
chlorhexidine antisepsis for spinal anesthesia. Reg

Ireland,  Obstetric  Anaesthetists’
Regional Anaesthesia UK; Association of Paediatric
Anaesthetists of Great Britain and Ireland, Campbell
JP, Plaat F, Checketts MR, Bogod D, Tighe S, Moriarty
A, et. al. Koerner R. Safety guideline: skin antisepsis
for central neuraxial blockade. Anaesthesia.

2014;69(11):1279-86. https://doi.org/10.1111/

Association;

Rev Col Bras Cir 48:€20202633



Tostes

Alcohol (70%) versus alcoholic chlorhexidine solution (0.5%) in skin antisepsis for neuraxial blocks: a randomized clinical trial

14.

15.

16.

17.

19.

20.

21.

22.

23.

anae.12844
Perry S, Barnes J, Allan A. Performing and interpreting
a lumbar puncture. Br J Hosp Med (Lond).

2018;79(12):C183-C187. https://doi.org/10.12968/
hmed.2018.79.12.C183

Sato S, Sakuragi T, Dan K. Human skin flora as a
potential source of epidural abscess. Anesthesiology.
1996,85(6):1276-82.  https://anesthesiology.pubs.
asahq.org/article.aspx?articleid=1949127

Trabulsi LR, Alterthum F. Microbiologia. 5a ed. Séo
Paulo: Atheneu; 2008. 760 p.

Siegel S, Castellan NJ Jr. Estatistica ndo paramétrica
para ciéncias do comportamento. 2a ed. Porto
Alegre: Artmed; 2006. 448 p.

Moher D, Hopewell S, Schulz KF, Montori V, Ggtzsche
PC, Devereaux PJ, et al. CONSORT 2010 explanation
and elaboration: updated guidelines for reporting
parallel group randomised trials. BMJ. 2010; 340:
€86. https://doi.org/10.1136/bm|.c869

Tenny S, Gossman WG. Evidence Based Medicine
(EBM). 2017 Dec 8. StatPearls[Internet]. Treasure
Island (FL): StatPearls Publishing; 2017
Disponivel em: https://www.ncbi.nlm.nih.gov/books/
NBK470182/ Acesso em: 20/05/2020.

Duncan A, Patel S. Neurological complications
in obstetric regional anesthetic practice. J Obstet
Anaesth  Crit Care 2016;6:3-10. https:/doi.
0rg/10.4103/2249-4472.181055

Raedler C, Lass-Florl C, PUhringer F, Kolbitsch C,
Lingnau W, Benzer A. Bacterial contamination of
needles used for spinal and epidural anaesthesia. Br J
Anaesth. 1999;83(4):657-8. https://doi.org/10.1093/
bja/83.4.657

Whiteside J, Wildsmith JA. Bacterial contamination of
needles used for spinal and epidural anaesthesia. Br J
Anaesth. 2000;84(2):294-5. https://doi.org/10.1093/
oxfordjournals.bja.a013426

Hebl JR. The importance and

Jun-.

implications  of

Received in: 26/05/2020

Accepted for publication: 02/07/2020
Conflict of interest: no.

Funding source: none.

24.

25.

26.

27.

28.

29.

30.

aseptic techniques during regional anesthesia. Reg
Anesth Pain Med. 2006;31(4):311-23. https://doi.
org/10.1016/j.rapm.2006.04.004

Yezli S, Barbut F, Otter JA. Surface contamination
in operating rooms: a risk for transmission of
pathogens? Surg Infect (Larchmt). 2014;15(6):694-
9. https://doi.org/10.1089/sur.2014.011
Krobbuaban B, Diregpoke S, Prasan S, Thanomsat
M, Kumkeaw S. Alcohol-based chlorhexidine vs.
povidone iodine in reducing skin colonization prior
to regional anesthesia procedures. J Med Assoc Thai.
2011;94(7):807-12.  https://pubmed.ncbi.nim.nih.
gov/21774287/

Del Rio-Carbajo L, Vidal-Cortés P. Types of antiseptics,
presentations and rules of use. Med Intensiva.
2019;43 Suppl 1:7-12. https://doi.org/10.1016/].
medin.2018.09.013

Clarke P, Craig JV, Wain J, Tremlett C, Linsell
L, Bowler U, et al. Safety and efficacy of 2%
chlorhexidine gluconate aqueous 2%
chlorhexidine gluconate in 70% isopropyl alcohol for
skin disinfection prior to percutaneous central venous
catheter insertion in preterm neonates: the ARCTIC
randomised-controlled feasibility trial protocol. BMJ
Open. 2019;9:e028022. https://doi.org/10.1136/
bmjopen-2018-028022

Hibbard JS, Mulberry GK, Brady AR. A clinical
study comparing the skin antisepsis and safety of
ChloraPrep, 70% isopropyl alcohol, and 2% aqueous
chlorhexidine. J Infus Nurs. 2002;25(4):244-9. https://
doi.org/10.1097/00129804-200207000-00007

versus

Lim KS, Kam PC. Chlorhexidine-pharmacology
and clinical applications.  Anaesth Intensive
Care. 2008;36(4):502-12. https:/doi.

org/10.1177/0310057X0803600404
Nuvials Casals X. Antisepsia cutdnea en los
procedimientos invasivos. Med
2019;43(Suppl 1):35-8.

Intensiva.

Mailing address:
Daniela Francescato Veiga

E-mail: danielafveiga@gmail.com

CHOM

Rev Col Bras Cir 48:€20202633



