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Lidocaine controls pain and allows safe wound bed preparation
and debridement of digital ulcers in systemic sclerosis:
a retrospective study
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Abstract In Systemic Sclerosis (SSc), digital ulcers (DU) are
painful, difficult to heal, and frequently infected. To reduce the
risk of bacterial infection and to prevent chronicity, it is essen-
tial to carefully remove necrotic tissue from DU, with maxi-
mum patient comfort. Debridement, although very effica-
cious, is invasive and causes local pain: lidocaine is a local
anesthetic commonly used as to fight pain during debridement
procedures. The aim of the study was to evaluate the efficacy
of lidocaine 4% in pain control during debridement procedure
of DU in SSc. One hundred eight DU characterized by pain
Numeric Rating Scale (NRS) >3/10 before starting the proce-
dure were treated with lidocaine 4 % (lidocaine cloridrate
200 mg in 5 ml of injecting solution). Pain was measured with
NRS (0–10) before starting debridement, after 15 min of lido-
caine application and at the end of the procedure. In DU, in
respect to baseline (mean NRS 6.74 ± 2.96), pain after appli-
cation of lidocaine 4 % for 15 min was significantly lower
(mean NRS 2.83 ± 2.73) (p < 0.001). At the end of the pro-
cedure, pain control was still maintained and significantly

lower (mean NRS 2.88 ± 2.65) in respect to baseline
(p < 0.001). No systemic adverse event due to topical lido-
caine were observed. In SSc, topical application of lidocaine
4 % significantly reduces pain, allowing a safe debridement
procedure, thus improving the management of DU.
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Introduction

In Systemic Sclerosis (SSc), at least 50 % of patients develop
digital ulcers (DU), which are usually chronic, painful, infect-
ed, and at risk of developing serious complications such as
gangrene, osteomyelitis, and amputation [1–3].

In DU, wound bed preparation is of pivotal importance and
the further debridement of necrotic or compromised tissue is a
fundamental step to foster healing, prevent chronicity, and
reduce the risk of bacterial infection [4].

Debridement is a part of the wound bed preparation which
may obtain the removal of foreign material and devitalized or
contaminated tissue from or adjacent to the lesion. This is
important because it is well known that tissue necrosis and
slough may release cytokines that can frequently determine
pain and worsen the status of DU.

Debridement can be achieved through surgical, enzymatic,
autolytic, mechanic, or biological methods.When the removal
of devitalized tissue in DU is performed by the use of scalpels
and surgical instruments, the procedure is usually painful.
Therefore, it is essential to carefully remove necrotic tissue
while maintaining the highest patient comfort possible.
Lidocaine was demonstrated to be a viable option, and it is
commonly used as a local anesthetic to control pain during
debridement [5, 6]; it is indicated for venipuncture,
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intravenous cannulation, and minor surgeries. Topically, it is
used to relieve itching or burning of the skin; otherwise it can
be injected directly in the tissues in minor surgery, especially
dentistry. Currently, no data indicating the dosage of lidocaine
that should be employed to control DU pain during debride-
ment both in general and SSc population is reported in litera-
ture [7, 8]. For this reason, we reviewed the charts of SSc
patients submitted to surgical and/or autolytic debridement
of hands DU to evaluate the efficacy of lidocaine 4 % in
controlling pain during the procedure.

Patients and methods

The clinical charts of SSc patients, classified with ACR/
EULAR criteria and subset according to Leroy et al. [9, 10],
with DU of the hands, followed up from 1 January 2013 to 30
June 2013 in the Division of Rheumatology, University of
Florence, submitted to routine weekly debridement, according
to wound bed preparation methodology, were retrospectively
reviewed. Patients were enrolled in the study if pain assessed
with Numeric Rating Scale (NRS) was >3 before the removal
of the dressing; DU derived from digital pitting scars and
calcinosis were excluded, according to a previously proposed
classification [1]. Before every procedure, patients were in-
formed about the task of the debridement and about the use
of anesthetics to control local pain. In the case of patients with
multiple DU, the procedure was performed separately on each
lesion, without time overlapping. In our practice with SSc
patients, DU were treated with galenical formulation of lido-
caine 4 % solution vials (each lidocaine vial contained lido-
caine cloridrate 200 mg in 5 ml of injecting solution) applied
on the lesion for 15 min before debridement through a gauze
soaked with the solution. According to our practice, lidocaine
4 % 1ml was used on DU <0.5-cm diameter, 2 ml on DU 0.5–
1-cm diameter, and 3 ml on DU >10-cm diameter. Lidocaine
4 % solution vial was chosen as supplied routinely by the
pharmacy of our hospital. We decided to maintain the lido-
caine for 15 min as applied on a skin lesion and not on intact
skin, where a more prolonged exposure is recommended, sup-
posing a more rapid absorption due to epithelial membrane

damage. Pain was measuredwithNRS (0–10) after the remov-
al of the dressing, 15 min after lidocaine application (and
considered satisfactory if reduced of minimum 40 % from
baseline) and then at the end of the procedure.

Informed consent was obtained from all patients prior the
procedure and the study was approved by our local ethical
committee.

Data were inserted in a Microsoft Excel datasheet; ANOVA
for repeated measures, with Bonferroni’s multiple comparison
test for post hoc analysis, was used for the evaluation of effica-
cy. Chi-square was used to evaluate differences between groups
in the binomial variables. Data analysis was performed using
SPSS 12.0 statistical package for Windows and results are pre-
sented as mean ± standard deviation for continuous variables,
with p < 0.05 considered as statistically significant.

Results

The clinical charts of 92 SSc patients with DU of the hands
were reviewed: debridement was performed by surgical and
autolytic methods to clean the wound bed [4]; mean duration
of debridement procedure excluding lidocaine application was
20 min (Fig. 1). Seventy-six out of 92 patients fulfilled
inclusion/exclusion criteria: according to skin involvement
extent, 69 were limited cutaneous SSc (lSSc) (63 women
and 6 men, mean age 61 ± 6 years) with a total of 94 DU
and 7 diffuse cutaneous SSc (dSSc) (6 women and 1 man,
mean age 63 ± 4 years) [10] with a total of 14 DU. After
15 min of lidocaine application, we found a reduction of pain
in 100/108 DU (92.59 %); the remaining 8/108 DU required
an additional time exposure to lidocaine and were therefore
excluded from the analysis.

In respect to baseline (mean NRS 6.74 ± 2.96), pain after
lidocaine application was significantly lower (mean NRS
2.83 ± 2.73, p < 0.001). At the end of procedure, pain control
was still maintained and significantly lower than baseline
(mean NRS 2.88 ± 2.65, p < 0.001), despite the invasive
procedure of debridement with scalpels (Fig. 2).

The topical application of lidocaine 4 % did not elicit any
systemic severe adverse event, but local discomfort (burning

b ca

Fig. 1 DU before (1a) and after (1b) debridement performed after lidocaine application. The lesion has a large and deep area of dry necrotic tissue which
needed more than one debridement procedure. The lesion healed after 23 weeks of treatment (1c)
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and itching) was observed in 28/108 DU (25.92 %); in all
cases, the time to resolution of local event was lower than
3 min. The 8 DU excluded from the whole analysis, due to
the extra time needed to get anesthesia, were more severe: 2
derived from gangrene, 4 from extended necrosis, 2 with
chronic infection. Despite the delay, we have observed results
similar to the larger group (mean NRS before lidocaine
6.50 ± 2.20 vs mean NRS after lidocaine 2.75 ± 1.03 vs mean
NRS after debridement 3.12 ± 1.12, p < 0.001).

Discussion

In this study, we showed that the application of lidocaine 4 %
on DU can successfully control pain and allow a safe debride-
ment. To our knowledge, this is the first study evaluating the
topical use of lidocaine in standard concentrations to reduce
pain during the procedure of debridement in SSc patients af-
fected by a painful complication like DU, apart from a single
case report [8]. Previously, in a placebo-controlled, multicen-
ter, double-blind study, it was shown that lidocaine 2 % ap-
plied locally before debridement on leg ulcers of vascular
etiology reduced pain significantly [5].

Our data show that the local application of lidocaine 4 %
elicits a significant reduction of pain in the majority of SSc pa-
tients, thus favoring a painless and safe debridement procedure.
Debridement allows the nurse to carefully remove eschars, fibrin,
necrotic tissue, and clean the DU borders. Obviously, the de-
bridement procedure is an invasive maneuver which reduces
the risk of bacterial proliferation and other complications and is
pivotal for significantly reducing DU time to healing.

The cleaning of DUwith debridement is known to allow the
reduction of drug use as well as medical and nursing activities,
thus significantly lowering the costs needed to heal DUs.

A faster control of pain may have a positive impact on
direct costs for specialist care and help to significantly spare
the frequent use of nonsteroidal anti-inflammatory drugs and

analgesics [6]. In addition, it can reduce indirect costs related
to the loss of working days and psychological stress due to
pain and disability, also supported by a good safety profile.

Regarding anesthesia timing, only 8/108 DU enrolled in our
study required lidocaine application for more than 15 min to
reach an effective pain control, thus undergoing a delayed de-
bridement later in the session. These patients carried more se-
vere DU or suffered from a chronic history of uncontrolled
pain. The severity of DU may likely be one of the reasons that
have provoked a delayed effect of lidocaine. In practice, this
suggests that we may encounter patients with severe DUwhich
may need a special care with extra time to get anesthesia.

In conclusion, our study provides the evidence that local
lidocaine 4 % solution may significantly control DU pain thus
allowing a safe debridement procedure. For this reason, the
use of lidocaine 4 % could be therefore usefully translated in
every day clinical practice to facilitate the work of nurses on
DU and alleviate the discomfort of SSc patients.

Further studies with higher number of DU are warranted to
confirm our preliminary data.

In the future, it would be interesting to extend the investi-
gation of this procedure in DU of the lower limbs in SSc as
well as in other rheumatic diseases.

Compliance with ethical standards Informed consent was obtained
from all patients prior the procedure and the study was approved by our
local ethical committee.

Disclosures None.
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Fig. 2 NRS pain (mean ± SD)
before (a) and after 15 min of
lidocaine application (b), and at
the end of procedure (c)
*p < 0.001
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