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ABSTRACT

Introduction: The recurrent nature of
hidradenitis suppurativa (HS), even under
maintained systemic treatment, makes it nec-
essary to have effective local treatments; how-
ever, the response to these therapies is variable
(44–81%). The application of galvanic current
(GC) has demonstrated its utility in humans in
treating lesions structurally similar to those of
HS. With this background, the main objective

of this study was to evaluate the efficacy and
safety of ultrasound-guided percutaneous GC in
inflamed and/or draining tunnels of HS.
Methods: This was an open study (one-way
repeated measures design over time). Patients
were evaluated at 4 and 12 weeks after receiving
GC. A combined clinical response at week 12
(absence of suppuration/inflammation on
examination and clinical interview) was con-
sidered the principal variable of efficacy.
Adverse effects potentially associated with GC
were reported by telephone and at each visit.
Results: Twenty-six patients were included,
with a male/female ratio of 5:8. The mean age
was 35.84 (13.14) years. At 12 weeks after the
administration of GC, a complete response was
achieved in 77% (20/26) of the treated lesions.
No serious adverse effects were observed, and
the mean procedural pain assessed by the
numeric rating scale was 0.03 (0.2).
Conclusion: GC has proven to be effective and
well tolerated in inflamed and draining tunnels
of patients with HS.
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Key Summary Points

Local therapies in hidradenitis suppurativa
are necessary because of the recurrent
nature of the disease. Currently, there are
no intralesional therapies capable of
physically eliminating the inflamed
tunnels associated with hidradenitis
suppurativa.

The study aimed to evaluate the
effectiveness and safety of percutaneous
ultrasound-guided galvanic current (GC)
therapy in HS tunnels, utilizing a 12-week
repeated measures design. Effectiveness
was assessed on the basis of symptom
reduction and lesion dimensions via
ultrasound, while safety was monitored
for adverse effects related to GC
administration.

Significant symptom reduction and lesion
dimension decrease were observed over
time, with most patients achieving
complete response by week 12 and
experiencing mild, reversible adverse
effects.

DIGITAL FEATURES

This article is published with digital features,
including an animation to facilitate under-
standing of the article. To view digital features
for this article go to https://doi.org/10.6084/
m9.figshare.25425787.

INTRODUCTION

Hidradenitis suppurativa (HS) is a chronic
inflammatory disease affecting the apocrine
sweat glands located in the large skin folds
[1, 2]. The estimated prevalence is around
0.7–1.2% in our environment, it is three times

more frequent in women and starts in adoles-
cence in about 50% of cases [1, 3].

Early lesions, inflammatory nodules, may
evolve into abscesses and, if the inflammatory
response is perpetuated, into draining tunnels
[1, 4]. A key role in this response is played by the
innate immunity pathway dependent on the
NLRP3 inflammasome [5], which initiates the
inflammatory process and is the stimulus for
the release of cytokines involved in HS: tumour
necrosis factor alpha (TNFa), interleukins (IL)-
1b, 17 and 23 [6, 7]. On the other hand, an
alteration of the local microbiota and the exis-
tence of bacterial biofilms inside the tunnels
could act as an antigenic stimulus facilitating
flares of suppuration and malodour [1, 2, 8].

Therapeutic options for HS differ according
to severity and they range from topical antibi-
otics to surgical removal of the affected tissue
[1, 2, 9, 10]. Biologic drugs that block molecular
targets involved in the disease (TNFa, Il-17) are
now available [1, 2, 9]. Unfortunately, classical
intralesional therapies, necessary given the
recurrent nature of HS (even under systemic
therapy), have erratic resolution rates varying
from 44% to 81% [10], an even more limited
efficacy in draining tunnels [10].

In the absence of optimal intralesional ther-
apy, interest arose in percutaneous galvanic
current (GC). Its mechanism of action is based
on the production of a stimulus that induces a
new activation of the NLRP3 inflammasome to
reinitiate the control of inflammation as well as
the elimination of bacterial biofilms [5, 8]. GC
causes a decrease in the release of IL-1b in
macrophages in vitro [5], this interleukin being
responsible for the transition of the abscess to
tunnel formation [4, 6].

The administration of GC to fistulizing
lesions using percutaneous needles has been
effective in reducing inflammation in mamil-
lary tunnels structurally similar to those that
can be identified in HS [11].

Against this background, the main objectives
of the study were to evaluate the effectiveness
and safety of ultrasound-guided percutaneous
GC in inflammatory and draining tunnels of
HS.
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METHODS

Experimental Design

A one-way repeated measures design over time
was used. Measures were obtained pre-inter-
vention (time 1) and at 4 weeks (time 2) and
12 weeks (time 3) of follow-up. The study
included patients older than 18 years with a
clinical diagnosis of HS, presenting inflamed or
draining tunnels in the areas affected by HS, in
the absence of systemic treatment initiated in
the last month. The candidate lesion to be
treated had to be a single, structurally simple
tunnel that did not communicate with other
tunnels. Only one lesion was treated per
patient. The study was approved by the Clinical
Investigation Ethics Committee of the ‘Virgen
de Las Nieves’ University Hospital (Granada,
Spain).

Objectives

The aim of our study was to evaluate the effec-
tiveness and safety of percutaneous ultrasound-
guided GC administration in inflamed and/or
draining tunnels of HS. Secondary objectives
were to evaluate the ultrasound reduction of
lesions treated with GC and to evaluate the
persistence of remission in lesions in which a
complete clinical response was achieved at
week 4 (time 2).

Study Procedures

The Galvani-K� GC generator was used to
administer GC, which consists of an adapter to
which an Abbocath catheter (Fig. 1) is attached,
and a contact socket to be held by the patient.
The process begins with the administration of
tumescent local anaesthetic in the area to be
treated (100 ml of physiological saline, 2 ml of
mepivacaine 2%, 1 ml of bupivacaine 0.5% with
adrenaline, and 2 ml of bicarbonate 1 molar).
Subsequently, the 14G Abbocath needle is
inserted into the tunnel under ultrasound
guidance, which is coupled to the negative
electrode of the Galvani-K� GC generator
equipment. Then, between 5 and 10

applications of polar, continuous and uninter-
rupted GC is performed with a constant inten-
sity and a duration of 5 s. A second cycle of GC
is administered after 4 weeks in case of no
complete response (see Sect. ‘‘Complete
Responses Achieved’’). The procedure can be
visualized in the audiovisual material provided
(Video).

Selection of Lesion to be Treated
Assessment of the lesion was based on physical
and ultrasound examination. The tunnel must
present spontaneous pain, pain on palpation, or
active drainage 4 weeks prior to inclusion. If the
patient has several lesions that meet the first
criterion, the following criteria will be used to
select the draining fistula in descending order of
priority:

1. Inflammatory or draining tunnel located
over a Hurley II vs. Hurley III area.

2. Inflammatory or draining tunnel that pre-
sents one path vs. several subcutaneous
paths.

3. Inflammatory or draining tunnel that does
NOT have other lesions typical of the
disease (inflammatory nodules, abscesses
and other fistulas) in its proximity.

4. Inflammatory or draining tunnel that, in
the cutaneous ultrasound in mode B, does
NOT present destructuring of the lower
wall. Findings suggestive of deep extension
and potential for associated abscess
formation.

5. Inflammatory or draining tunnel that, in
the opinion of the investigator, is anatom-
ically more accessible to perform the study
procedures (ultrasound evaluation and fol-
low-up) (Fig. 2).

Outcome Measures

Effectiveness
At each visit, pain, suppuration, malodour and
pruritus were evaluated by means of a clinical
interview; all of these features were scored by
the patient on an 11-point numerical rating
scale (NRS, with 0 equalling ‘‘no symptoms’’ and
10 equalling ‘‘very severe symptoms’’ used as
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anchors). Physical examination was used to
evaluate the local inflammatory activity of the
tunnel, assessing suppuration on vigorous digi-
tal compression, pain on palpation, or
erythema.

The main outcome of the study was com-
plete response at week 12, which was consid-
ered if no inflammatory signs were identified in
the treated lesion (no erythema, no suppuration
on vigorous digital compression and no pain on
manipulation) and the patient reported no

suppuration or pain in the previous week (0 out
of 10 in NRS in the last week).

Those lesions in which a complete response
was achieved at week 4 were re-evaluated by
examination and clinical interview at week 12
to assess whether the remission achieved was
maintained over time.

Other secondary outcome measures were the
longitudinal and transverse diameters, the vol-
ume and the depth of the lesion, all of them
determined by ultrasonography at each visit.

The Hurley stage and the International
Hidradenitis Suppurativa Severity Score System-
4 (IHS4) scales were used to determine structural
damage of the treated area and overall disease
inflammatory severity. Both Hurley and IHS4
were evaluated at the baseline visit and at
week 12 post-treatment.

Safety
Adverse effects were assessed by telephone call
48 h after the intervention, as well as at each
face-to-face visit after the first GC administra-
tion (weeks 4 and 12). Among the adverse
effects under study, both local (haematoma,
infection, paraesthesia, recurrence) and sys-
temic (syncope, bleeding with anaemia, sepsis)
complications were studied, any unfavourable

Fig. 1 Galvani-K� device and ultrasound-guided proce-
dure. a Galvanic current generator with built-in Abbocath
catheter adapter and contact socket. b HS inflammatory
tunnel before starting treatment. c Abbocath catheter
incorporated inside the tunnel under ultrasound guidance.
d Hyperechoic line of sclerosis after administration of 5

cycles of galvanic current and removal of the Abbocath
catheter. e Reduction in perilesional edema, longitudinal
diameter, and depth of the treated lesion after 12 weeks of
treatment

Fig. 2 Abbocath needle is observed inside an inflamma-
tory tunnel; as the galvanic current is applied, the
Abbocath must be mobilized to contact the physical limits
of the fistula, as it is withdrawn to cover the entire length
of the tunnel
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event potentially related to the administration
of GC was considered an adverse effect.

Ethical Approval
This study was conducted in accordance with
the Helsinki Declaration of 1964 and was
approved by the Ethics Committee for
Biomedical Research of the Province of Granada
(Internal code 1239-N-22). The participants in
this study have given their informed consent for
the publication of the details of their cases.

Statistical Analysis

Descriptive statistics were used to evaluate the
characteristics of the sample. The Shapiro–Wilk
test was used to assess the normality of the
variables. Continuous variables are expressed as
mean and standard deviation (SD). Qualitative
variables are expressed as relative and absolute
frequency distributions. Multiple analysis of
variance (MANOVA) tests were performed to
analyse the differences in ultrasound measure-
ments and symptom intensity according to NRS
at each visit. Statistical significance was con-
sidered if p values were less than 0.05. Statistical
analyses were performed using JMP version
9.0.1 (SAS institute, North Carolina, USA).

RESULTS

The baseline characteristics of the sample are
summarized in Table 1.

Clinical Response

The results from MANOVA showed there were
differences over time in the combined depen-
dent variable from symptoms, p\0.01
(Table 2). When the results were considered
separately, the univariate analysis showed sig-
nificant differences in suppuration, pain, itch-
ing and malodour. Figure 1 shows p values from
univariate analyses and means scores for each
symptom over time. In this regard, suppuration
showed a mean reduction of 70% (1.34/4.62) at
week 4 and 88.53% (0.53/4.62) at week 12,
compared to baseline NRS values. Pain was

Table 1 Baseline characteristics of the sample

Sociodemographic characteristics of the sample

Age (years) 35.84 (13.14)

Sex

Woman 61.54% (16/26)

Man 38.46% (10/26)

Family history of HS

No 57.69% (15/26)

Yes 42.31% (11/26)

Age of HS onset (years) 22.03 (10.11)

Current smoker

No 34.62% (9/26)

Yes 65.38% (17/26)

Systemic treatment (non-biological)

No treatment 69.23% (18/26)

With treatment 30.77% (8/26)

Biological treatment

No treatment 84.6% (22/26)

With treatment 15.38% (4/26)

Ultrasound features of lesions

Longitudinal diameter (mm) 28.53 (10.57)

Transverse diameter (mm) 17.36 (6.96)

Depth of lesion (mm) 4.48 (2.24)

Volume (mm3) 2679.62 (3151.25)

Clinical features of lesions

Suppuration (NRS) 4.62 (3.2)

Pain (NRS) 3.11 (2.3)

Malodour (NRS) 3.62 (3.66)

Itching (NRS) 3.65 (3.46)

Disease severity

IHS4 5.92 (3.34)

Hurley

1 0

2 96.15% (25/26)
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reduced by 77.81% (0.69/3.11) at week 4 and by
85.21% (0.46/3.11) at week 12. Itching
decreased 58.56% (1.5/3.62) at week 4 and
58.08% (1.53/3.65) at week 12. For malodour, a
reduction from baseline values of 84.25% (0.57/
3.62) was achieved at week 4 and 98.07% (0.07/
3.62) at the final visit at week 12.

Ultrasound Response

In terms of ultrasound response, MANOVA tests
showed differences over time in the combined
dependent variable of ultrasound measure-
ments. Significant differences were observed
when analysing each of the ultrasound response
variables independently by univariate analysis.
Thus, longitudinal diameter decreased by 36.7%
(18.06/28.53 mm) at week 4 and by 71.47%
(13.2/28.53 mm) at week 12. The transverse
diameter decreased by 25.4% (12.95/17.36 mm)
at week 4 and by 52.59% (8.23/17.36 mm) at
week 12. The reduction in depth achieved at
week 4 was 32.81% (3.01/4.48 mm) and 40%
(2.69/4.48 mm) at week 12. Volume experi-
enced a 58.82% reduction (1103.58/2679.62
mm3) at week 4 and was reduced by 60.57%
(1056.46/2679 mm3) at week 12.

Complete Responses Achieved

At week 4, 57.69% (15/26) of patients had
achieved complete response and the remaining
11 patients required a second cycle of GC. At
the week 12 visit, five of the 11 patients who
required a second application of GC had made a

complete clinical response, implying that,
finally, 77% (20/26) of the patients in the sam-
ple had achieved complete response at week 12.

Finally, the 15 patients who achieved com-
plete response at the week 4 visit persisted
without clinical signs of inflammation and
without pain or suppuration in the previous
week, i.e. the treated lesions persisted in
remission.

Overall Disease Inflammatory Severity

Ten out of the 26 patients in the GC group
transitioned from being classified as Hurley
stage II to Hurley stage I owing to the physical
and sonographic disappearance of the fistulous
structure. The mean baseline IHS4 score was 5.9;
at 12 weeks, the mean IHS4 score was 2.5,
indicating a reduction of 3.4 (0.72) points from
baseline (p\0.01).

Safety

Regarding safety, most patients experienced no
adverse effects. In the telephone interview 48 h
after the first cycle of GC, some patients repor-
ted dysaesthesia (15.4%; 4/26) or mild pain
(15.4%; 4/26). The most frequent adverse effect
referred by patients at the week 4 and week 12
visits was the development of a breakout of
suppuration of the lesion, experienced by
15.4% (4/26) of patients at both visits (Fig. 3).
The mean procedural pain assessed by NRS was
0.03; only one patient gave a pain score of 1 for
the procedure, and the remaining 25 reported
that the procedure was painless (they gave a
pain score of 0 for the procedure). No serious or
unexpected adverse effects were identified dur-
ing the procedure. All adverse effects reported
were mild, reversible and did not lead to dis-
continuation of treatment or additional medi-
cal care.

Ultrasonographic Factors of Response

A univariate analysis was designed to identify
potential predictors of response. Ultrasono-
graphic predictors of response to GC were thus
identified: greater baseline lesion depth was

Table 1 continued

3 3.85% (1/26)

N = 26

Continuous data are expressed as mean and standard
deviation (SD), qualitative data are expressed as percentage
% and (fraction)
IHS4 International Hidradenitis Suppurativa Severity
Score System, NRS Numeric Rating Scale, mm millimetres
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Table 2 Evolution of the clinical and ultrasound response variables with each visit

Variable of response Baseline
visit

After
4 weeks

After
12 weeks

Multiple ANOVA testsa p

Suppuration (NRS) (%

reduction)

4.62 1.34

(70.0%)

0.53

(88.53%)

\ 0.01

Pain (NRS) (% reduction) 2.69 0.69

(77.81%)

0.46

(85.21%)

\ 0.01

Itching (NRS) (%

reduction)

3.65 1.5

(58.56%)

1.53

(58.08%)

\ 0.01

Malodour (NRS) (%

reduction)

3.62 0.57

(84.25%)

0.07

(98.07%)

\ 0.01

Longitudinal diameter (mm)

(% reduction)

28.53 18.06

(36.7%)

13.2

(71.47%)

\ 0.01

Dermatol Ther (Heidelb)



associated with higher NRS pain scores at
week 12 and a lower probability of complete
response at weeks 4 and 12. Higher volume was
also associated with higher NRS pain scores at
the final visit.

DISCUSSION

The present study evaluated the effectiveness
and safety of the administration of GC in
inflammatory and draining tunnels in patients
diagnosed with HS, by means of a pilot study.
The baseline sociodemographic and clinical
features are similar to those of other studies that
have analysed intralesional treatment options

in HS (female predominance, mean age close to
35 years, high prevalence of smoking)
[10, 12, 13]. In our study, 12 weeks after initia-
tion of treatment, complete response (absence
of signs of inflammation on physical examina-
tion and absence of pain or suppuration repor-
ted by the patient in the last week) was achieved
in 77% of patients (20/26); most of these com-
plete responses were achieved after a single
administration of GC: 57.69% (15/26) of com-
plete responses after 4 weeks of initiating GC.
Most of the treated lesions experienced pro-
gressive ultrasound reduction with significant
differences at each visit.

Table 2 continued

Variable of response Baseline
visit

After
4 weeks

After
12 weeks

Multiple ANOVA testsa p

Transverse diameter (mm)

(% reduction)

17.36 12.95

(25.4%)

8.23

(52.59%)

\ 0.01

Depth (mm) (% reduction) 4.48 3.01

(32.81%)

2.69 (40%) \ 0.01

Volume (mm3) (%

reduction)

2679.62 1103.58

(58.82%)

1056.46

(60.57%)

\ 0.01

NRS Numeric Rating Scale, mm millimetres
aGraphical representation of the repeated measures MANOVA tests
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In a systematic review of 15 studies evaluat-
ing the different intralesional treatment options
in HS, infiltration with intralesional triamci-
nolone acetonide obtained complete response
of lesions in 44–70% of cases [10]. The vari-
ability in the efficacy obtained could be
explained by the heterogeneity of the response
assessment methods in each study, although
the clinical criteria of absence of suppuration
was the most frequently adopted element of
response to therapy [10]. Another factor to take
into account when comparing therapies is the
nature of the lesions treated: in most studies,
inflammatory nodules, abscesses and tunnels
were included simultaneously [10]. Regarding
this last point, a multicentre study of 135 indi-
vidual lesions treated with intralesional infil-
tration of triamcinolone acetonide achieved
complete response in 37.5% (9/24) of the trea-
ted tunnels, using a sample and criteria of
response to treatment similar to our study (sig-
nificant reduction of the lesion on clinical or
ultrasound examination) [12].

Photodynamic therapy is another modality
of intralesional therapy that has been classically
employed. A case series of 38 patients achieved
complete remission in 76.3% of the lesions
treated [13], although the percentage of
response is similar to that obtained in our work,
the response achieved exclusively in tunnels is
not specified.

In terms of safety, the administration of GC
was considered painless by the patients; the
most frequent adverse effect 48 h after the first
cycle was mild, self-limited dysaesthesia of the
treated area, and the most frequent at subse-
quent visits was an outbreak between cycles.
The safety profile is similar to that obtained
with intralesional corticosteroid therapy, and
no atrophic scarring was recorded in our study
[10]. Adverse effects derived from the adminis-
tration of GC were mild and reversible. The
tolerability described by patients treated with
GC seems to exceed that reflected in studies
evaluating the administration of photodynamic
therapy or intralesional laser, where serious

Fig. 3 Distribution of adverse effects at 48 h, 4 weeks and 12 weeks after the first cycle of galvanic current. Each segment of
the pie chart shows the observations and the percentage with respect to the sample
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adverse effects (abscesses, fever, cellulitis) have
also been described [10, 13].

A univariate analysis identified that the
ultrasound parameters of depth and volume
could potentially serve as predictors of
response. However, the sample size of this study
did not permit definitive conclusions to be
drawn from these findings, and future larger
studies are necessary.

In the present pilot study, GC appears to be
an effective therapeutic alternative in inflam-
matory and draining HS tunnels, with a high
response rate with a single administration of
treatment. The fact of being a physical therapy,
without the use of drugs with potential systemic
absorption gives GC a favourable safety profile.
As it does not require general anaesthesia, it can
be applied in the office with a low cost in
consumables.

The main limitations of our study are the
lack of a control group in the design, the small
sample size and the absence of follow-up of
lesions beyond 12 weeks.

Based on the results of this study, our future
research perspectives include the development
of clinical trials in order to confirm our results
and compare them with other classical intrale-
sional treatments.

CONCLUSION

Intralesional galvanic therapy could be an
effective and safe physical therapy in the treat-
ment of inflamed or draining tunnels of HS.
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