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BACKGROUND:  The  purpose  of  this  case report  is  to highlight  for the  first  time  the  way  Medical  Infrared
Thermography  can  be a  helpful  tool  to  assist  the  surgeon  in  the  surgical  treatment  of Hidradenitis
Suppurativa inflammatory  disease.
METHODS:  A  36-year-old  man  with  a  7-year  history  of  Hidradenitis  Suppurativa  presented  inflammatory
nodules  in  the left axilla  area  corresponding  to Hurley  stage  II. Choice  is  made  to  surgically  treat  this
patient  using  a wide  excision  protocol  combined  with  a  postoperative  second  intention  healing.  For  the
study  purpose,  an  IR  FLIR  SC620  camera  (FLIR  Systems,  Wilsonville,  OR),  having  a  high  resolution  pixel
detector  of 640  × 480  pixels  for greater  accuracy  and  higher  resolution,  has been  used.
RESULTS:  For  the  first time  in  the literature,  this  case  report  on HS disease  supports  the  idea  that  real-time

medical  infrared  thermography  may  be  helpful  in  establishing  the  true  extent  of disease  preoperatively
in  the  surgical  room  and  in a similar  manner,  that this  technique  allows  the  surgeon  to  ensure  all  diseased
lesions  are  removed  during  surgery.
CONCLUSIONS:  At  least,  medical  infrared  thermography  seems  to  be  a powerful  tool  to  control  the  final
wide  surgical  wound,  in  order  to  minimize  recurrence  risk of  such  a disease.

©  2017  The  Author(s).  Published  by Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
he CC
access  article  under  t

. Introduction

Hidradenitis suppurativa (HS) also known as Verneuil’s disease
s a chronic inflammatory cutaneous disorder that involves the
nfundibular terminal follicles in areas rich of apocrine glands. It
an be associated with recurrent, painful and inflammatory fis-
ulous tracts within the skin, scarring and nodules and abscesses
ormation [1–3]. HS is a complex disease of difficult manage-

ent whose aetiology remains unknown and controversial [4].
idradenitis Suppurativa (HS) is considered as a life-altering skin
isease that affects 1–4 per cent of the world’s population, and that

s more likely to occur in females in the rate 3–1. Most commonly
ffected locations are the armpits, groin, buttocks and breasts. The
reatments are most appropriately chosen on the basis of disease
everity. The Hurley severity classification for HS is useful even if it

resents limitations [5].

There are three levels in the management of hidradenitis sup-
urativa: topical options, systemic options and surgical methods.
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At each stage, each treatment has shown to be efficient, and may
therefore be used either alone or in combination [6]. Operative exci-
sion of the involved follicles seems to be the only curative treatment
for prevention of recurrence [7]. Guidelines recommend the wide
radical excision technique, whenever possible, mainly for Hurley
stage II and III lesions [8]. This extensive removal of the affected skin
leads to the lowest recurrence rate estimated in the range 0–15%
[5,7–9]. One of the major technical points concerns the margin of
the excision: an excision not performed in healthy margin may  lead
to an important recurrence rate up to 79.9% [6,8,10,11].

2. Case report

A 36-year-old man  with a 7-year history of HS presented inflam-
matory abscesses in the left armpit area corresponding to Hurley
stage II. In December 2012, this patient had ever undergone a
surgical treatment for the right axilla area with wide excision
surgery and secondary intention healing. He also presented nodules
and abscesses in intergluteal and inguinal regions, not surgically

treated. The patient exhibited good clinical postoperative evolution
and has not had any recurrence for 4 years after surgery. Surgery
has been scheduled for left axilla lesions under general anesthesia.
He was  lying on the supine position the operating table, left arm
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 area evidenced by IR Thermography after alcohol-based antiseptic solution (b).
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Fig. 1. HS of axillary area, planned for surgical treatment (a); inflammatory

xtended so that this exposure provided access to the whole zone
o be surgically treated (Fig. 1(a)). The secondary intention healing
12] has been the chosen option to close the surgical wound, the
ound being left open. Despite a long healing time, this method

eems to be satisfactory in wounds up to 20 cm with a high level
f acceptance by patients [13] and preferred to others such as skin
raft [14] for example in order to minimize the risk of infection
ccurring when wound is sutured. Although widely used in axil-
ary HS surgical treatments, this secondary intention technique

ay  sometimes induce a contracted scar which disadvantageously
auses the arm movements to be reduced. Patient gave his informed
onsent according to Helsinki Declaration to participate to this
esearch study.

. Discussion

Even though the diagnosis of HS is mainly based on visual
nspection and palpation, the role of complementary imaging could
e to provide objective and precise information [15] especially in
he preoperative step to determine the width of the lateral margins
f the surgical excision. However, radiological or nuclear imag-
ng in the diagnosis and management of HS are not so frequently

entioned in the literature and used in clinical practice. More-
ver, ultrasound imaging can be a helpful technique in establishing
he true extend of disease making more visible clinically identi-
ed borders of the lesions compared to clinical examination [16].
evertheless this technique is usually not used in the immedi-
te preoperative period and depends on the radiologist analysis.
he efficiency of magnetic resonance imaging (MRI) has also been
eported in literature in order to not only help define disease
xtend but also assess coexisting fistulae due to its high contrast
esolution [17,18]. Moreover, because HS condition can clinically
imic  cutaneous Crohn’s disease, MRI  can be used to distinguish

etween these two diseases even if sometimes they can co-exist
19]. First documentation of the appearance of HS on Positron Emis-
ion Tomography (PET) scan may  also be mentioned [20].

The purpose of this case report is to highlight for the first time
he way real-time Medical Infrared Thermography can be a helpful
ool to assist the surgeon in the surgical treatment of Hidradenitis
uppurativa inflammatory disease. The advantage of using medical
nfrared thermography, which is a reliable and noninvasive method

o access the skin temperature maps [21,22], is twofold. Firstly it
llows to clearly optimize the per-operative mapping of lesion with
dequate free margins and secondly it can be used to control after
xcision surgery if all the affected tissues are removed. To the best
Fig. 2. Skin incision with electric scalpel (Erbe VIO.300 D).

of the authors knowledge, it is the first time such complementary
imaging method is used in HS surgical procedure.

For this purpose, an IR FLIR SC620 camera (FLIR Systems,
Wilsonville, OR), having a high resolution pixel detector of
640 × 480 pixels for greater accuracy and higher resolution, has
been used. Before draping the surgical incision site, the preopera-
tive skin area is prepared with an alcohol-based antiseptic solution.
Presence of alcohol on the skin in the preoperative step has a major
incidence of the perfect identification of the incision area evidenced
by infrared thermography. Indeed, alcohol is a volatile liquid which,
due to the process of phase change by evaporating, is going to
store the heat latent of the surrounding air and consequently to
cool it. The skin being in direct contact of this colder air is going to
cool also in an important way by increasing artificially temperature
gaps and making more visible differences between inflammatory
subcutaneous diseased tissues and healthy surrounding ones. This
phenomenon is clearly evidenced in Fig. 1(b).

The identification by Infrared Thermography of the thermal area
can then allow the surgeon to optimize its intervention and the
compromise which he has to face, namely by considering a too
small incision area and deduced risk to not radically remove all HS
tissues and on the other hand by considering a too large incision
area which will increase in an important way  the healing time. Once

drawn the skin incision lines with a margin of safety of 1 cm beyond
the clinical border of activity, the incision is deepened through the
skin and subcutaneous tissues till the fascia, as seen in Fig. 2.
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ig. 3. Excision process (a); corresponding IR thermography showing residual disea
f  the final wide wound (d).

Medical Infrared Thermography also enables to efficiently evi-
ence diseased tissues which would not have been completely
emoved during surgical excision process (Fig. 3(a) and (b)). Even
f these tissues are stripped and visible, the metabolism process
esponsible to inflammation continues to act and consequently to
hermally distinguish between healthy tissues and affected ones.
he real-time thermography in Fig. 3(b) clearly highlights a white
olored spot (evidenced by a white arrow on the thermal photog-
aphy) corresponding to the presence of residual diseased tissue
hich was not curatively removed. The surgeon can then surgically

reat this lesion.
Moreover, after the completion of surgery (Fig. 3(c) and (d)),

he infrared thermography can also act like a control tool to ver-
fy if diseased inflammatory lesions still remain inside the wound.
ig. 3(d) reveals that no residual diseased lesion still remain after
urgery. It should be specified in Fig. 3(d) that the two red spots do
ot correspond especially to lesions but to both axillary artery and
ein.

. Conclusion
For the first time in the literature, this case report on HS disease
upports the idea that real-time medical infrared thermography
ay  be helpful in establishing the true extent of disease preop-

ratively in the surgical room and in a similar manner, that this
ion evidenced with the white arrow (b); end of the surgery (c); thermal verification

technique allows the surgeon to ensure all diseased lesions are
removed during surgery. At least, medical infrared thermography
seems to be a powerful tool to control the final wide surgical wound,
in order to minimize recurrence risk of such a disease. In such a way,
medical infrared thermography could be a convenient and easy
alternative way to usual anatomopathology analyses of excised tis-
sues, one of the objectives being to verify the lack of diseased tissues
crossing the excision margins.
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