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Abstract

Hidradenitis suppurativa (HS), also known as acne inversa, is a chronic, recurrent
inflammatory disease affecting skin that bears apocrine glands. It is characterised by
the presence of tender subcutaneous nodules that may rupture, resulting in deep dermal
abscesses, fibrosis with dermal contractures and induration of the skin. The management
of HS is a challenge for physicians as the pathogenesis is not clearly defined and
prevents the use and development of directed therapies. Treatment options are oral
agents (antibiotics, immunomodulators) and surgical excision. Historically, surgical
management has been complicated by difficult closure and high recurrent rates. In
the last 10 years, negative pressure wound therapy (NPWT) has proven to be a great
adjunct for wound management as it provides the adequate conditions for wound
healing, promotes granulation and helps to control infection. Here, we report a case of
severe perineal HS treated with radical excision and NPWT as an adjunct. The patient
only had a recurrence 3 years after primary treatment and was surgically treated for
cosmetic reasons without any complications. Finally, we present a review of the relevant
literature.

Introduction

Hidradenitis suppurativa (HS), also known as acne inversa, is a
chronic, recurrent inflammatory disease affecting the skin that
bears the apocrine glands (1,2). It is characterised by the pres-
ence of tender subcutaneous nodules that may rupture, resulting
in deep dermal abscesses (3). These lesions are accompanied by
symptoms such as burning pruritus, local warmth, hyperhidro-
sis, pain and suppuration (4). Abscesses may heal, producing
skin fibrosis with dermal contractures and induration of the
skin. Flares may last from 7 to 10 days (2,4,5).

The pathogenesis of HS is not clearly defined, but it is
believed to include factors such as luminal plugging of apoc-
rine glands, infection and inflammation (6). A genetic factor
has been considered as an autosomal dominant heritance has
been indentified in one-third of HS patients. (5). Smoking and
obesity are both well-known factors related to its development
and severity (7,8). Studies have shown that this disease has a
negative impact on the quality of life when compared with other

chronic skin conditions. There is a high absence from work and
self-reported poor health in this group of patients (9,10).

People in their second and third decade of life are most com-
monly affected (11,12). European studies show a prevalence

Key Messages
• hidradenitis suppurativa HS is a dermatological condition

of varying degrees that can be chronic, severe, relapsing
and debilitating

• negative pressure wound therapy (NPWT) potentially
improves the wound conditions, accelerates healing and
increases the effectiveness of posterior surgical closure
with aids (such as grafts or synthetic matrix) or with a
primary delayed closure

• NPWT in HS should be used when the lesion is infected
or is >70 cm2
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of 1% in persons older than 15 years and up to 4% in young
adults (18–33 years old) (12,13). Women are more commonly
affected than men (3:1) (12). HS lesions may occur in the intert-
riginous apocrine glands at the axillary, inguinal, perianal, per-
ineal, mammary, inframammary, buttock, pubic, chest, scalp,
retroauricular and eyelid areas (14). Several studies show that
axillary involvement occurs in around 72% of cases followed by
perianal (32%), groin (24%) and mammary involvement (8%)
(15–17). Evidence in other studies shows that perianal involve-
ment is more common in males and genitofemoral lesions are
more common in females (4,12).

The diagnosis of HS is made clinically, and biopsies are sel-
dom required. HS may be categorised into acute and chronic
forms. Acute HS is characterised by multiple nodules coalesc-
ing into cord-like bluish and red structures (4,18); chronic HS
is characterised by multiple abscesses, scars, ulcerations and
infections that may extend into the fascia (18,19). HS is usu-
ally classified into two staging systems: Hurley and Sartorius.
Hurley ́s system is simple, relies on the presence and extent of
cicatrisation and sinuses (20) and is divided into three stages:
Stage I, characterised by isolated abscesses with no sinus tracts;
Stage II, characterised by recurrent abscesses with sinus tract
and scarring; and Stage III, characterised by multiple intercon-
nected sinus tracts and abscesses across an entire region (20).
The Sartorius staging system is based on anatomic regions,
number and types of lesions and presence of tracts and is more
sophisticated than Hurley ́s (21).

The management of HS is a challenge for physicians as
the pathogenesis is not clearly defined and prevents the use
and development of directed therapies (22). Medical treat-
ment (antibiotics, immunosuppressants and biological agents)
is non-specific, and as a result, it has limited success in some
mild and moderate cases (Hurley I and II), and it has high recur-
rence rates (23–25). For recurrent cases of moderate disease
(Hurley II), surgical treatment may be required. Local excision
and primary closure may control the disease, but it is prone to
recurrences. Hence, wide excision is the recommended treat-
ment nowadays (26).

For severe cases, where medical treatment has shown not
to have any impact, wide excision with secondary closure (if
it is a large contaminated lesion) or skin grafting and patch
closure is the best option for treatment and prevention of recur-
rences (22,27). Secondary closure would classically involve
multiple dressing changes for a prolonged time. However,
negative pressure wound therapy (NPWT) has been developed
recently, and is commonly used in management of open and
contaminated wounds nowadays (28). NPWT consists of a
vacuum-type system that creates a symmetrical physical pres-
sure layer over the lesion. A number of studies have shown
that it reduces wound contamination and promotes granular
tissue synthesis and angiogenesis (29). As it is a potentially
beneficial treatment for HS, we present the case of a female
patient with severe, chronic perineal HS treated with NPWT
and also review current literature.

Case report

A 34-year-old Caucasian female with previous history of HS
consulted for persistent lesions associated with symptoms of

Figure 1 Inmediate postoperative period without the negative pressure
wound therapy dressings. A wide resection of the affected regions in the
perineal area was done.

suppuration, haemorrhage and pain. She was diagnosed 5 years
ago, and since then, she has undergone different therapies
including clindamycin and ampicillin/sulbactam. Past medi-
cal history included diabetes treated with oral agents which
helped to bring blood glucose level under control. Clinical
examination revealed multiple draining sinus tracts with active
haemorrhages in the crural and perineal regions. Scars and skin
retraction were identified in the axillary area.

Blood tests and swab cultures were ordered, and antibi-
otic management with vancomycin and piperacillin/tazobactam
was initiated. Insulin therapy was started for her diabetes con-
trol. Blood test results returned to normal. Ultrasonography
of the soft tissue identified collection of echogenic fluid of a
laminar disposition. No other collections were identified. Skin
cultures showed Staphylococcus hominis and Staphylococcus
haemolyticus, both receptive to antibiotics. On the fourth day of
hospitalisation, she was taken to surgery for wide skin debride-
ment of compromised tissue.

An incision was made bilaterally in the right pubic spine
region along the inguinal area to the ischial tuberosity, leav-
ing a 1 cm margin of skin in the labia majora and the anal
orifice (Figure 1). Haemostasis was achieved, and the wound
was covered with polyurethane dressings and connected to a
negative pressure system with a pressure of 150 mmHg. The
procedure was done without any complications. Post-operative
analgesia was achieved with a morphine Patient controlled anal-
gesia (PCA) pump and acetaminophen.

The patient had adequate post-operative recovery with a
mean drainage of 50 cc for the first 2 days. On the sec-
ond day, a post-operative diet was initiated, Patient con-
trolled analgesia pump was removed and the patient continued
acetaminophen/hydrocodone treatment for analgesia. The neg-
ative pressure system was changed on the third and sixth days,
post-operatively, without any complications or significant find-
ings. The patient continued to recover stably for the next few
days (Figure 2).

She was taken to the OR again on the ninth day,
post-operatively, for a primary delayed closure. First, pubic
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Figure 2 8Th day postoperatively before the reconstructive procedure.

Figure 3 Reconstruction of the vulvar area with pubic split-thickness
grafts and two fasciocutaneous gluteal flaps

split-thickness grafts were advanced into the inguinal crease
and were sutured with polyglactin-0 and polypropylene-0.
Then, two fasciocutaneous gluteal flaps were advanced to the
midline and sutured with polyglactin-0 and polypropylene-0.
Finally, in the medial aspect of the thighs, local flaps were
advanced and sutured in the same fashion. Redundant tis-
sue was removed, and haemostasis was achieved (Figure 3).
A Hemovac drain was left for drainage. There were no compli-
cations; post-operative pain was managed in the same manner
as in the previous procedure.

She had an adequate post-operative recovery. Antibiotics
were suspended after completing 14 days of treatment. The
Hemovac drain had a mean drainage of 75 cc in 24 hours. It was
removed on the third day, post-operatively. She was discharged
from the hospital on the fourth day, post-operatively, without
any symptoms. Six months after surgery, the tissue had already
scarred (Figure 4).

Three years later, she was hospitalised again for residual
lesions in the perineal and gluteal area, which were asymp-
tomatic. They were resected in the OR, and a primary closure

Figure 4 6th month after discharge. Tissue is scared and no signs of
relapse are observed.

was done. A course of intravenous antibiotics (vancomycin and
ertapenem) was initiated. Cultures showed a Staphylococcus
epidermidis infection that was receptive to antibiotics. After
the fourth day, post-operatively, the patient was discharged with
ambulatory antibiotic treatment (ampicilin/sulbactam). She has
not had any relapses after a 6-year follow-up.

Discussion

We present a case of severe HS in which we used NPWT as
a useful adjunct to provide a sterile environment to a wound
that was left open after wide skin debridement. Following our
clinic protocols, we changed the dressings every 3 days without
any complications. The patient complained of mild to mod-
erate pain that was managed with opioid and Non steroidal
anti-inflammatory drugos (NSAID) analgesia. Because of our
experience, we believe that NPWT, besides controlling infec-
tion, helped in the healing process and provided a better result
after skin grafting was performed. We did not face any com-
plications, and the second intervention 3 years later was carried
out for cosmetic reasons as residual lesions and skin contraction
were present.

NPWT in HS has been used more frequently in severe
cases that comprise large defects primarily in the axillary,
buttock and groin regions (22,26,30–32). It has been suggested
that this system improves wound healing by increasing blood
flow and granulation tissue formation, reducing bacterial load
and thereby reducing the size and complexity of the wound
(22,28,33,34). Ricci et al. report four cases of severe vulvar
HS. Closure was achieved in three of the cases using NPWT
solely as an adjunct for secondary closure for 3 months. The
fourth patient presented with very large defects and was treated
successfully with NPWT plus a split-thickness skin graft (32).

When NPWT is used concomitantly with skin grafts as a
method of delayed closure, studies have shown that it promotes
angiogenesis of the underlying fat and helps to secure the grafts
so that they will not be prone to shearing forces (30,35–38).
Chen and Friedman report a series of 11 cases and 24 lesions
of HS managed with wide excisions, Vacuum assisted closure
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(VAC) therapy and skin grafting. VAC therapy showed promis-
ing results when used with split-thickness skin grafts (graft
take in 75% and need for re-grafting in 21%); however, this
study does not comment on the definitive healing of lesions
(26). It comments that this technique can provide a long-term
benefit in the treatment of HS despite an increased hospital
stay and immobilisation time as angiogenesis needs to be stim-
ulated in order to achieve better graft patency. Elwood and
Bolitho reported two cases of axillary HS successfully treated
with NPWT and grafts, and Hynes et al. reported the successful
treatment of five cases of severe axillary HS treated with NPWT
and grafting (30,31). All of these cases report healing without
compromise in the shoulder motion.

Additionally, Ludolph et al. report successful treatment of
penile HS and Fournier’s gangrene with an acellular collagen
matrix plus NPWT followed by a split-thickness skin graft
(39). Jianbing et al. report a successful case of buttock HS
treated with NPWT coupled with a split-thickness graft (40).
Rhode et al. report a series of five cases of severe vulvar HS
treated with split-thickness skin grafts with an effectiveness of
100% in four cases. The fifth patient was treated successfully
through secondary intervention but developed a skin stricture
that required surgical management (41). In contrast, before
NPWT was developed, a series of 10 patients with HS reported
a success rate of only 60%, and another series of 16 HS patients
showed incomplete graft take in 6 patients and contractures in
5 patients (42,43).

In cases of severe HS, bilateral dermal regeneration templates
(BDRT) used concurrently with NPWT have also been success-
ful. Gonzaga et al. report a series of four cases of severe axillary
HS treated successfully with BDRT and without recurrences in
follow-up ranging from 6 to 38 months (44). The advantage of
BDRT is that the excision can be done more freely and can
improve cosmetic results; however, it increases hospital costs
and stay that have not proven to be cost-effective (44).

Apart from the described method of NPWT, an internal
vacuum-assisted closure method was developed as it is a poten-
tially better way of management (22). It is different from the
classical NPWT as it involves closing the defect by using a
sponge (22). Studies have shown that it potentiates wound heal-
ing before closure, enhances patient comfort and minimises
anxiety and narcotic use (45). Chen et al. report 60 cases of
severe HS from 27 patients in whom internal vacuum-assisted
closure was done followed by simple closure. The study showed
that this system can be potentially beneficial as a bridging ther-
apy when large defects are encountered (22). They suggest
that the internal vacuum-assisted closure diminishes the time
between excision and closure (22). As yet, there are no stud-
ies comparing classical NPWT with internal vacuum-assisted
closure.

In an attempt to involve NPWT in the management of HS,
Chen et al. developed an algorithm of treatment for HS based on
Hurley ́s staging system (20,22). Stage I involves pharmacolog-
ical treatment. For Stage II, a trial of immunomodulators should
be done first. In case of refractory Stage II or Stage III disease,
wide local excision must be performed keeping two premises
in mind: if the wound is clean and the lesion is <70 cm2 in
size, a primary closure can be attempted, but if the wound is
infected or the lesion is> 70 cm2 in size , NPWT should be used

followed by a delayed closure that can be performed with one
of the techniques previously described.

Conclusion

HS is a dermatological condition of varying degrees that
can be chronic, severe, relapsing and debilitating. As its
pathophysiology is not well defined, treatment options tend to
be limited as the severity increases. For large wounds and severe
cases, skin debridement should be considered with NPWT as
an adjunct. This formula potentially improves the wound con-
ditions, accelerates healing and increases the effectiveness of
posterior surgical closure with aids (such as grafts or synthetic
matrix) or with a primary delayed closure.

When using NPWT, it is important to consider the following
key points (40): (i) the wound debridement should be performed
carefully because it has a critical impact on NPWT and other
delayed closure techniques; (ii) as necrotic tissue can block the
NPWT tube, the use of saline irrigation to prevent blockage
is recommended; (iii) to avoid sponge hardening and bacterial
infection, we recommend changing the dressing every 72 hours;
and (iv) all concomitant diseases that may impair healing,
such as diabetes mellitus or adrenal insufficiency, should be
aggressively treated.
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