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INTRODUCTION
Keloids are a recurrent benign neoplastic condi-

tion that result from a traumatic injury to the skin in
susceptible individuals. Keloid tissue extends
beyond the margins of the injured site; this charac-
teristic distinguishes it from hypertrophic scars.
Individuals of African, Hispanic, or Asian descent
appear to be at increased risk for keloids.1 Keloids
tend to be asymptomatic but may cause pain or
itching and have functional, aesthetic, or psychoso-
cial impact on patients.2 The extent of scar formation
is influenced by the duration and extent of the
inflammatory phase of wound healing, which is
longer in patients with hidradenitis suppurativa
(HS). The prevalence of keloids among African-
American and biracial individuals in the US popula-
tion is higher than that among white patients.3 Some
cutaneous areas are more prone to keloid scar
development, likely caused by the vulnerability to
trauma such as ear lobes. Other types of direct skin
causes include body piercings, burns, lacerations,
and surgical wounds. Keloids can also result from
inflammatory processes including acne and
folliculitis.4

HS is a chronic inflammatory skin disease charac-
terized by persistent or recurrent flares of inflamed
painful nodules, sinus tracts, and scars in the
intertriginous areas.5 The prevalence of HS is esti-
mated at 1% worldwide with a female/male ratio of
3:1.6 The pathogenesis of HS is not completely
understood. Follicular occlusion is believed to
initiate the process, trapping commensal bacteria
within the follicle. The rupture of the pilosebaceous
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unit and activation of the innate immune system
leads to a chronic tissue inflammation that is difficult
to extinguish.7

Characteristic HS lesions commonly heal with
different types of scars. Atrophic scars are shallow
and, in some cases, cribriform, whereas hypertro-
phic scars can present as firm plaques or rope-like
scars. In individuals prone to keloid, chronic inflam-
matory HS lesions may lead to keloid formation that
may contain both mixed of inflammatory lesions and
scars.

Two reported cases exist in the literature of
keloids in HS and successful treatment with adali-
mumab.8,9 We present a case series of 10 more
patients with keloid formation in HS wounds and
discuss the clinical presentation and therapeutic
options.
CASE SERIES
We identified 47 patients with keloids from

September 2018 to February 2019. Only 10 patients
had keloid formation at the location of HS lesions
(Table I). Patients with keloids at distant sites from
HS lesions or appearing after intralesional steroid
injections were excluded.
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Table I. Characteristics of HS patients with keloids

Case Age Sex Ethnicity Keloids location Hurley stage Keloids treatment

1 50 Female Asian Chest II Intralesional triamcinolone
2 36 Male African Chest, axillae, neck III Intralesional triamcinolone
3 30 Female Middle Eastern Back I None
4 25 Female Caucasian Back III Intralesional triamcinolone
5 45 Female Asian Chest I Intralesional triamcinolone
6 63 Male African Chest, axillae, inguinal III Intralesional triamcinolone
7 26 Female Middle Eastern Shoulder I Intralesional triamcinolone
8 32 Female Caucasian Axillae II None
9 42 Female African Chest I None
10 22 Female Caucasian Axillae, thighs and back II Intralesional triamcinolone
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We identified 8 women and 2 men, ages 25 to
63 years. Patient ethnicities were African,3 Asian,2

Middle Eastern,2 and white.2 The most frequent site
affected was the chest (60% of cases) followed by the
axillae. Some patients had extensive keloids in mul-
tiple sites such as one patient (case 6) in the mid
chest, bilateral axilla, and inguinal (Fig 1, A and B);
one patient (case 10) on the bilateral axilla and
medial thighs (Fig 1, C and D); and one patient (case
2) on the back and trunk (Fig 1, E ). All patients had a
history of HS in the area before keloid formation. The
severity of HS using Hurley staging methods
included mild-to-severe disease.10 Four patients
had stage I, 3 had stage II, and 3 had stage III disease.
Patients were treated with intralesional injection of
triamcinolone or had received no specific treatment
for keloids. Three of 10 patients received adalimu-
mab for treatment of HS with subsequent reduction
in both keloidal size and pruritus.

DISCUSSION
We present the largest series of keloids devel-

oping in the setting of HS. HS is a chronic inflam-
matory skin disease characterized by inflamed
painful nodules, tracts, and scars. Medical treatment
of HS consists of antimicrobial and biologic medica-
tions, but none are curative; consensus guidelines
have recently been generated. It is thought that
medical therapy combined with surgical therapy
will lead to the most effective outcomes. Patients
often do not respond consistently to a single treat-
ment modality; the presence of keloids in the setting
of HS lesions presents a greater therapeutic dilemma.

The etiology of keloids is far better understood
than HS. There are several theories linking keloid
formation to fibroblast dysfunction with an over-
production of type-I procollagen and higher levels of
growth factors including vascular endothelial growth
factor, transforming growth factor b1 and b2, and
platelet-derived growth factor.10 Keloid fibroblasts
have lower rates of apoptosis and show a down-
regulation of apoptosis-related genes, including
p53.11 Neutrophils and macrophages release proin-
flammatory cytokines such as interleukin (IL)-1 and
IL-6 and tumor necrosis factor (TNF)-a, which
increase the level of reactive oxygen species and
lead to extracellular matrix and cell damage. This
process of keloid formation occurs at the site of
tissue injury as an exaggerated response to scar
formation.

The relationship between HS and keloid forma-
tion is unknown. HS, however, is associated with
extensive scar formation and sinus tracts; thus, we
hypothesize that the pathway underlying tissue
destruction and scar formation in HS triggers keloid
formation. HS has been associated with upregulation
of proinflammatory cytokines including IL-1, similar
to keloids, which may also play a role in scar
formation. It is uncertain whether the scarring
pathways overlap or represent 2 distinct pathways
with the HS scarring cascade triggering keloid
formation.

Treating a patient with both HS and keloids within
the same area is complex. In the setting of no residual
HS inflammation, but only HS scar with keloid
formation, it is likely that these lesions may respond
to traditional keloid therapeutic modalities such as
intralesional corticosteroid injection.12 However,
keloids that occur in the chronically inflamed HS
lesions require a different approach that targets not
only keloid reduction and prevention but also
addresses the underlying HS process leading to
scar formation. In patients with active HS, intrale-
sional steroids are commonly used in the manage-
ment of localized flares.13 However, the impact of
intralesional steroids in the setting of combined
keloids and HS has yet to be studied.

Biologic therapy may also play a role in the
management of keloid in the setting of HS. TNF-a
induces nuclear factor kB, which is known to play a



Fig 1. Keloid spectrums in HS. Case 6 shows keloids in the mid chest (A) and bilateral inguinal
regions (B). Case 10 shows keloidal plaques in bilateral medial thighs (C) and left axilla (D).
Note the double-ended comedones. Case 2 has large extensive keloids on the left side of the
chest (E).
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role in the pathogenesis of keloids by stimulating
fibroblast proliferation.14 Intralesional etanercept
(antieTNF-a) has been shown to reduce pruritus
and size of keloids.15 However, the role of biologics
in reduction of keloid size could be linked to early
control of inflammation, which will decrease the risk
of keloid formation and also help decrease the bulk
of keloid mass containing inflammatory lesions.

While this article is, to our knowledge, the largest
study described in the literature, our ability to make
concrete treatment recommendations for combined
HS and keloid lesions is difficult. We recommend a
trial of biologic therapy and/or intralesional cortico-
steroid injection especially in the setting of ongoing
inflammation. We hypothesize that the HS-triggered
acute inflammation, which leads to scar formation
and subsequent keloid, may resolve.

For patients with isolated keloid scars in the
absence of significant inflammation, surgical
excision, intralesional injection (corticosteroids, 5-
fluorouracil, bleomycin, and interferon), topical
therapy (imiquimod, corticosteroids), plus physical
modalities (compression, cryotherapy, radiation,
silicon sheeting, and laser radiofrequency or light-
based therapies) are appropriate.16 Optimal treat-
ment of patients with HS and keloids requires further
investigation.

Recurrence rates after keloid excision alone range
from 45% to 100%. We believe that the development
of keloids in HS patients is caused by underlying
tissue inflammation triggered by HS. Ongoing
inflammation makes management of keloids in HS
patients daunting because scars and keloids
continue to remodel during the course of the disease.
It is important to counsel the patient on the impor-
tance of controlling HS to prevent further scarring
and contractures. Longer wound healing and more
inflammation tends to result in more pathologic scars
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and scar formation. In active HS, we recommend a
trial of multimodal therapies including intralesional
triamcinolone concomitant with systemic antibiotic,
biologics, and surgical therapy targeting the micro-
biome in early diagnosed cases, depending on their
disease severity, to shorten the time to healing.
Surgery should be used in medically optimized
patients, whereas radiation should be reserved for
refractory progressive keloids, given the potential for
skin cancer development within HS lesions. Scars
and contractures from HS have a significant impact
on patient quality of life, causing social isolation and
embarrassment as well as pain and itching. Clinicians
need to be cognizant of scar and keloid formation
risk in these patients and provide adequate coun-
seling and support.
CONCLUSION
Keloid formation in patients with HS likely results

from chronic tissue inflammation. Management of
keloids in HS patients can be difficult given the
chronicity of the skin inflammation and the forma-
tion of deep tunnels and tracts. We recommend
treatment with intralesional triamcinolone or immu-
nosuppressive therapy including other biologics.
Patients require counselling regarding scar forma-
tion from HS, particularly in those prone to keloid
formation. Further studies are necessary to under-
stand the pathogenesis of keloids in the setting of HS.
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