CLINICAL REVIEW

Squamous Cell Carcinoma Arising in
Chronic Inflammatory Dermatoses

Drew Kuraitis, MD, PhD; Andrea Murina, MD

PRACTICE POINTS

. Sguamous cell carcinoma can develop within chronic
inflammatory dermatoses.

- Orolabial discoid lupus erythematosus (DLE),
oral lichen planus, and lichen sclerosus can lead
to relatively rapid tumorigenesis. Squamous cell
carcinoma arising in cutaneous DLE, hidradenitis
suppurativa (HS), necrobiosis lipoidica, chronic
wounds, and hypertrophic lichen planus tends to
appear after decades of inflammation.

. Be especially mindful of new orolabial DLE cases
and chronic cases of HS and Marjolin ulcer because
malignancies in these settings are particularly aggressive.

Squamous cell carcinoma (SCC) is a known sequela of chronic
inflammatory conditions of the skin. Labial discoid lupus erythema-
tosus (DLE), oral lichen planus (OLP), and lichen sclerosus have a
relatively short lag time from dermatosis onset to manifestation of
malignancy; cutaneous DLE, hypertrophic lichen planus, chronic
wounds, hidradenitis suppurativa (HS), and necrobiosis lipoidica
can be present for decades before an associated malignancy is
observed. Vigilant monitoring is essential for orolabial DLE, chronic
HS, and chronic wounds because malignancies in these settings are
particularly aggressive and often fatal. We summarize what is known
about the nature and demographics of SCC arising within chronic
inflammatory dermatoses, emphasizing lag time from dermatosis
diagnosis to malignancy onset of common inflammatory conditions.
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s many as one-quarter of human cancers are

related to chronic inflammation, chronic infec-

tion, or both.! Extrinsic inflammation leads to
generation of proinflammatory cytokines that in turn
recruit other inflammatory cells, which is thought to
generate a positive amplification loop.? Intrinsic stimuli
from proto-oncogenes and mutations in tumor sup-
pressor genes lead to transformed cancer cells that
also secrete proinflammatory cytokines, thus propagat-
ing the cycle.

Numerous factors have been observed in association
with tumor growth, progression, invasion, and metasta-
sis.> One factor for the development of squamous cell
carcinoma (SCC) may be chronic inflammatory dermato-
ses. To date, reviews of chronic inflammation—associated
malignancy have focused on solid organ cancers. We
sought to provide an up-to-date review of SCC arising
within chronic dermatoses, with an emphasis on the
anatomic location of dermatoses involved in the trans-
formation of cancer cells, the lag time from onset of
dermatosis to diagnosis of SCC, and the distinctive
mechanisms thought to be involved in the tumorigenesis
in particular dermatoses.

Discoid Lupus Erythematosus

Discoid lupus erythematosus (DLE) is a chronic cutane-
ous lupus erythematosus variant with a female to male
predominance of 3:1,* and DLE lesions are prone to
malignant transformation. Retrospective cohort studies
have attempted to characterize who is at risk for SCC and
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how SCCs behave depending on their location. Cohorts
from China,” India,® and Japan’ have noted a higher rate
of SCC within DLE lesions in men (female to male ratios
of 1:2.2, 1:1.6, and 1:2, respectively) and shorter lag times
for SCC onset within DLE lesions of the lips (13, 5, and
10 years, respectively) compared to SCC arising in DLE
elsewhere (19.2, 11.2, and 26 years, respectively). Studies
have noted that DLE lesions of the lips may be prone
to more rapid SCC tumorigenesis compared to DLE on
cutaneous sites. One study reported SCC in DLE recur-
rence, metastasis, and death rates of 29%, 16.1%, and
19.4%, respectively,” which exceeds reported rates in non-
DLE SCCs (20%, 0.5% to 6%, and 1%, respectively).>®

Because SCC arising within DLE is most common on
the lips (Figure 1), it has been hypothesized that the high
rate of transformation of DLE lesions on the lips may
be due to constant exposure to irritation and tobacco,
which may accelerate carcinogenesis.® It also has been
hypothesized that atrophic discoid lesions have lost sun
protection and are more prone to mutagenic UV radia-
tion,” as SCCs arising in DLE lesions virtually always dis-
play prominent solar elastosis®; however, SCC has been
observed to arise in non-sun-exposed DLE lesions in
both White and Black patients.'

Additionally, use of immunosuppressant medications
may accelerate the emergence of malignancy or more
aggressive forms of malignancy; however, patients with
autoimmune disease have a greater risk for malignancy at
baseline, ' thus making it difficult to determine the excess
risk from medications. There also may be a role for human
papillomavirus (HPV) accelerating SCC development in
DLE lesions, as demonstrated in a case of SCC arising in
DLE lesions of the ears, with viral staining evident within

FIGURE 1. Invasive squamous cell carcinoma arising within a labial
discoid lupus erythematosus lesion. This patient’s lesions were
present for approximately 6 years prior to presentation for carcinoma.
Photograph courtesy of Andrea Murina, MD.
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the tumors.'”” However, testing for HPV is not routinely
performed in these cases.

Dermatologists need to be aware of the relatively
rapid tumorigenesis and aggressive behavior of trans-
formation and aggression seen with SCC arising within
orolabial DLE lesions compared to cutaneous lesions,
especially those on the lips.

Lichen Planus

Although patients with typical cutaneous lichen planus
lesions do not have an increased risk for SCC,'® variants
of lichen planus may predispose patients to SCC.

Oral Lichen Planus—Oral lichen planus (OLP) lesions
are prone to malignant transformation. A system-
atic review of 16 studies evaluating the risk for OLP-
associated SCC revealed an overall transformation rate of
1.09%, with a mean lag time of 4.3 years,' compared to a
reference rate of 0.2% for oral SCC."> A meta-analysis of
19,676 patients with OLP and other oral lichenoid lesions
revealed an oral SCC rate of 1.1%, with higher rates of
transformation seen in cigarette smokers, alcoholics, and
patients with hepatitis C virus infection.' The ulcerative
subtype of OLP appears to present a greater risk for
malignant transformation.”® Dermatologists also should
be cognizant that treatments for OLP such as topical
calcineurin inhibitors may support the development of
malignancy within inflammatory lesions."”

Hypertrophic Lichen Planus—The hypertrophic vari-
ant of lichen planus (HLP) also is prone to malignant
transformation. A 1991 epidemiologic study from Sweden
of malignancy arising in lichen planus revealed a dispro-
portionate number of cases arising in verrucous or hyper-
trophic lesions, with a mean of 12.2 years from onset of
the dermatosis to malignancy diagnosis.” A subsequent
2015 retrospective study of 38 patients revealed that SCC
had a propensity for the lower limb, favoring the pretibial
region and the calf over the foot and the ankle with a
reported lag time of 11 years.'®

Although metastatic SCC arising in HLP is rare,
2 cases have been reported. A 24-year-old woman pre-
sented with an HLP plaque on the lower leg that devel-
oped during childhood and rapidly enlarged 2 months
prior to presentation; she eventually died from metastatic
disease.” In another case, a 34-year-old man presented
with an HLP lesion of approximately 10 years’ duration.
A well-differentiated SCC was excised, and he developed
lymph node metastases 5 months later.”

It is important to note that HLP on the legs often is
misdiagnosed as SCC, as pseudoepitheliomatous hyper-
plasia and squamous metaplasia can be difficult to dif-
ferentiate clinically and histologically.?** In the case of
multiple eruptive SCCs of the lower leg, clinical cor-
relation is essential to avoid unnecessary and ineffective
surgical treatment.

Patients with HLP may exhibit Wickham striae, fol-
licular accentuation, and mucocutaneous lichen planus
at other sites, or a correlative initiation of possible culprit
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medications.” Because true SCC arising within HLP is rel-
atively rare, its malignant potential is not as clear as those
arising within DLE; however, the lower limb appears to be
the most common location for SCC within HLP.

Nail Lichen Planus—Squamous cell carcinoma arising
in nail lichen planus is rare. A report of 2 patients were
diagnosed with lichen planus approximately 15 years
prior to diagnosis of ungual SCC.* Given the rarity of this
presentation, it is difficult to ascertain the approximate lag
time and other risk factors. Furthermore, the role of HPV
in these cases was not ruled out. Oncogenic HPV strains
have been reported in patients with periungual SCC.?%

Lichen Sclerosus

Lichen sclerosus (LS) is a chronic inflammatory derma-
tosis that favors the anogenital area in a female to male
ratio of 10:1.%7 It is considered a premalignant condition
for SCC tumorigenesis and may be a strong predictor
of vulvar SCC (Figure 2), as 62% of vulvar SCC cases
(N=78) may have adjacent LS.

In a Dutch cohort of 3038 women with LS, 2.6% of
patients developed vulvar SCC at a median of 3.3 years
after LS diagnosis.”” Other studies have estimated a lag
time of 4 years until SCC presentation.*® An Italian cohort
of 976 women similarly observed that 2.7% of patients
developed premalignancy or SCC.' It was previously
estimated that 3% to 5% of patients with LS developed
SCC; however, prior studies may have included cases of
vulvar intraepithelial neoplasia with low risk for inva-
sive SCC, which might have overestimated true risk of
SCC.* Another confounding factor for elucidating SCC
on a background of LS may be the presence of HPV.*
Extragenital LS does not appear to have similar potential
for malignant transformation.*

In a prospective Australian cohort of 507 women
with LS (mean age, 55.4 years), remission was induced
with potent topical corticosteroids.® Patients who were
adherent to a topical regimen did not develop SCC dur-
ing follow-up. Those who were nonadherent or partially
adherent had a 4.7% risk for SCC.** In a similar prospec-
tive study of 83 women in France, the SCC rate was 9.6%
in lesions that were untreated or irregularly treated.®
These studies provide essential evidence that appropri-
ately treating LS can prevent SCC at a later date, though
longer-term data are lacking.

The rate of SCC arising in male genital LS may
approach 8.4%,” with a lag time of 17 years from onset
of LS to SCC diagnosis.®® Although circumcision often
is considered curative for male genital LS, patients have
been observed to develop penile SCC at least 5 years after
circumcision.* Male penile SCC in a background of LS
may not necessarily be HPV associated.®

Marjolin Ulcer

Chronic ulcers or scars, typically postburn scars, may
undergo malignant transformation, with SCC being the
most common carcinoma.*’ Squamous cell carcinoma in
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FIGURE 2. Poorly differentiated squamous cell carcinoma arising within
vulvar lichen sclerosus. This patient’s dermatosis was present for
approximately 7 years prior to presentation for carcinoma. Photograph
courtesy of Laura C. Williams, MD (New Orleans, Louisiana).

the context of a chronic ulcer or wound is known as
a Marjolin ulcer (MU). Up to 2% of burn scars have
been observed to undergo malignant transformation.*?
Marjolin ulcers tend to behave aggressively once they
form, and it has been proposed that removal of scar tissue
may be a preventive therapeutic strategy.*> Cohort studies
of MU on the lower extremities have observed lag times
of 26.4* and 37.9* years, with both studies also noting
relatively high rates of local recurrence.

The pathogenesis of MU appears to be multifacto-
rial. Chronic inflammation and scar formation have been
implicated. Chronic inflammation and irritation of lesions
at natural creases are thought to increase mitotic activity,*!
and local accumulation of toxin may promote mutagen-
esis.*® Scar formation may create a locally immunoprivi-
leged site, allowing for developing tumors to evade the
immune system* and become even more aggressive as
the tumor accumulates.*® Scar formation also may prevent
the ability of immune cells to penetrate the tumor micro-
environment and access lymphatic channels.*

Hidradenitis Suppurativa
As many as 3.2% of patients with chronic hidradenitis
suppurativa (HS) experience malignant transformation to
SCC.» Early HS displays subclinical lymphedema in affected
sites, which can progress to chronic fibrosis, stasis, and accu-
mulation of protein-rich fluid.>" Stasis changes have been
associated with altered local inflammatory proteins, such as
toll-like receptors, B-defensins, and interleukins.*

A retrospective cohort study of 12 patients revealed
a lag time of 28.5 years from HS diagnosis to the mani-
festation of malignancy.” After local excision, 7 patients
developed recurrence, with 100% mortality. Squamous
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cell carcinomas were well differentiated and moderately
differentiated.” A 2017 literature review of 62 case reports
calculated a mean lag time of 27 years. Despite 85% of
SCCs being well differentiated and moderately differenti-
ated, nearly half of patients died within 2 years.> As seen
in other inflammatory conditions, HPV can complicate
perineal HS and promote SCC tumorigenesis.

Squamous cell carcinomas arising within HS lesions
are more prevalent in males (6.75:1 ratio),**¢ despite
HS being more prevalent in females (2:1 ratio).”” Similar
to DLE, SCCs arising in HS are aggressive and are seen
more in males, despite both conditions being female
predominant. Incidence and mortality rates for primary
cutaneous SCC are higher for men vs women®; however,
the discordance in aggressive behavior seen more com-
monly in SCC arising from HS or DLE in male patients
has yet to be explained.

Necrobiosis Lipoidica Diabeticorum

Malignancy arising within necrobiosis lipoidica
diabeticorum (NLD) is rare. A review of 14 published
cases noted that 13 were SCC and 1 was leiomyo-
sarcoma.”” The lag time was 21.5 years; 31% of cases
(N=14) presented with regional lymph node metastasis.
Although chronic ulceration is a risk factor for SCC and
occurs in as many as one-third of NLD cases, its correla-
tion with ulceration and malignant transformation has
not been characterized.

Epidermolysis Bullosa

Recessive dystrophic epidermolysis bullosa (RDEB) is
a noninflammatory inherited blistering disease, and
patients have an inherently high risk for aggressive
SCC.* Other forms of epidermolysis bullosa can lead to
SCC, but the rarer RDEB accounts for 69% of SCC cases,
with a median age of 36 years at presentation.®* Although
SCCs tend to be well differentiated in RDEB (73.9%),°!

they also exhibit highly aggressive behavior.®* In the most
severe variant—RDEB-generalized severe—the cumula-
tive risk for SCC-related death in an Australian popula-
tion was 84.4% at 34 years of age.*®

As RDEB is an inherited disorder with potential for
malignancy at a young age, the pathogenesis is plausibly
different from the previously discussed inflammatory
dermatoses. This disease is characterized by a mutation in
the collagen VII gene, leading to loss of anchoring fibrils
and a basement membrane zone split.* There also can be
inherent fibroblast alterations; RDEB fibroblasts create an
environment for tumor growth by supporting malignant-
cell adhesion and invasion.®® Mutations in p53,% local
alterations in transforming growth factor B activity,®
and downstream matrix metalloproteinase activity®® have
been implicated.

Additionally, keratinocytes may retain the N-terminal
noncollagenous (NC1) domain of truncated collagen VII
while losing the anchoring NC2 domain in mutated colla-
gen VII RDEB, thereby supporting anchorless keratinocyte
survival and higher metastatic potential.*” Retention of this
truncated NC1 domain has shown conversion of RDEB
keratinocytes to tumor in a xenotransplant mouse model.”
A high level of type VII collagen itself may inherently be
protumorigenic for keratinocytes.”

There does not appear to be evidence for HPV
involvement in RDEB-associated SCC.”? Squamous cell
carcinoma development in RDEB appears to be multi-
factorial,” but validated tumor models are lacking. Other
than conventional oncologic therapy, future directions in
the management of RDEB may include gene-, protein-
and cell-targeted therapies.”

Conclusion

Squamous cell carcinomas are known to arise
within chronic cutaneous inflammatory dermatoses.
Tumorigenesis peaks relatively early in new orolabial

Summary of Most Common Anatomic Locations and Lag Time of Squamous Cell
Carcinoma Arising Within Chronic Inflammatory Dermatoses®7:#13:18.29.50,38:44,45.53,54.59

Inflammatory dermatosis

Necrobiosis
Discoid lupus  Oral lichen Hypertrophic Lichen Marijolin Hidradenitis lipoidica
erythematosus planus lichen planus sclerosus ulcer suppurativa diabeticorum
Most common  Lips Buccal Lower limb Vulva Lower limb  Perineum Lower limb
location of mucosa (females),
SCC penis (Males)
Lag time,?y 5-13 (lips); 4.3 11-12.2 3.3-4 26.4-37.9 27-28.5 21.5
11-26 (all other (females),
areas) 17 (males)

Abbreviations: SCC, squamous cell carcinoma.
aFrom dermatosis diagnosis to onset of malignancy.
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DLE, LS, and OLP cases, and can occur over many
decades in cutaneous DLE, HLP, HS, NLD, and chronic
wounds or scars, summarized in the Table. Frequent
SCCs are observed in high-risk subtypes of epidermoly-
sis bullosa. Dermatologists must examine areas affected
by these diseases at regular intervals, being mindful of
the possibility of SCC development. Furthermore, der-
matologists should adopt a lower threshold to biopsy
suspicious lesions, especially those that develop within
relatively new orolabial DLE, chronic HS, or chronic
wound cases, as SCC in these settings is particularly
aggressive and displays mortality and metastasis rates
that exceed those of common cutaneous SCC.
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