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Sebaceous neoplasms: prevalence of HPV
infection and relation to immunohistochemical
surrogate markers

Background: Sebaceous neoplasms (SNs) and carcinomas (SCs) repre-
sent rare skin adnexal tumours. Objectives: To establish the prevalence
of HPV in SNs, assess the relationship between HPV, p16 and p53
expression, and further elucidate the carcinogenetic course of SCs.
Materials & Methods: A total of 113 resected SNs (five sebaceous ade-
nomas, 10 sebaceomas and 98 SCs) from the Near-East were reviewed.
Clinical information (age, gender, size and anatomical location),
microscopic variables, and expression of several immunohistochemical
markers (EMA, CK5/6, p63, p40, AR, p16 and p53) were documented.
Cases were evaluated by fluorescently labelled PCR for HPV detec-
tion, followed by DNA microarray hybridization for subtype detection.
Results: HPV infection was detected in 9.4% of SNs: 28.6% sebaceous
adenomas (HPV-16 and HPV-66), 9.1% sebaceomas (HPV-18) and 8.1%
SCs. High-risk HPV types (HPV-16, -18, -52 and -66) constituted 90.9%
of HPV infections. Histologically, HPV-positive SCs showed signifi-
cantly milder cytologic atypia and patchy cellular necrosis. p16 was
expressed in SNs irrespective of HPV status (20.0%, 33.3% and 65.5%
of HPV-negative sebaceous adenomas, sebaceomas, and SCs, respec-
tively), and p53 was abnormally expressed in 95.5% of HPV-negative
SCs and all HPV-positive SCs. Conclusion: HPV infection is signifi-
cantly present in benign and malignant SNs. HPV-positive SCs exhibit
less cytologic atypia and necrosis than HPV-negative cases. p16 is not
a surrogate marker of HPV infection in the SN setting. Further elucida-
tion of various carcinogenic mechanisms in SCs will allow clinicians to
single out the various populations at risk, optimize possible preventive
strategies and develop targeted therapies

Key words: human papilloma virus, pl6, polymerase chain reaction,
sebaceous neoplasms

and mucosal epithelia of various human tissues

[1]. High-risk HPV (HR-HPV) causes all cervical
cancers and some head and neck squamous cell carci-
nomas forms (HNSCCs) [2]. The presence of E6 and
E7 oncoproteins was reported in malignant and prema-
lignant HPV-related lesions [3]. The oncogenic role of
HPV in the development of sebaceous carcinomas (SCs)
is debatable. While some studies report a null incidence
of HR-HPV in SC, others report an incidence reaching
57% [4-6]. The literature, however, has not addressed the
role of HPV in benign sebaceous neoplasms (SNs), namely
sebaceous adenomas and sebaceomas. An understanding of
the tumorigenic role of HPV will provide further insights
into the link between SN entities. Furthermore, laying out
the oncogenic pathways that promote SC development will
unveil potential candidates for targeted therapy. Herein, 117
SN cases were evaluated and tested for HPV by the poly-
merase chain reaction (PCR). Our research objectives were
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three-fold: to establish the prevalence of HPV in SN, assess
the relationship between the presence of viral genomes and
patterns of immunohistochemical markers, p16 and p5, and
understand the carcinogenetic course of SCs.

Methods

Patients and clinical data

A cohort of 117 resected SN (seven sebaceous adeno-
mas, 11 sebaceomas and 99 SCs), dating from 2000 to
2018, was retrospectively reviewed. Cases were retrieved
from archives of two regional referral centres (Ameri-
can University of Beirut Medical Center and Shaukat
Khanum Memorial Cancer Hospital and Research Centre).
Diagnoses were reviewed and verified according to defini-
tions in the literature [7]. Upon diagnostic confirmation,
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patients’ demographic (age, gender) and clinical infor-
mation (lesion size, anatomical location) were collected.
Lesions were considered as periocular when involving the
uppet/lower eyelid, caruncle and periorbital/perioricular
areas, and extraocular when involving all other areas.

Histopathological examination

Microscopic examination using haematoxylin and eosin-
stained slides revealed variable tumoral features (archi-
tectural invasion pattern, intraepithelial component, cyto-
logical features, percentage of sebaceous differentiation,
mitotic count, necrosis, and apoptosis).

The invasion pattern was characterized as:

— Nodular: expansile tumour nests with rounded borders
and a centripetal arrangement.

— Infiltrative: irregular/trabeculated to angulated tumoral
nests.

— Comedocarcinoma: nodular-like pattern with central
comedonecrosis in at least 50% of tumoral nests.

— Reticulated: trabecular, ribbon-like/corded cell arrange-
ment with no specific direction.

— Papillary: variable tumour cell layers growing on
fibrovascular cores.

— Mixed.

Immunohistochemical profiling

Expression of markers was evaluated by immunohisto-
chemistry using anti-p53 (clone DO-7; Leica) and anti-p16
(clone E6H4; Roche). Expression was assessed qualita-
tively and semi-quantitatively by consensus based on at
least two observers (IK, MSa and MSh). Qualitative assess-
ment documented tumour staining pattern and distribution.
Semiquantitative p16 immunoreactivity was recorded with
a three-tier system; 1 =negative (< 5% of positive tumour
cells), 2 =focal to patchy (5-70% of positive tumour cells),
and 3 =diffuse (>70% of positive tumour cells). For p53,
1 =null expression (<1% of tumour cells with adequate
controls), 2= low expression (1-80% of tumour cells) and
3= high expression (>80% of tumour cells). Low p53
expression represented wild-type TP53, while null and high
expression represented aberrant TP53.

HPYV testing

Cases were screened for 30 human high-risk and low-
risk papilloma viruses (HPV 6, 11, 16, 18, 26, 31, 33,
35, 39,40, 42, 43, 44, 45, 51, 52, 53, 54, 56, 58, 59, 61,
66, 68, 70, 72, 73, 81, 82, 89). Testing was based on the
amplification of defined gene sections from the listed HPV
subtypes, and subsequent detection via a hybridization reac-
tion with immobilized DNA probes using a microarray
system (Euroarray test, Germany). DNA was extracted from
paraffin-embedded tissues. Firstly, regions of E6 and E7
viral oncogenes from each sample were amplified and fluo-
rescently labelled by PCR using a multiplex primer system.
Secondly, products were detected using an oligonucleotide
microarray. Specific hybridization was detected using a
Microarray Scanner (Euroimmun, Germany).
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Ethical considerations

Both data and tissues were collected pursuant to an
institutional review board-approved protocol at the pri-
mary investigator’s institution. Data were anonymized and
patient consent was waived.

Statistical analysis

Quantitative variables were analysed by t-test or ANOVA
as appropriate. Categorical variables were analysed using
Chi-square test. Simple correlation between variables
was performed using Pearson’s correlation. A two-tailed
p < 0.05 was required for statistical significance. Analyses
were performed using SPSS version 22 (IBM Inc., Somers,
NY, USA).

Results

Clinical data

The cohort included 117 patients consisting of 63 women
and 54 men (F=53.8%, M=46.2%). Age at diagnosis
ranged from 19 to 90 years (mean= 54.6; SD=14.5). Lesions
ranged from 0.2 to 7 cm (mean= 1.8; SD=1.1).

Periocular lesions constituted 71.6% of cases. Extraocular
lesions constituted the rest and mostly involved the nose
(6.9%), forehead (5.2%), scalp (5.2%), back (4.3%) and
cheeks (3.4%). Less frequent locations included the lips,
parotid gland, ears and chin (0.9% each).

Histopathological and immunohistochemical
findings

SC architectural features

Major SCs showed a nodular invasion pattern (56.6%). An
infiltrative pattern was seen in 26.3%. A comedocarcinoma-
like pattern was seen in 14.1%. Rare cases displayed a
reticulated pattern (2.0%). One case involved only the
intraepithelium, with no invasive component.

Intraepithelial spread of SCs

SC malignant intraepithelial spread was seen in a total of
83.5% (flat in situ component in 58.8%, nested in 18.8%,
pagetoid in 4.7% and mixed in 1.2%).

Sebaceous differentiation

Sebaceous differentiation significantly differed between
SCs and sebaceomas and sebaceous adenomas (means
=7.2%,18.8%, 80.0%; SD 7.7, 9.7, 11.5, respectively).

Cytological features

Most SCs showed severe cytologic atypia (67.7%). A
minority displayed moderate (26.3%) and mild atypia
(6.1%). Sebaceomas displayed moderate (72.7%) or mild
atypia (27.3%), while adenomas displayed mild (85.7%) or
no atypia (14.3%).



Table 1. Immunohistochemical staining profiles of sebaceous neoplasms grouped by diagnosis and anatomical location.

Diagnosis
Sebaceous adenoma Sebaceoma Sebaceous carcinoma
Periocular Extraocular Periocular Extraocular Periocular Extraocular
P16 Negative 100.0% 25.0% 25.0% 50.0% 10.8%* 10.0% *
Patchy 0 50.0% 0 33.3% 14.9%* 45.0%*
Diffuse 0 25.0% 75.0% 16.7% 74.3%* 45.0%*
P53 Wild-type 100.0% 100.0% 50.0% 83.3% 2.7% 10.0%
Aberrant 0 0 50.0% 16.7% 97.3% 90.0%

4p<0.05

Mitotic activity, cellular apoptosis and necrosis

Mitotic activity significantly differed between SNs, with a
mean mitotic count of 1.9/mm? for adenomas (SD: 1.7),
12.7/mm? (SD: 11.0) for sebaceomas and 30.1 /mm? (SD:
9.7) for SCs. Brisk cellular apoptosis was only seen in
78.8% of SCs and 27.3% of sebaceomas. Patchy cellular
necrosis was seen in 17.2% of SCs. Sebaceous adenomas
did not exhibit necrosis. Comedo-type necrosis was seen in
18.2% of sebaceomas and 57.6% of SCs.

Immunohistochemical staining

Overall, 85.5% of cases exhibited p16 staining (62.7% dif-
fuse and 22.7% patchy). Aberrant p53 was seen in 87.2%
(null expression in 29.4% and overexpression in 57.8%).
Periocular SCs significantly expressed diffuse p16. Dif-
fuse p16 staining differed significantly between periocular
(74.3%) with extraocular SCs of the head and neck (47.1%).
p16 and p53 profiles were grouped according to anatomical
location and diagnostic subcategory (fable 1).

HPYV status

HPYV and diagnostic subcategory

HPYV infection was detected in 9.4% of all SNs, 28.6%
of sebaceous adenomas (HPV-16-positive, n=1; and
HPV-66-positive, n=1), 9.1% of sebaceomas (HPV-18-
positive, n=1) and 8.1% of SCs (HPV-16-positive, n=4;
HPV-43-positive, n=1; HPV-52-positive, n=1; and HPV-
66-positive, n=1). High-risk HPV types (HPV-16, -18, -52
and -66) constituted 90.9% of HPV infections.

HPYV and clinical data

HPV infection showed no significant association with
gender (13% of males vs 6.3% of females), and there
was no difference between the mean age of HPV-positive
(mean =57.7) and HPV-negative patients (mean= 54.24).

HPYV and anatomical location

HPV infection showed no significant association with the
anatomical location of neoplasms and was detected in 9.1%
and 4.8% of periocular and extraocular SCs, respectively.
HPV-positive cases arose in the periocular region in 72.7%,
on the back in 18.2% and scalp in 9.1%.
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HPYV and histopathological features

A significant association was noted between HPV status
and each tumoral cytologic atypia with regards to degree
and necrosis type. HPV-positive cases showed milder cyto-
logic atypia compared to HPV-negative cases, with 45.5%,
18.2% and 36.4% of positive cases showing mild, moder-
ate, and severe cytologic atypia, respectively. HPV-positive
cases exhibited significantly more patchy cellular necrosis
(36.4% versus 12.3%) with less comedonecrosis (18.2%
versus 53.8%).

There was no significant association between HPV status
and architectural invasion pattern, intraepithelial spread,
percentage of sebaceous differentiation, mitotic activity,
or cellular apoptosis. HPV-positive cases showed nodular
and infiltrative invasion patterns in 50.0% of cases, respec-
tively. An intraepithelial component was present in 85.7%
of cases consisting of a flat in sifu component. The percent-
age of sebaceous differentiation averaged between 20.2%
for HPV-positive cases and 11.9% for HPV-negative cases.
The mean mitotic activity of the two groups was 20.7 versus
27.4/mm?, respectively. Brisk apoptotic activity was seen
in 70.8% of HPV-negative cases versus 54.5% of HPV-
positive cases.

HPV and immunohistochemical staining

pl6 and p53 immunohistochemical staining profiles were
grouped according to HPV status and diagnostic subcate-
gory (table 2).

Discussion

HPVs are small double-stranded DNA viruses that infect
skin keratinocytes and the mucosa [1, 8, 9]. HR-HPV
subtypes are associated with human carcinogenesis, partic-
ularly anogenital carcinomas and a subset of head and neck
cancers [1, 9]. These specific subtypes induce the devel-
opment of malignancy with no additional risk factor [1].
The products of E6 and E7 viral genes are major onco-
proteins that dysregulate tumour suppressor genes, TP53
and retinoblastoma (Rb), respectively [1]. Persistent HR-
HPYV infection is essential for malignant proliferation, as
constant expression of viral oncogenes is required for the
maintenance of the phenotype and transformation.
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Table 2. Immunohistochemical staining profiles of sebaceous neoplasms grouped by diagnosis and HPV status.

Diagnosis
Sebaceous adenoma Sebaceoma Sebaceous carcinoma
HPYV negative HPYV positive HPYV negative HPYV positive HPYV negative HPYV positive
P16 Negative 40.0% 0 44.4% 0 11.5% 0.0%
Patchy 40.0% 0 22.2% 0 23.0% 12.5%
Diffuse 20.0% 100.0% 33.3% 100.0% 65.5% 87.5%
P53 Wild-type 100.0% 100.0% 66.7% 100.0% 4.5% 0.0%
Aberrant 0.0% 0 33.3% 0.0% 95.5% 100.0%

Sebaceous glands are composed of sebaceous ducts, lined
by stratified squamous epithelium, and sebocyte-rich lob-
ules [10]. The transformation zone where the ductal
stratified squamous epithelium progresses into the special-
ized appendegeal epithelium of sebaceous lobules harbours
self-renewing junctional stem cells [11, 12]. Thus, these
sites are similar to the cervical, anal and even tonsillar
crypt transformation zones. It is generally accepted that
HR-HPV-associated neoplasia develops primarily at these
vulnerable sites [13].

The oncogenic role of HPV in SC development has been
previously discussed. Reported HPV incidence in perioc-
ular SCs varies, from nil to 57% [4-6]. The role of HPV
has been highlighted more clearly in Eastern than Western
studies [5, 10]. A relatively recent study revealed HR-HPV
in 13.8% of periocular SCs [11]. We detected HPV genome
in 9.4% of all SNs, with 9.6% for periocular SCs and 8.1%
for SCs for all anatomical sites. HR-HPV subtypes consti-
tuted 90.9% of these infections, increasing the potential
tumorigenic role of E6 and E7. Unexpectedly, our data
did not reveal a correlation between patient age and HPV
status. Interestingly, although SCs slightly predominate in
female patients, we noted HPV mostly in men. As pre-
viously reported, HPV-positive cases showed significantly
less cytologic atypia [11].

pl6 can reliably be used as a surrogate marker for HR-
HPV infection in certain anatomical sites, such as for
non-keratinizing squamous cell carcinoma of the orophar-
ynx, where p16 positivity precludes viral studies [6, 11].
Consistent with prior studies, our series shows that pl6
overexpression does not predict HPV infection in SNs, as
up to 65.5% of HPV-negative SCs were diffusely positive
for HPV (figure 1) [6]. This is likely because the majority of
HPV-negative SCs harbour inactivating RBI mutations, cor-
relating with elevated p16 levels, regardless of HPV status
[11]. In addition to malignant SNs, we also detected p16 in
HPV-positive and negative benign SNs (figure 2). Of note,
pl6 was overexpressed in 58% of cutaneous carcinomas
(60% of squamous cell carcinomas and 50% of basal cell
carcinomas) and is associated with sun-exposed skin, sug-
gesting that p16 may be over-expressed in response to UV
radiation [12]. We thus suggest p16 as one of the diagnostic
immunomarkers for SNs, rather than a surrogate marker for
HPV infection.

Tetzlaff er al. have shown that the most common car-
cinogenic route for SC development is characterized by a
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Figure 1. p16 expression in an HPV-negative sebaceous car-
cinoma. A) Negative micro-array for low and high-risk HPV
subtypes with adequate internal controls (Euroimmun test,
Germany). B) Poorly differentiated sebaceous carcinoma with
minimal sebocytic differentiation (haematoxlyin and eosin;
4x). C) Diffuse and strong block-like p16 positivity in the
tumour (4x). D) p16 highlights the malignant nested and flat
intraepithelial spread (10x).

high frequency of somatic mutations in 7P53 and/or RBI
[11]. These tumours arising in older patients, relative to
than HPV-associated SCs, are histologically higher-grade
lesions, exhibiting a local aggressive behaviour. Though
non-specific for Tp53 mutations, aberrant p53 expres-
sion correlates with dysregulation of the Tp53 signalling
pathway in nearly all SCs [13]. This was noted for HPV-
positive and negative cases, periocular and extraocular.
Thus, as stated by Tetzlaff ef al., aberrant p53 expression
is associated with SC development that closely relies on
TP53 dysregulation, whether mutational or viral protein-
mediated [11].

There are conflicting opinions on the role of p53 muta-
tions in SC invasiveness [14]. In our cohort, two of three
cases of pure SC in situ displayed aberrant p53 expres-
sion. As such, there was no correlation between Tp53
status and the invasive/non-invasive nature of malignant
SNs. Our data also show that unlike sebaceous adeno-
mas, a subset of sebaceomas show aberrant p53 expression,
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Figure 2. p16 expression in benign sebaceous neoplasms. A)
Low-power view of a sebaceous adenoma with normal pilose-
baceous units in the upper part and right side of the image
(haematoxylin and eosin; 2x). B) p16 expression in the prolif-
erating adenoma compared to no expression in the background
pilosebaceous units (2x). C) High-power view of the tumour
cells with overlying normal sebaceous glands (haematoxylin
and eosin; 10x). D) p16 expression by the outermost tumoral
cells, compared to no expression in the overlying normal seba-
ceous glands (10x).

comparable to that of SCs. This is consistent with Shalin
et al. but contradictory to the findings of Cabral et
al. [13, 15]. who demonstrated similar staining between
sebaceomas and adenomas. We thus agree with the expla-
nation of Shalin et al. and propose that dysregulation of
the Tp53 pathway, itself, does not necessarily translate to
malignancy.

Limitations to this study include its retrospective nature and
the use of a surrogate p53 immunohistochemical marker
for the evaluation of 7p53 status and p53 pathway integrity.
Also, it is worth mentioning that it is unlikely that HPV
genome detection could have resulted from contamination.
Moreover, though our study identifies HPV genomes in
sebaceous neoplasia, it does not demonstrate viral tran-
scriptional activity. We have also shown that, in contrast to
data for the head and neck, p16 positivity is not a surrogate
marker for active HPV infection.

Conclusion

Our series reaffirms that different mutational processes in
SN are histopathologically related but clinically distinct
[16]. A viral HPV factor, constituted predominantly of
HR-HPV, potentially plays a tumorigenic role in SN
development, possibly by dysregulating the p53 path-
way. We therefore support the addition of E6 and E7
oncogenes to the proposed model of convergent, though
non-overlapping, SC pathway carcinogenesis. Histolog-
ically, HPV-positive SNs have less cytologic atypia and
more necrosis. Although HPV-positive cases are more
likely to be pl6 positive, the latter is not a surrogate
marker for HPV infection in this setting [17-20]. The
additional model of HPV-driven tumorigenesis presents an
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opportunity for elaborating novel preventive strategies to
decrease the incidence of SC. Applying prophylactic HPV
vaccination in cervical cancer patients with sebaceous neo-
plasia could help to protect vulnerable populations, such
as organ transplant recipients. More studies are needed
to investigate the clinical, preventive, and therapeutic
significance of underlying viral infections in sebaceous
neoplasms. l

Disclosure. Financial support: none. Conflicts of interest:
none.

E—
References

1. Viarisio D, Gissmann L, Tommasino M. Human papillomaviruses
and carcinogenesis: well-established and novel models. Curr Opin
Virol 2017;26: 56-62.

2. Kobayashi K, Hisamatsu K, Suzui N, Hara A, Tomita H, Miyazaki T.
A review of HPV-related head and neck cancer. J Clin Med 2018;7:9.

3. Cattani P, Zannoni GF, Ricci C, et al. Clinical performance of
human papillomavirus E6 and E7 mRNA testing for high-grade lesions
of the cervix. J Clin Microbiol 2009; 47:3895-901.

4. Gonzalez-Fernandez F, Kaltreider SA, Patnaik BD, et al. Sebaceous
carcinoma. Tumor progression through mutational inactivation of p53.
Ophthalmology 1998; 105: 497-506.

5. Hayashi N, Furihata M, Ohtsuki Y, Ueno H. Search for accu-
mulation of p53 protein and detection of human papillomavirus
genomes in sebaceous gland carcinoma of the eyelid. Virchows Arch

1994;424:503-9.
6. Stagner AM, Afrogheh AH, Jakobiec FA, et al. p16 expression is

not a surrogate marker for high-risk human papillomavirus infection
in periocular sebaceous carcinoma. Am J Ophthalmol 2016;170:
168-75.

7. Weedon D, Strutton G, Rubin A. Weedon’s Skin Pathology. Edin-
burgh: Churchill Livingstone/Elsevier, 2010.

8. Accardi R, Gheit T. Cutaneous HPV and skin cancer. Presse Med
2014;43(12):e435-43.

9. Rollison DE, Viarisio D, Amorrortu RP, Gheit T, Tommasino M.
An emerging issue in oncogenic virology: the role of beta human
papillomavirus types in the development of cutaneous squamous cell
carcinoma. J Virol 2019;93:7.

10. Requena L, Sangiieza O. Embryology, Anatomy, Histology, and
Physiology of the Sebaceous Glands. Cutaneous Adnexal Neoplasms.
Cham: Springer International Publishing, 2017: 755-64.

11. Niemann C. Differentiation of the sebaceous gland. Dermatoen-
docrinol 2009; 1: 64-7.

12. Frances D, Niemann C. Stem cell dynamics in sebaceous gland
morphogenesis in mouse skin. Dev Biol 2012; 363: 138-46.

13. Egawa N, Egawa K, Griffin H, Doorbar J. Human papillo-
maviruses; epithelial tropisms, and the development of neoplasia.

Viruses 2015;7:3863-90.

14. Lliau JY, Lliao SL, Hsiao CH, Lin MC, Chang HC, Kuo KT. Hyper-
methylation of the CDKN2A gene promoter is a frequent epigenetic
change in periocular sebaceous carcinoma and is associated with
younger patient age. Hum Pathol 2014; 45: 533-9.

15. Teizlaff MT, Curry JL, Ning J, et al. Distinct biological types of
ocular adnexal sebaceous carcinoma: HPV-driven and virus-negative

tumors arise through nonoverlapping molecular-genetic alterations.
Clin Cancer Res 2019;25: 1280-90.

16. Conscience |, Jovenin N, Coissard C, et al. P16 is overexpressed
in cutaneous carcinomas located on sun-exposed areas. Eur J Dermatol
2006; 16:518-22.

EJD, vol. 31, n° 2, March-April 2021


http://www.ncbi.nlm.nih.gov/pubmed?term=28778034
http://www.ncbi.nlm.nih.gov/pubmed?term=18486742
http://www.ncbi.nlm.nih.gov/pubmed?term=19828739
http://www.ncbi.nlm.nih.gov/pubmed?term=9499782
http://www.ncbi.nlm.nih.gov/pubmed?term=8032531
http://www.ncbi.nlm.nih.gov/pubmed?term=27457256
http://www.ncbi.nlm.nih.gov/pubmed?term=25451638
http://www.ncbi.nlm.nih.gov/pubmed?term=30700603
http://www.ncbi.nlm.nih.gov/pubmed?term=20224685
http://www.ncbi.nlm.nih.gov/pubmed?term=22227295
http://www.ncbi.nlm.nih.gov/pubmed?term=26193301
http://www.ncbi.nlm.nih.gov/pubmed?term=24440092
http://www.ncbi.nlm.nih.gov/pubmed?term=30420449
http://www.ncbi.nlm.nih.gov/pubmed?term=17101472

17. Shalin SC, Sakharpe A, lyle S, Lev D, Calonje E, Lazar AJ. p53

staining correlates with tumor type and location in sebaceous neo-

plasms. Am J Dermatopathol 2012; 34:129-35.

18. Hussain RM, Matthews JL, Dubovy SR, Thompson JM, Wang G.
UV-independent p53 mutations in sebaceous carcinoma of the eyelid.
Ophthalmic Plast Reconstr Surg 2014; 30: 392-5.

EJD, vol. 31, n° 2, March-April 2021

19. Cabral ES, Auverbach A, Killian JK, Barrett TL, Cassarino DS. Dis-
tinction of benign sebaceous proliferations from sebaceous carcinomas
by immunohistochemistry. Am J Dermatopathol 2006; 28: 465-71.

20. North JP, Golovato J, Vaske CJ, et al. Cell of origin and mutation
pattern define three clinically distinct classes of sebaceous carcinoma.
Nature Commun 2018;9: 1894.


http://www.ncbi.nlm.nih.gov/pubmed?term=22441365
http://www.ncbi.nlm.nih.gov/pubmed?term=24777261
http://www.ncbi.nlm.nih.gov/pubmed?term=17122489
http://www.ncbi.nlm.nih.gov/pubmed?term=29760388


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputConditionIdentifier (FOGRA27)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENN ()
    /ENU ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


