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BACKGROUND

Sebaceous Carcinoma (SC) is a rare, aggressive skin cancer
arising from sebaceous glands. It most commonly occurs
on the eyelids, followed by the head and neck region, but
it can occur anywhere on the body in the scope of Muir-
Torre syndrome (MTS)."* SC is an aggressive cancer that
is often locally invasive and associated with reoccurrence
and regional and distant metastasis.! It can arise sporad-
ically, but it may also occur secondary to germline muta-
tions in DNA mismatch repair genes.2

MTS is a rare variant of Lynch syndrome characterized
by sebaceous neoplasms. It is most commonly caused by
a germline mutation in one of the DNA mismatch repair
(MMR) proteins (MSH2, MLH1, MSH6, PMS2, MLH3,
MSH3 and PMS1) resulting in microsatellite instability.?
MTS type I (Classic MTS, MTS) is an autosomal dominant

This case highlights the successful use of pembrolizumab for neoadjuvant treat-
ment of MMR-deficient sebaceous carcinoma of bilateral eyelids to reduce tumour
burden allowing smaller defect post-Mohs surgery and better reconstructive out-
come. Microsatellite stability, tumour mutational burden and PD-L1 expression
are important prognostic factors to be considered for the use of neoadjuvant pem-
brolizumab. Further studies are needed to determine if neoadjuvant pembroli-
zumab consistently improves surgical and cosmetic outcomes and reduces local

recurrence and metastasis.
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disorder, that besides multiple sebaceous neoplasms,
is also associated with keratoacanthomas and visceral
malignancies—most commonly colorectal adenocarci-
noma.? Due to SC's strong association with MTS type I,
risk stratification can be calculated using the Mayo MTS
risk score (range 0-5), and this can guide the need to con-
duct further germline genetic testing. A score of two or
more has a sensitivity of 100% and specificity of 81% for
predicting germline mutation in MMR genes.”

Primary SC is often treated with Mohs surgery or wide
local excision with frozen section margin evaluation.'
However, local recurrence or metastasis post-surgical re-
moval often occurs.’ This can be attributed to the delays
in diagnosis of SC which may mimic other benign eye-
lid lesions (chalazion, blepharitis) and/or the multifocal
nature of the tumour with discontinuous intraepithelial
involvement and pagetoid spread of malignant sebocytes
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along conjunctiva.’ In addition to surgical excision,
intraoperative cryotherapy and postoperative topical
mitomycin-C have been considered for focally positive
margins." Successful neoadjuvant use of systemic che-
motherapies 5-fluorouracil and carboplatin/cisplatin
has been reported not only just to reduce initial tumour
size and make surgery more amenable but also to man-
age widespread disease and reduce tumour burden in the
lymph nodes and metastases.’

More recently, there have been a few reports regarding
the off-label use of the programmed cell death protein-1
(PD-1) inhibitor pembrolizumab for advanced SC.*® We
present a case of a patient with confirmed MTS who ex-
perienced significant tumour regression after two doses
of neoadjuvant pembrolizumab rendering Mohs micro-
graphic surgery less complex with smaller postoperative
defect and better cosmetic reconstructive outcome.

CASE PRESENTATION

A 58-year-old Hispanic male with suspected MTS and
history of colorectal adenocarcinoma (status-post right
hemicolectomy 2003 and left ileocolectomy 2021) as well
as clear cell renal carcinoma (status-post left nephrectomy
2021) was referred by ophthalmology for a rapidly grow-
ing mass on his right medial inferior eyelid over the past
6 months. On examination, there was a large necrotic and

ulcerated exophytic nodule (20x9mm) on the medial
part of the right inferior internal eyelid with ciliary mar-
gin involvement (Figure 1a). He also had another small
3 x3mm yellowish papule on the left superior medial eye-
lid and a 4.3x 2.2 cm large pink bluish dermal subcutane-
ous non-tender nodule on the left buttock (Figure 1b,c).
Biopsy of all three lesions were identical and showed nu-
merous atypical sebocytes extending from the epidermis
to the dermis or subcutis (buttock lesion), with exten-
sive necrosis, mitotic figures and focal stromal invasion
(Figure 1d). Scouting biopsies on the adjacent conjunctiva
and palpebral skin were negative.
Immunohistochemistry for microsatellite instability
demonstrated loss of expression of MLH-1 and PMS-2,
consistent with MTS. Due to the patient's Mayo score of 3
(personal history of visceral malignancy and 2 or more se-
baceous tumours) genomic testing of a blood sample was
performed and revealed the presence of germline MLH1
heterozygosity with a loss-of-function mutation from exon
13, codon 1459 (C>T mutation creating a premature trans-
lational stop signal), confirming MTS. CT scan of the head
and neck did not reveal any orbital extension, dissemi-
nated disease or enlargement of the regional lymph nodes
(stage ITIb AJCC 8th). The tumour continued to grow over
the next several weeks, measuring 40 X 12mm on the right
and 5x5mm on the left eyelid respectively (Figure 2a).
The buttock lesion was excised completely with 10mm
margins and medical oncology team was consulted for

FIGURE 1 (a)Large ulcerated and necrotic nodule on the medial canthus of the right inferior eyelid. (b) A 3 x 3 mm yellow papule

on the left superior medial eyelid. (c) A large pink nodule with central dry serous crust on the left superior lateral buttock. (d) At high

magnification (400X), numerous atypical sebocytes show multivacuolated clear cytoplasm and indented nuclei extending into the dermis

with extensive necrosis, mitotic figures and focal stromal invasion.
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FIGURE 2 (a)Large necrotic, ulcerated, exophytic tumour on medial canthus of the right inferior eyelid with ciliary margin

involvement before pembrolizumab treatment. (b) Regressed necrotic exophytic tumour of the medial lower right eyelid with involvement

of the ciliary margin.

FIGURE 3 Mohs surgical defects for right eye (a) and left eye (b). Two-week post reconstruction with advancement flap of right lower

eyelid (c) and pentagonal closure of left upper eyelid (d).

possible neoadjuvant treatment due to quickly enlarging
right eyelid tumour, and to decrease postsurgical defect
and morbidity. Decision was made to administer two
doses of pembrolizumab 400 mg 6 weeks apart as neoad-
juvant prior to Mohs surgical resection.

The patient tolerated pembrolizumab well and both
tumours shrank to less than 1/3 of their original size
(T2b) (Figure 2b). Mohs surgery requiring two stages was
performed on both masses with clear margins, but with
marked inflammation noted on frozen sections due to
pembrolizumab treatment (Figure 3a, b). The absence of
the tumour was further confirmed by permanent sections
and consultation pathology evaluation. The reconstruc-
tion was performed by advancement flap on the right lower
eyelid, and pentagonal repair on the left upper eyelid, with

unremarkable postoperative course (Figure 3c, d). Patient
continued receiving adjuvant pembrolizumab 400mg
every 6weeks postoperatively and has been without dis-
ease progression for the follow-up period of 12 months.

DISCUSSION

Neoadjuvant therapy can be used before surgery with the
purpose of shrinking the tumour, stopping its spread, and
making resection less invasive and more effective. In the
case of SC, neoadjuvant therapy was mostly considered for
large (>T3bNOMO or T3bN1MO0), metastatic or inoperable
tumours with orbital invasion.” The recommended chem-
otherapeutic agents (5-FU, cisplatin/carboplatin) do not
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show benefit in MMR-deficient tumours, and hence could
not be considered in our patient.” Several previous case re-
ports have highlighted the effective off-label use of pembroli-
zumab monotherapy or pembrolizumab and carboplatin
combination therapy for recurrent, inoperable widespread
metastatic SC—including complete regression of unresect-
able chest wall SC with microsatellite instability.*®
Pembrolizumab, a humanized monoclonal antibody
that inhibits PD-1 receptors on T cells, presents an in-
triguing treatment modality for SC for numerous reasons.
Due to periocular SC often being diagnosed late, with an
average diagnostic delay of 14.7 months, the extent of SC
at the time of diagnosis may make tissue and functional
preservation challenging." Mohs micrographic surgery
and conjunctival mapping tissue biopsies may be utilized
to preserve as much tissue as possible; however, signifi-
cant morbidity is often still incurred due to the pagetoid
spread and the often multifocal nature of SC. For cases of
large periocular or eyelid SC, neoadjuvant therapy with
pembrolizumab presents a new therapeutic option to de-
crease disease extent, preserve tissue and improve surgical
outcomes. By blocking tumour-induced immune system
downregulation from overexpression of programmed
death-ligand 1 (PD-L1), PD-1 inhibitors promote immu-
nological recognition and destruction of malignant cells.
This is especially true for SC with impaired MMR mecha-
nisms and high levels of microsatellite instability, as these
tumours are associated with increased tumour mutational
burden and higher PD-L1 expression.® Furthermore, perio-
cular SC have demonstrated high expression of PD-L1
and PD-1 in malignant sebocytes and tumour infiltrating
lymphocytes rendering these tumours potentially sensi-
tive to PD-1 inhibitors.” For these reasons, assessment of
MMR status and microsatellite instability of SC may have
utility beyond diagnosis by helping predict likelihood of
treatment response.® Of note, successful pembrolizumab
use has been demonstrated in microsatellite-stable SC as
well, so use may not be limited to SC with deficient MMR
mechanisms.*> In microsatellite-stable SC patients, tu-
mour mutational burden and PD-L1 expression may fur-
ther help guide likelihood of treatment response.®
Neoadjuvant therapy in Mohs surgery of eyelid tu-
mours is a relatively new approach with the majority of
reports considering the use of vismodegib for extensive
periocular basal cell carcinoma.'® Our case presents the
first published report where neoadjuvant pembrolizumab
was used to significantly reduce the tumour size, making
the surgical defect significantly smaller than it would have
occurred with initial untreated lesion. While this report
offers insight into the promising use of pembrolizumab
as neoadjuvant therapy for locally advanced SC, further
research needs to be conducted. Larger studies need to
further evaluate the efficacy of pembrolizumab in SC for

use as neoadjuvant and adjuvant therapy. In addition, the
ideal neoadjuvant regimen of pembrolizumab regarding
dosing and timing prior to excisional surgery needs to be
elucidated—as our patient had a notable response after
two doses, it is unclear the extent of the response subse-
quent doses would produce. Furthermore, other regimens
like retinoic-acid receptor (RAR)-p agonists or androgen
receptor agonists could be considered as potential neoad-
juvant agents with or without pembrolizumab to decrease
SC tumour burden and postoperative morbidity since both
receptors are abundantly present in these neoplasms.™

CONCLUSION

SC is a rare skin cancer that often affects the eyelids and
can be associated with Muir-Torre syndrome. Definitive
primary treatment is with surgical excision, although
preservation of tissue and function is a concern especially
when affecting the eyelids. This case highlights the use
of pembrolizumab for neoadjuvant treatment of MMR-
deficient SC to reduce tumour burden prior to surgical ex-
cision. Further studies need to be conducted to determine
if neoadjuvant pembrolizumab consistently improves sur-
gical and cosmetic outcomes and reduces local reoccur-
rence and metastasis.
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