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Introduction: Merkel cell carcinoma (MCC) is a rare, aggressive cutaneous malignancy with substantial risks of mortality and
vision-threatening morbidity when periocular. We aimed to characterize the clinicopathologic features, management strategies,
ophthalmic outcomes, and survival of periocular MCC.

Methods: We conducted a retrospective cohort study of 18 periocular MCC cases treated at a tertiary center between January12010and
February 1 2024. Demographic and tumor characteristics, treatment details, ocular complications, and survival endpoints were extracted
from electronic records. Kaplan—Meier curves estimated overall survival (OS) and progression-free survival (PFS).

Results: Eighteen patients (61% female; mean age + SD, 71.6 + 11.4 years) were included; 67% presented with upper-eyelid disease.
Half of tumors were AJCC stage I (50.0%). Initial therapy was excision alone in 33%, excision plus radiation in 28%, and multimodal
in the remainder; an average of 1.62 resections was required to achieve negative margins or functional reconstruction. Functional globe
preservation was achieved in 78% of patients, with severe ocular complications in 11%. Median OS was 8.5 years (95% CI, 4.6-12.3)
and the estimated 2-year OS rate was 88.9%. Median PFS was 6.4 years (95% CI, 0.1-12.8) with a 2-year PFS of 54.7%. Median
follow-up was 17 months.

Conclusion: Periocular MCC in this single-center cohort was typically detected early and managed with eye-sparing surgery with
acceptable morbidity, yielding favorable OS and PFS estimates; these site-specific benchmarks can guide counseling, reconstruction,
and future multicenter validation.
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Introduction
Merkel cell carcinoma (MCC) is a rare but highly aggressive cutaneous neuroendocrine tumor with a disease-specific
mortality rate of approximately 33%, making it more lethal than malignant melanoma.'

In 1972 Toker discovered a distinct skin tumor he referred to as “trabecular carcinoma” based on its histopathological
appearance.” A few years later, electron microscopic studies of these carcinomas identified Merkel cells as the underlying
cause, based on the presence of characteristic neurosecretory granules, suggesting their origin from neural crest-derived
cells.> MCC exhibits dual pathogenesis, arising from either UV-induced damage or Merkel cell polyomavirus infection,
with distinct molecular profiles.*

Despite its rarity, the incidence of MCC has risen significantly in recent decades, driven by factors such as increased UV
exposure, aging populations, and improved diagnostic capabilities.® This rise is concerning, given MCC’s aggressive
clinical behavior, as well as its propensity for rapid progression. The disease most commonly affects older, fair-skinned
individuals and arises predominantly in sun-exposed areas, with nearly half of all cases occurring on the head and neck.”*
Within this region, periocular MCC is of particular concern due to its functional and aesthetic implications. Periocular MCC
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may mimic benign lesions such as cysts or chalazion, and can resemble other malignant periocular tumors such as basal cell
carcinoma, squamous cell carcinoma, melanoma, and sebaceous carcinoma, leading to diagnostic delays.’

These tumors frequently involve the upper eyelid and margin and may present with features such as madarosis,
ulceration, and destruction of normal anatomical structures.” While rare, conjunctival MCC has also been reported.10 The
periocular location poses unique challenges in management, as wide local excision, a standard treatment, must balance
complete tumor resection with the preservation of ocular and eyelid function and cosmesis. MCC typically presents as
a rapidly growing, painless, firm nodule that may be red, purple, or skin-colored.'" Diagnostic evaluation includes
histopathological analysis and immunohistochemistry, with CK20 positivity in a dot-like pattern serving as a hallmark
feature.'>'® Early recognition is aided by the AEIOU criteria: Asymptomatic, Expanding rapidly, Immune suppression,
Older age, and UV-exposed site, with most cases meeting at least three of these characteristics.'* However, the diagnostic
process for periocular MCC is particularly challenging due to its atypical presentation and resemblance to benign or other
malignant lesions.” Management strategies for MCC vary by stage, but typically involve surgical excision with negative
margins for localized disease, often supplemented by adjuvant radiation therapy to improve local control, especially for
tumors larger than 2 cm.'>'®

Sentinel lymph node biopsy (SLNB) is an important staging tool since nodal metastases are present in approximately
one third of cases.'”'® In advanced MCC, immune checkpoint inhibitors such as pembrolizumab, avelumab, and retifanli-
mab have become the mainstay of systemic therapy, demonstrating durable responses and improving outcomes.'®!**

To expand the limited periocular MCC evidence base, we performed a retrospective single-center analysis of 18
consecutive cases, detailing patient demographics, tumor characteristics, surgical management, ocular morbidity, and
survival estimates of overall and progression-free survival. By combining functional outcomes with site-specific survival
data, this study aims to inform counseling, guide reconstruction, and provide a benchmark for future multicenter efforts.

Methods

The clinical cancer registry of Charité — University Medicine Berlin, part of the Charit¢é Comprehensive Cancer Center
(CCCC) and responsible for the documentation, evaluation, and reporting of all tumor diseases, was retrospectively
searched for Merkel cell carcinoma (MCC) of the head and neck region between January 1 2010 and February 1 2024.
We identified 108 cases of head and neck MCC. Inclusion criteria included eyelid, canthal, caruncular, lacrimal, or orbital
localizations. Eighteen patients fulfilled these criteria and constituted the study population. Patients with non-periocular
localization, or incomplete records were excluded. The investigation complied with the Declaration of Helsinki and was
approved by the institutional ethics committee; informed consent was waived because of the retrospective design. We
minimized selection bias by including all consecutive eligible cases during the study window.

All data were compiled electronically in Microsoft” Excel (Version 16.66.1). Variables extracted from electronic
patient records comprised age, sex, tumor location, tumor size, AJCC 8th-edition stage, surgical technique, ophthalmo-
logic findings, and treatment-related complications. Frequency distributions were illustrated with pie charts produced in
Excel, and annual case counts from 2010 through 2024 were tabulated to describe temporal trends in periocular MCC.

Overall survival (OS) was defined as the interval from histologic diagnosis to death from any cause; living patients
were censored at last follow-up or the administrative data cut-off (February 1 2024). Progression-free survival (PFS) was
the interval from diagnosis to the first locoregional recurrence, distant metastasis, or death, whichever occurred first.
When >2 events occurred on the same calendar date, the event type was assigned to the more severe synchronous event
according to a prespecified hierarchy: death > distant metastasis > locoregional recurrence. Patients without an event
were censored on the date of their most recent disease assessment or administrative cut-off. Survival curves were
estimated with the Kaplan—-Meier method. Time-to-event endpoints were analyzed on a day scale.

All descriptive statistics, medians with 95% confidence intervals (CI), and survival analyses were executed in IBM
SPSS Statistics (Version 29.0.1.1; IBM Corp., Armonk, NY, USA). Analyses were unadjusted; no multivariable,
subgroup, or interaction analyses were planned due to sample size. Missing data were handled by complete-case analysis.
We report this retrospective cohort study in accordance with the STROBE reporting guideline.
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Results

Annual Number of Periocular MCC Cases
Eighteen periocular MCCs were diagnosed over the 14-year observation window, yielding 0-3 cases annually (Table 1).
Case counts fluctuated without a consistent upward or downward trend.

Demographics and Tumor Characteristics

Mean age at diagnosis was 71.6 £ 11.4 years (range, 50-89 years); 11 patients (61.1%) were female. The mean largest

tumor diameter was 14.6 = 7.8 mm. Stage distribution at presentation was AJCC I in 50.0%, II in 16.7%, III in 11.1%, and

IV in 11.1%, and unknown in 11.1%. Detailed baseline demographics and tumor characteristics are summarized in Table 2.
Upper-eyelid involvement predominated (66.7%), followed by lower eyelid (16.7%), and lateral canthus, caruncle,

and lacrimal gland (5.6% each), as shown in Figure 1.

Treatment

Excision alone was performed in 6 patients (33.3%); excision with adjuvant radiotherapy in 5 (27.8%); excision +
radiotherapy + chemotherapy in 3 (16.7%); excision + radiotherapy + immunotherapy in 2 (11.1%); and one quadruple-
modality case combined surgery, radiotherapy, immunotherapy, and chemotherapy. One patient received excision,
chemotherapy, and immunotherapy without radiotherapy. The distribution of initial treatment modalities is presented
in Table 3.

Table | Annual Number of Periocular MCC
Diagnoses, 2010-2024

Year Cases Year Cases
2010 | 2018 |
2011 0 2019 0
2012 | 2020 0
2013 0 2021 3
2014 2 2022 2
2015 2 2023 |
2016 3 2024* |
2017 |

Note: *inclusion period closed | February 2024.

Table 2 Demographics and Tumor
Characteristics at Diagnosis

Variable n (%)
Female sex I (61.1%)
Age, years 716 £11.4
Largest diameter, mm 146 +7.8
AJCC stage
| 9 (50.0%)
I 3 (16.7%)
11l 2 (11.1%)
v 2 (11.1%)
Unknown 2 (11.1%)
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Figure | Location of Periocular MCC. Distribution of periocular Merkel cell carcinoma cases by anatomical location.

Surgical Outcomes and Complications in Periocular MCC

We further analyzed the surgical and ophthalmologic outcomes of patients with periocular MCC. Functional eye
preservation was achieved in 77.8% of cases (n = 14), with 16.7% (n = 3) experiencing loss of eye function due to
the need for oncological resection or ophthalmic complications. Data on eye preservation were unavailable for one case.
Patients underwent an average of 1.6 resections of the primary tumor to achieve RO status or until a decision was made to
preserve function or due to the presence of advanced disease.

In our series, reconstruction with the Cutler—Beard flap was performed in 33.3% of cases (n = 6), making it the
predominant primary technique. The inverse Tenzel flap followed at 16.7% (n = 3), and the Hughes flap in 11.1% (n = 2).
Less commonly, procedures such as orbitotomy and exenteration each accounted for fewer than 6% of reconstructions.
Extensive tissue defects necessitated combined approaches, most often the addition of free eyelid grafts, in 16.7% of
patients (n = 3). Ophthalmologic complications were noted in seven cases: lagophthalmos (incomplete eyelid closure)
and severe corneal injury requiring transplantation each occurred in 11.1% (n = 2), while trichiasis, ectropion, and fistula
formation were all observed in under 6% of patients. Overall, the Cutler—Beard flap emerged as the preferred method,
and the vast majority of eyes retained functional integrity. One patient underwent a Cutler—Beard flap followed by
exenteration; this case was categorized under the primary technique (Cutler—Beard) for Table 4. Comprehensive surgical
and ophthalmic outcomes are summarized in Table 4.

Table 3 Distribution of Treatment Modalities in Periocular MCC

Modality n (%)
Excision only 6 (33.3%)
Excision + radiotherapy 5 (27.8%)
Excision + radiotherapy + chemotherapy 3 (16.7%)
Excision + radiotherapy + immunotherapy 2 (11.1%)
Excision + immunotherapy + chemotherapy I (5.6%)
Excision + radiotherapy + immunotherapy + chemotherapy 1 (5.6%)
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Survival Analysis

Table 4 Clinical and Surgical Outcomes of Periocular MCC

Variable

n (%) or Mean * SD

Globe preservation

Yes 14 (77.8%)
No 3 (16.7%)
Missing I (5.6%)
Number of resections* 1.62 + 0.65
Primary surgical technique
Cutler—Beard flap 6 (33.3%)
Inverse Tenzel flap 3 (16.7%)
Hughes flap 2 (11.1%)
Cheek-rotation flap I (5.6%)
Orbitotomy 1 (5.6%)
Exenteration I (5.6%)
Unspecified/none recorded 4 (22.2%)
Adjunctive techniques
Free eyelid graft 2 (11.1%)
Secondary Inverse Tenzel flap I (5.6%)
Ophthalmic complications
Lagophthalmos 2 (11.1%)
Severe corneal injury** 2 (11.1%)
Ectropion 1 (5.6%)
Trichiasis I (5.6%)
Conjunctival fistula 1 (5.6%)

Notes: *Mean calculated from thirteen cases in which the exact number of
resections was documented.**Both cases required penetrating keratoplasty.

Median follow-up was 16.8 months (interquartile range, 2.9-48 months) and a total of four deaths occurred during follow-
up. Median overall survival (OS) was 8.5 years (95% CI, 4.6-12.3), and the 2-year OS estimate was 88.9% (Figure 2).
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Figure 2 Overall Survival of Periocular MCC. Kaplan—Meier survival curve showing overall survival (OS) for patients with periocular MCC.
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Figure 3 Progression-Free Survival of Periocular MCC. Kaplan—Meier survival curve illustrating progression-free survival (PFS) for patients with periocular MCC.

Median progression-free survival (PFS) was 6.4 years (95% CI, 0.1-12.8) with a 2-year PFS of 54.7%. Among the six
PFS events, two were locoregional (one regional lymph-node recurrence and one primary-site recurrence), three were
distant metastases (first sites: liver, skin, and pancreas/duodenum), and one was death as the first event. In two cases,
progression types were synchronous (local recurrence with liver metastasis; nodal recurrence with pancreatic/duodenal
metastasis) and, per the prespecified hierarchy, were classified as metastasis. Survival curves are shown in Figures 2 and 3.

These results highlight the early stage at presentation, the predominance of upper-eyelid tumors, the feasibility of eye-
sparing surgery, and encouraging long-term survival in periocular MCC.

Discussion
Our data provide insight into the clinical characteristics, presentation, management, and survival of Merkel cell
carcinoma (MCC) confined to the periocular region.

Periocular MCC remained uncommon, with zero to three cases recorded per calendar year. Although small numbers
preclude firm conclusions about secular trends, the pattern broadly echoes the steady rise in overall MCC cases described
in population-based reports.>*'**? Increasing incidence is probably multifactorial, driven by an aging population, higher
cumulative ultraviolet (UV) exposure, and improved diagnostic vigilance.>*' **

Women constituted 61.1% of our cohort, confirming the female preponderance previously noted for eyelid MCC.’
This contrasts with the male predominance reported for cutaneous MCC in general,** suggesting that anatomic site, or
associated behavioral and environmental factors, may influence sex distribution. The mean age at diagnosis was 71.6
11.4 years, slightly younger than the seventh-to-eighth-decade peak reported for head-and-neck MCC overall,® which
could reflect earlier health-care seeking for lesions near the eye or distinct site-specific etiologies.

Two-thirds of tumors occurred in the upper eyelid, consistent with prior reports.”” Half of lesions presented at AJCC
stage I and the mean largest diameter was 14.6 mm, indicating relatively early clinical detection despite the disease’s
recognized aggressiveness.

Management remained complex. Wide local excision was the backbone of therapy, yet nearly 40% of patients
required adjuvant radiotherapy and more than one-fifth received systemic treatment, underscoring the need for indivi-
dualized, multidisciplinary care. Functional globe preservation was achieved in 77.8% of cases, but severe complications
such as lagophthalmos and sight-threatening keratopathy still occurred in 11.1% each, highlighting the delicate balance
between oncologic clearance and ocular function. Stage I presentation, in 50.0% of patients, likely facilitated eye-sparing
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surgery and likely contributed to favorable outcomes, given the well-documented survival advantage of early excision
with clear margins.' %728

Survival results were encouraging: the Kaplan—-Meier 2-year overall survival (OS) and progression-free survival
(PES) rates reached 88.9% and 54.7%, respectively, and median OS was 8.5 years. These figures compare favorably with
other MCC cohorts where 2-year OS often falls below 70%.>” While wide confidence intervals necessitate further
multicenter cohorts with a larger sample size, data suggest that early-stage periocular MCC treated with eye-sparing
surgery can achieve durable disease control.

The rarity of periocular MCC continues to hamper prospective data collection. Growing incidence nevertheless
mandates greater clinical awareness, multicenter registries to validate survival benchmarks, and prospective trials that
integrate advances such as immunotherapy, refined reconstructive techniques, and patient-reported outcome measures

into personalized, multidisciplinary care models.

Limitations
This study has several limitations that should be kept in mind when interpreting the findings. First, it is a retrospective
review that relies on registry and electronic-health-record data; some comorbidities, immunosuppression status, and
operative details may therefore be incomplete or misclassified. Second, the cohort is small (18 patients), resulting in wide
confidence intervals for survival estimates and limited power to explore prognostic factors. Third, median follow-up was
only 17 months, so late recurrences or treatment-related ocular sequelae may be under-reported. Fourth, the data originate
from a single tertiary center; referral patterns, reconstructive expertise, and thresholds for adjuvant therapy may differ
elsewhere, which could temper generalizability. Finally, the study period spans more than a decade, during which
immunotherapy, sentinel-node biopsy, and radiotherapy techniques evolved, introducing temporal heterogeneity.
Despite these constraints, our series is among the largest single-institution cohorts focused exclusively on periocular
MCC, provides granular surgical and ophthalmic outcome data rarely reported in the literature, and contributes the one of
the first Kaplan—Meier survival benchmarks specific to this anatomic site.

Conclusion

This retrospective, single-center cohort delivers site-specific benchmarks for periocular MCC that align with our aim to
characterize presentation, management, ophthalmic morbidity, and survival. Most tumors were detected early (AJCC 1)
with small size, and upper-eyelid predominance was common; together with multidisciplinary care, this enabled eye-
sparing surgery in most patients with acceptable complication rates. Survival estimates at two years were encouraging,
providing practical figures for counseling and reconstruction planning. These results support our objective of combining
functional outcomes with survival metrics to inform care and to anchor future multicenter validation. Given the small
sample and limited follow-up, the estimates should be interpreted as preliminary; harmonized, multicenter datasets are
needed to refine these benchmarks and test generalizability.

Data Sharing Statement
All data generated or analyzed during this study are included in this article and in Supplementary Table 1. Further

enquiries can be directed to the corresponding author.
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This study protocol was reviewed and approved by the Ethics Committee of Charité — University Medicine Berlin (Ref.
EA1/085/22) and was conducted in accordance with the Declaration of Helsinki.
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involved no direct patient contact, in accordance with the approved protocol (Ref. EA1/085/22).
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