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Abstract

Introduction: Lacrimal sac squamous cell carcinoma (SCC) is a rare tumor. Only 241 cases of
lacrimal sac SCC have been reported in the literature. However, the detailed molecular profile of
this tumor is unknown. Case Presentation: Fifty-seven-year-old Caucasian male presented with
a 6-month history of epiphora. Multimodal examination revealed a unilateral lacrimal sac SCC
T4aNOMO. The patient underwent primary surgery with subsequent chemoradiotherapy. The
patient was alive 18 months after the end of the treatment, with no signs of local or distant
relapse. Complex molecular profiling revealed the FGFR p.G388R variant, HER2 amplification,
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and progression phenotype. Conclusion: Here, we describe a clinical case of a male patient with
lacrimal sac SCC with a careful description of the disease history, treatment, and molecular-
genetic patterns of the tumor. This is the first report of HER2-positive lacrimal sac SCC.

© 2024 The Author(s).
Published by S. Karger AG, Basel

Introduction

Epithelial lacrimal sac tumors are rare, with squamous cell carcinoma (SCC) being the
most common histological type [1]. These tumors are commonly affected in middle-aged
patients, and unilateral epiphora and palpable masses are the most common clinical signs.
Surgery, radiotherapy, and platinum-based chemotherapy as monotherapy or in combination
are traditional treatment options for lacrimal sac SCC [2, 3]. Here, we present a case of a
middle-aged male with lacrimal sac SCC with a careful description of the disease history,
treatment plan, and molecular-genetic patterns of the tumor. The CARE Checklist has been
completed by the authors for this case report, attached as online supplementary material (for
all online suppl. material, see https://doi.org/10.1159/000536061).

Case Presentation

Fifty-seven-year-old Caucasian male was admitted into hospital with a 6-month history of
epiphora. Physical examination revealed a painful mass in the right orbital region. A complex
examination was performed. Ultrasonography showed a tumor mass in the area of the right
lacrimal sac with clear margins. Contrast-enhanced head and neck MRI revealed a soft tissue
mass of 17 x 17 x 19 mm with moderate vascularization in the area of the right lacrimal sac
and proximal part of the right nasolacrimal duct with destruction of the right orbital lamina of
the ethmoid bone (Fig. 1). Fine needle aspiration biopsy revealed SCC.

Via PET/CT lymph node involvement and metastasis were excluded (Fig. 2). Thus, the
diagnosis of the lacrimal sac SCC, T4aNOMO, stage IV Jones classification, stage III Song et al.
[4] classification was confirmed (Table 1) [4-7].

The primary surgical procedure was indicated. Despite close contact of the tumor mass
with the right eye and eye muscles and the risk of R1 resection, the patient did not provide
consent for extended resection. Organ-sparing endoscopic-assisted lacrimal sac tumor re-
section extended via a part of the right orbital lamina, and nasolacrimal duct resection was
performed. First, the lateral nasal wall mucosal flap was dissected via a nasal endoscopic
approach. After anterior ethmoidectomy, a lacrimal sac tumor with a part of the orbital lamina
was mobilized. A skin incision surrounding the tumor was made, and the lacrimal sac tumor
resection en bloc with the right orbital lamina, the nasolacrimal duct, and the skin flap were
completed. The skin defect was closed via a cheek flap, and the nasal endoscopic recon-
struction of the lateral nasal mucosal wall was performed. Blood loss was 50 mL, and there
were no intraoperative complications, Class-Intra 0 [8]. The postoperative course was un-
eventful, Clavien-Dindo 0 [9]. The patient was discharged on postoperative day 1 (POD 1), and
sutures were removed on POD 10. Histological examination confirmed lacrimal sac kerati-
nizing SCC grade 2 (Ki-67 98%) with invasion to the orbital plate periosteum and nasola-
crimal duct and R1 resection at the level of the medial rectus and superior oblique muscles

(Fig. 3).
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Fig. 1. Baseline MRI scans (a—c) and postoperative follow-up (d-f). The vascularized soft tissue mass
(red arrows) and postoperative scar tissue (yellow arrows) can be seen in the right orbit. Precontrast
coronal T1 (a, d), STIR (b, e), and postcontrast axial (c, f) slices.

Chemoradiotherapy (CRT) was initiated on POD 27. Additive radiotherapy 60 Gy (fraction
5 x 2 Gy/every week) was combined with weekly cisplatin (40 mg/m?, 240 mg/m?). No
significant side effects were observed during the treatment. At the time of this study, the
follow-up period was 18 months, and no signs of local or distant relapse or side effects were
observed.

Complex molecular-genetic testing was performed, considering the rarity of the disease.
Immunohistochemistry (IHC) revealed a stable MSI status, positive PD-L1 status (SP263 and
22c3), CPS = 38, TPS = 3%, positive HER2/Neu (3+), and panNTRK-negative expression.
Additionally, PD-L1 was overexpressed, as determined by qPCR. Using FISH, c-erbB2 (HER2)
amplification was identified (HER2:CEN17 = 2, 5) (Fig. 3).

We examined the gene expression activity of all human genes (approximately 21,000) in
the tumor tissue using >34 K gene expression markers and hybridization techniques: PD-1,
TIGIT, CTLA4, IDO1, LAG3 and epidermal growth factor receptor overexpression and wild-
type TP53 were found. In addition, elevated expression of the A2b receptor, TGFb1, and COX-2
was observed.

Finally, next-generation sequencing target oncological panel (500 genes, Oncomine
Comprehensive Assay v4.4, an lon S5 System) identified the FGFR p.G388R variant, BAP1,
MLH1, and RB1 deletions. Low tumor mutation burden was identified (4, 76 mutations/
megabases).

Discussion

Primary tumors of the lacrimal drainage system are rare. According to Krishna and
Coupland [1], approximately 775 cases were described in the literature. All lacrimal sac
lesions can be subdivided into three groups: primary epithelial neoplasm, primary non-
epithelial neoplasm, and inflammatory lesions [10-12]. Malignant epithelial neoplasms
constitute the majority of lacrimal sac tumors [13, 14]. In 2021, Singh and Ali [15] performed
areview of available literature about primary malignant epithelial tumors of the lacrimal sac:
authors identified a total of 431 patients, and clinical symptoms and treatment details were
available in 331 cases. SCC is the most common histological type of SCC (approximately 60%)
[16, 17]. Singh and Ali [15] identified 241 patients with lacrimal sac SCC in the literature.

Commonly, epithelial tumors of the lacrimal sac are unilateral and affect middle-aged
adult patients (median age 50-60 years) [15]. Meel et al. [18] described the clinical case of a 6-
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Fig. 2. Baseline PET-CT (a-c) and postoperative follow-up (d-f). Pathological metabolic activity up to
SUVmax = 8.1 was detected in the right orbit soft tissue mass (red arrows). No metabolic activity was
found in the postoperative scar tissue (yellow arrows). CT scans (a, d), fusion (b, e), and corresponding
PET (c, f) images.

Table 1. Disease staging

Stage Description Confirmation
TNM [5] T4aNOMO The tumor has invaded Orbital plate of the right part of the ethmoidal bone
the periosteum destruction
Jones [6] IV Extension beyond sac MRI sign of the nasolacrimal duct invasion with the

ethmoidal bone destruction

Song I11 Tumor invades the MRI sign of the nasolacrimal duct invasion with the
et al. [4] nasolacrimal canal ethmoidal bone destruction

Fig. 3. a Hematoxylin staining. x40, complex of SCC with keratinizing signs. b PD-L1 (22c3) stain-
ing. x100, CPS = 38, TPS = 3%. ¢ PD-L1 (SP263) staining. x100, CPS = 38, TPS = 3%. d FISH HER2 /neu,
strong increase in the HER2:CEN17 ratio over 2.5.
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year-old boy with lacrimal sac SCC. The patient had tumor progression after neoadjuvant
chemotherapy [18]. Cases of metachronous tumors involving the contralateral lacrimal sac
have been described in adults [19, 20]. Lin et al. [21] described a rare case of lacrimal sac
primary SCC with synchronous tonsillar primary SCC. The authors emphasize the significance
of additional examinations, including nasoendoscopy and PET-CT, in rare head and neck
cancers.

Epiphora and mass lesion are the most common clinical features, also features similar to
dacryocystitis are often observed [11, 15]. In addition, the latent clinical course is typical for
lacrimal sac malignant tumors. Matos et al. [22] reported the clinical case of a 63-year-old
male patient with an 8-year history of unilateral epiphora in the right eye. The patient was not
examined during this period. During dacryocystorhinostomy, tumor mass was found, and a
biopsy revealed SCC. In the described case, the most common clinical signs were observed: the
patient complained of unilateral epiphora, and physical examination revealed a painful mass
in the right orbital area.

In 1956, Jones proposed a classification of lacrimal sac tumors based on clinical signs:
epiphora only (I), simulated dacryocystitis (II), painless nonreducible swelling (III), and
extension beyond the sac (IV). This classification considers the clinical signs of the disease and
is helpful for the primary understanding of tumor process spread [6]. As an alternative to the
TNM classification, Song et al. [4] proposed the following staging method:

e Stage I: the tumor is confined to the lacrimal sac fossa without a palpable mass or
invasion of the surrounding tissues.

e Stage II: tumor invades the globe, nasolacrimal duct, lacrimal canaliculi, caruncula
lacrimalis, or palpebral conjunctiva.

e Stage III: tumor invades the nasal cavity/nasolacrimal canal/ethmoid sinus/sphenoid
sinus/maxillary sinus/frontal sinus, peripheral bone, or skin.

e Stage IV: the tumor invades the orbital apex, meninges, brain, lymph node, or distant
metastasis.

Authors reported a series of 69 patients with lacrimal sac SCC and demonstrated that
lymph node involvement and staging were associated with negative outcomes [4]. Surgery,
radiotherapy, and platinum-based chemotherapy as monotherapy or in combination are
traditional treatment options for lacrimal sac SCC [2, 3]. Zhang et al. [23] recommended
concurrent CRT with cisplatin, fluorouracil, and docetaxel and subsequent surgery in patients
with lacrimal sac carcinomas. In 2020, Song et al. [24] showed that radiotherapy alone could
achieve excellent outcomes without severe complications in patients with lacrimal sac SCC. In
the study, 17 patients were included (none of them had distant metastasis, and 8 had stage IV
disease). The 5-year overall survival, progression-free survival, locoregional control, and
disease metastasis-free survival rates were 84.7%, 73.5%, 93.8%, and 78.4%, respectively
[24]. Chemotherapy (induction or concurrent) can help preserve organs in locally advanced
cases. Song et al. [16] proposed to use chemotherapy in addition to radiotherapy in cases of
lymph node involvement and advanced stages. Ogawa et al. [25] suggested that positive p16
[HC can be used as biomarker of tumor chemosensitivity. Authors used neoadjuvant CRT in 2
patients with positive p16 IHC and positive human papillomavirus (HPV) RNA in situ hy-
bridization locally advanced squamous cell lacrimal sac carcinoma. In 1 case, complete re-
sponse was confirmed via PET-CT, and in second case, tumor shrinked and RO endoscopic
tumor resection was performed [25]. In our case, primary surgery and adjuvant concurrent
CRT with cisplatin were chosen, considering the absence of lymph node involvement and
distant metastasis.
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In 2022, Sun et al. [26] reported the first experience of transcatheter arterial infusion
chemotherapy and embolization in a 34-year-old male with locally advanced lacrimal sac SCC with
bone destruction who received two transcatheter arterial infusion chemotherapies (lobaplatin and
docetaxel). After two procedures, the tumor size was reduced, but the bone destruction was stable.
The patient also received concurrent radiochemotherapy and targeted therapy (anlotinib). The
follow-up period was 10 months, and there was no evidence of recurrence.

Lacrimal sac SCC is associated with HPV infection. In a study by Hongo et al. [27], a series
of 6/7 lacrimal sac SCC were positive for high-risk HPV (via in situ hybridization). HPV
positivity was associated with young age, non-keratinizing histology, p16-positivity, and loss
of Rb expression. For head and neck SCC epidermal growth factor receptor overexpression,
alterations of the TP53, phosphatidylinositol 3-kinase (PIK3CA), and phosphatase and tensin
homolog are frequent events [28]. In KEYNOTE-012 study, efficacy of pembrolizumab in
patients with PD-L1-positive metastatic head and neck cancer has been demonstrated [29].
According to last meta-analysis, patients with PD-L1-positive head and neck SCC, who re-
ceived PD-1/L1 inhibitors, have a better tumor response and overall survival [30]. The Food
and Drug Administration (FDA) has approved anti-PD[L]-1 drugs for tumor site-agnostic solid
tumor indication [31].

Controversially, hyperprogression of sinonasal SCC after PD-L1 inhibitors has been al-
ready described [32]. In this case, the molecular landscape of the tumor was distinctly altered
after pembrolizumab treatment [32]. It makes sense to analyze the molecular-genetic profile
of rare tumors when the efficiency of anti-PD[L]-1 drugs is low or absent.

In our case, the molecular-genetic analysis of the tumor showed controversial data: stable
MSS status and low tumor mutation burden, but positive PD-L1 IHC and qPCR, overexpression
of PD-1, TIGIT, CTLA4, IDO1, and LAG3 were identified. Using next-generation sequencing,
FGFR p.G388R was found, and this variant was earlier identified in cancer patients with a high
risk of recurrence and poor outcome [33, 34]. In addition, expression analysis showed the
progression phenotype of this tumor: adenosine A2b receptor was found to be a driver of
progression in oral SCC cancer, and TGF-beta can undergo a conversion from tumor sup-
pressor to tumor promoter in squamous cell cancer [35, 36].

Importantly, positive HER2 /Neu IHC status and HER2 c-erbB2 (HER2) amplification were
identified using FISH. Two cases of extremely rare lacrimal sac HER2 (IHC)-positive ductal
adenocarcinoma have been described in the literature [37, 38]. According to recent data,
trastuzumab deruxtecan is effective in different tumor types with positive HER2 status [39].
Nevertheless, we did not identify cases of HER2-positive lacrimal sac SCC, and the potential
effectiveness of antiHER2 drugs is also unknown.

Conclusion

In this article, we describe the clinical case of a 57-year-old patient with lacrimal sac SCC
with careful description of disease history, treatments, and molecular-genetic patterns of the
tumor. From our point of view, it is important to provide a detailed description of the ex-
perience of treating patients with lacrimal sac SCC to improve our knowledge of this disease.
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