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Abstract: Squamous cell carcinoma (SCC) in situ can occur on any skin or mucus surface and is more commonly found in elderly
patients on areas of skin that have been sunburnt. Most previous case reports are from dermatologists, with few published reports from
pathologists. In this study, three patients underwent pathological routine and auxiliary immunohistochemical (IHC) examination and
were ultimately diagnosed with pagetoid SCC in situ — a different diagnosis from the initial clinical assessment. All three patients
received a complete resection of the skin mass. After follow-up, as of June 2023, the patients had no tumour recurrence or metastasis.
Pagetoid SCC in situ is a particular type of SCC in situ that has no specific features in clinical manifestations, gross diagnosis or
histopathological sections. The final diagnosis depends on IHC staining. Pagetoid SCC in situ expresses EMA, CK5/6 and p63 but not
CEA, CKS8 or S-100, which are expressed in extramammary Paget’s disease. Pagetoid SCC in situ is usually only locally invasive, and
the main treatment is complete surgical resection. The prognosis is related to human papillomavirus infection, surgical margin closure,
disease location, tumour thickness and other factors.
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Introduction

Squamous cell carcinoma (SCC) of the skin is a type of cancer that originates from the keratinocytes of the epidermis or its
appendages and is the second most common skin cancer after basal cell carcinoma, accounting for approximately 20% of all
cutaneous malignancies.' Squamous cell carcinoma in situ refers to the cancer tissue that does not break through the basement
membrane and has no lymph node or distant metastasis. It can develop into SCC, corresponding to high-grade squamous
intraepithelial neoplasia.” Pagetoid SCC in situ is a particular type of SCC in situ and is rare; with it being most common in
those aged 40—50 years of age.® The integration of high-risk human papillomavirus (HPV) has emerged in some pagetoid SCC
in situ, which may be associated with its pathogenesis, but it must be studied further.* It mainly occurs in elderly patients on
areas of skin that have been sunburnt. Rarely, it can also occur at the vulvar anatomical district.” It may initially appear in the
form of a rash, sometimes accompanied by itching, and may be mistaken for eczema in dermatology. Following hormone
therapy, the tumour slowly expands until a skin mass excision can be performed.® One of the diagnostic challenges of SCC is
to differentiate it from Paget’s disease of the skin, which is a rare intraepithelial adenocarcinoma that usually affects the skin of
the nipple, areola, vulva or perianal region. Paget’s disease can mimic the clinical and histological features of SCC, as both can
show hyperkeratosis, acanthosis and pagetoid cells in the epidermis. However, Paget’s disease is usually associated with an
underlying malignancy, such as breast cancer, and has a different immunohistochemical (IHC) profile from SCC.” Breast
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atypical SCC in situ is a particular type of SCC in situ. The cytoplasm of tumour cells is bright, and it is difficult to distinguish
this disease from extramammary Paget’s disease (EMPD) in morphology, leading to misdiagnosis.® The diagnosis of SCC
in situ must be clarified by physicians based on the patient’s condition and multiple test results. For the treatment of SCC
in situ, surgical resection is the most effective option, with the use of local antibiotics and ophthalmic corticosteroids. The
diagnosis should be confirmed through a set of markers, including cytokeratin (CK) 5/6, p63, epithelial membrane antigen
(EMA), carcinoembryonic antigen (CEA), CK8 and S-100.% Differentiation between pagetoid SCC and Paget’s disease can be
timely identified by pathological findings. According to the results of a pathological biopsy, early and accurate disease
diagnosis is helpful for the development of treatment options, improving the cure rate of patients while contributing to the
prognosis of patients. Most previous case reports are from dermatologists, with few published reports from pathologists. In
this study, we report three cases of patients who were initially diagnosed with Paget’s disease of the skin but were later
confirmed through THC to have SCC in situ. Written informed consent was obtained from each of the patients.

Case Report

Essential Information

Case |

A 70-year-old man with a rash on his left thigh for >2 years. The patient developed a soybean-sized erythema on his left
thigh >2 years ago without obvious cause, and slight pruritus appeared later, which was not significantly relieved by self-
applied 999 Pi Yan Ping ointment (a compound dexamethasone acetate cream with anti-inflammatory, anti-allergic and
skin-itching relief properties). In the past 2 years, the erythema had gradually increased, forming plaque with a maximum
diameter of 14.7 mm. The patient experienced some minor pain, occasional pruritus and no surface ulceration. He was
previously healthy and has denied having any history of exposure to radioactive substances or arsenic-containing
pesticides, bad habits or a family history of similar diseases. The general pathological description was as follows: An
area of fusiform skin tissue, 20x15 x 7 mm in size, with a grey—yellow and grey—brown rough surface, a maximum
diameter of 14.7 mm and a section of grey.

Case 2

An 83-year-old man with a rash on the left side of his back for >3 years. The patient developed pruritus on the left side of
his back without obvious cause >3 years ago and then developed erythema. Without treatment, the plaque had gradually
enlarged, reaching a maximum diameter of 12.7 mm. The patient was previously healthy and has denied having a history
of exposure to radioactive substances or arsenic-containing pesticides, bad habits or a family history of similar diseases.

Case 3

An 88-year-old man with a rash on his left calf for >2 years. The patient developed a pea-sized rash on his left calf >2
years ago without obvious cause, and the rash had recently increased to a maximum diameter of 13.0 mm. The patient
was previously healthy and has denied having a history of exposure to radioactive substances or arsenic-containing
pesticides, bad habits or a family history of similar diseases.

Morphological and immunohistochemical observation
The resected specimens were fixed with 10% neutral formalin, dehydrated routinely, embedded in paraffin, sectioned,
stained with haematoxylin and eosin (HE) and observed under a light microscope. Immunohistochemical staining was
performed using the EnVision two-step method, with antibodies including CK5/6, p63, CK7, pl6, CEA, S-100 and
HMB45. The antibodies were purchased from Beijing Zhongshan Jingiao Biotechnology (Beijing, China).
Immunohistochemical and in situ hybridisation staining were performed following the reagent instructions, and positive
and negative controls were set. The sections were also stained with periodic acid-Schiff stain, with reagents purchased
from Beijing Zhongshan Jingiao Biotechnology.” The sections were re-read by two senior doctors.

The microscope examination revealed hyperkeratosis in the epidermis, partial keratosis, hypertrophy in the spine and
numerous nested pagetoid cells in the whole layer. The cell arrangement was disordered, the cytoplasm was rich,
transparent and vacuolar, and the nuclei were large, deeply stained and atypically shaped; in addition, the nucleolus was
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Figure | HE staining: A large number of nested Paget-like cells were found throughout the epidermis. The cytoplasm of tumor cells is rich, transparent and vacuolar. The
basement membrane was intact, and a large number of lymph and plasma cells were infiltrated at the epidermal dermal junction. (A) Casel (200X), (B) Case2 (200X), (C)

Case3 (200X).
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Figure 2 Immunohistochemical stain: We highlight the immunohistochemical staining of case 3. CK5/6 was positive for intact membrane, P63 was positive for nucleation,
and CEA was negative. (A) CK5/6+ (200X), (B) P63+ (200X), (C) CEA- (200X).

clearly visible and pathological mitosis was occasionally observed. The basement membrane was intact, and a large
number of lymph and plasma cells were infiltrated at the epidermal-dermal junction (Figure 1). Immunohistochemical
EnVision staining showed that the pagetoid cells expressed CK5/6, p63 and EMA but not CEA, CK8 or S-100. The final
pathological diagnosis was pagetoid SCC in situ (Figure 2).

Discussion

Pagetoid SCC in situ is a particular type of SCC, accounting for approximately 5% of SCC cases.'® In combination with
several relevant case reports similar to ours (Table 1), we concluded that the age of onset of pagetoid SCC in situ was

Table | Summary of Information and Immunohistochemical Stains of Patients with Pagetoid Squamous Cell Carcinoma

Age Gender | Site CK5/6 | P63 | CK7 P16 | CEA | S-100 | HMBA45 | PAS | Ref.
Casel 70 years | Male Left thigh + + / + - - - /
Case2 83 years | Male Left back + + / + - - - /
Case3 88 years | Male Left leg + + Focal+ | + - - - /
Lee (2021) 85 years | Female Left cheek + + Focal+ | / / / - / [13]
Wu (2019) 52 years | Female Left thorax / / / / / / / / [14]
Lee (2018) 76 years | Male Left leg + + + / / / / / [15]
Wang (2016) | 87 years | Female Right nipple / / - / - - / / [16]
Gao (2011) 84 years | Male Abdomen / / - / - / / - [17]
Wang (2010) | 40 years | Male Right toe / / / / - - / - [18]
Han (2009) 57 years | Male Left thorax / / / / / / / / [19]
Xu (2009) 70 years | Female Left shoulder / / / / / / / - [20]
Cong (2008) | 84 years | Male Right anterior wall | / / / / / / / / [21]
Lao (2006) 45 years | Male Left leg / / / / - / / / [22]
Jin (2004) 85 years | Female Anterior left ear / / / / - / / - [23]
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middle-aged or older, there was no obvious sex preference and the incidence sites were generally non-illuminated.'!
These conclusions are similar to the description in the World Health Organization publication Pathology and Genetics of
Skin Tumours.'> The main complaint of the patient generally starts with erythema with pruritus, and after 1-2 years, the
patient visits the doctor because the lesion has enlarged. As of June 2023, none of the three patients we followed had
tumour recurrence or metastasis.

Combined with the preliminary clinical diagnosis, pagetoid SCC in situ is considered by dermatologists to be
a benign skin tumour, seborrheic keratosis (SK) or basal cell carcinoma. Because the disease has no specific features
in clinical manifestations or gross diagnosis, clinicians cannot provide an accurate diagnosis. Most cases are easy to
diagnose through HE staining, and cases requiring IHC staining are typically exceptional. Specific information should
also be provided, especially as the images only allow for focal histological visualisation. Without the relevant IHC
markers, misdiagnosis is common. Pagetoid cells in pagetoid SCC in situ express EMA, CK5/6 and p63 but not CEA,
CK8 or S-100. Moreover, HER2 and RANKL are markers that are expressed in pagetoid SCC in situ but not in EMPD or
melanoma. In this study, microscopic examination showed epidermal hyperkeratosis, partial keratinisation, spinal
hypertrophy and numerous nested pagetoid cells throughout the thickness, which resembled EMPD cell morphology,
but pagetoid SCC in situ expressed CK5/6, p63 and EMA, as revealed by IHC staining. Therefore, the staining of these
markers can confirm the diagnosis of pagetoid SCC in situ and guide the selection of the appropriate treatment. These
IHC markers can help doctors achieve the correct diagnosis. Squamous cell carcinoma of the skin in situ is
a precancerous condition that can progress to invasive SCC if left untreated and usually presents as erythematous,
scaly patches or plaque on sun-exposed areas of the skin, such as the face, neck and limbs. However, SCC in situ can also
occur in non-sun-exposed areas, such as the genitalia, anus and nipple—areola complex. In these locations, SCC in situ
can mimic other skin diseases, such as EMPD, which is a rare malignancy of the apocrine glands. Extramammary Paget’s
disease and SCC in situ can both show a pagetoid spread of atypical cells within the epidermis, which can cause
diagnostic confusion. Therefore, it is important to distinguish these two entities by using IHC markers, such as CK7,
CK5/6, EMA, CEA and p63.>%* Pagetoid SCC in situ is an important differential diagnosis that should be distinguished
from other skin diseases, such as EMPD, by using IHC markers. Human papillomavirus can play a role in promoting
cancer, especially HPV16 and HPV18.>>%7 Infection with certain types of HPV appears to increase the risk of SCC but
not basal cell carcinoma of the skin. However, the exact mechanism by which HPV contributes to the development of
SCC is not fully understood. The prognosis of SCC depends on various factors, such as the stage of the cancer, size and
location of the tumour, depth of invasion, presence of metastasis and the patient’s age and overall health; SCC that has
not metastasised has a better prognosis than SCC that has metastasised.”®
We need to identify the following tumours:

1. Extramammary Paget Disease Accompanied by SCC in situ

Pagetoid SCC in situ is primarily distinguished from EMPD. Extramammary Paget’s disease can manifest as
erosion, scab patches or infiltrating lesions with clear boundaries, usually occurring in the genital skin mucosal
junction of the vulva, scrotum, penis or perianal area and sometimes in the armpit. The pagetoid cells of EMPD may
be scattered, nested or glandular in the middle and lower layers of SCC in situ, but the tumour cells of pagetoid
SCC in situ may be distributed throughout the layer.'® In the present study, we detected CK7, p63 and CEA in the
sections of pagetoid SCC in situ. Studies have also reported that CK7 is focally expressed in pagetoid SCC in situ.'’
The exact cause is unknown, but it may be related to the bidirectional differentiation of stem cells into squamous
cells and secretory cells. The heterogeneous expression of CK7 may also be related to the differentiation of SCC
cells into Toker cell-like phenotypes.

2. Pagetoid Melanoma in situ

Melanoma is a highly malignant tumour derived from neural crest melanocytes, and its morphology is diverse and easily
mimics the morphology of other cells, including pagetoid morphology. It can be identified using S-100, HMB45 and
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other markers. Moreover, because melanoma is prone to metastasis, we need to determine whether the tumour is primary
through a general examination to avoid missing lesions in other sites.

3. Clear Cell Acanthoma

In this tumour, the cytoplasmic stained or translucent keratinocytes appear under a microscope as lamellar aggregates. The
lesion cells may extend downwards from the granular layer, but the boundary between the lesion and normal epidermis is
clear. The lesion cells have abundant cytoplasm and are larger than the surrounding normal cells, but the nuclei are not
enlarged or deformed. The cell atypia of pagetoid SCC in situ is considerably greater than that of clear cell acanthoma.

4. Basal Cell Carcinoma

This is a malignant tumour of the basal layer of squamous cells from the epidermis that is generally related to the
epidermis, and a fissure can usually be identified between the tumour and surrounding stroma.

5. Seborrheic Keratosis

Clonal seborrheic keratosis (SK) is a specific variant of SK. It is typically characterised by pale keratinocyte nests, which
are often well distinguished from adjacent keratinocytes containing less pale cytoplasm; one case of malignant
transformation has been reported in this subtype. Clonal SK is sometimes difficult to distinguish clearly from pagetoid
Bowen disease (PBD) due to the pale cell nests within these macules. Bahrani et al found that a high expression of pl6
and Ki67, or pl16 alone, is beneficial for the diagnosis of PBD.

6. Intraepidermal Merkel Cell Carcinoma

Merkel cell carcinoma is a rare and aggressive skin cancer. This neoplasm typically occurs on the head or extremities of
older patients and predominantly affects Caucasians. Histologically, the cells were arranged in nests at the epidermal—
dermal junction and as pagetoid cells. These cells were positive for CK7, CK20 (partially), EMA and synaptophysin.?’

Limitations

However, there are some limitations of this case report. In this study, there was a lack of long-term follow-ups; we only
followed the patients until June 2023, which may not be enough to assess this tumour’s recurrence and metastasis rates.
A longer follow-up period would be more informative. Furthermore, the case number was small, and monitoring
additional similar cases in our clinical practice would be beneficial.

Conclusion

Pagetoid SCC in situ is a particular type of SCC. The initial clinical consideration and final pathological findings of the
three cases in this report are inconsistent, indicating that the disease is non-specific in symptoms and gross manifesta-
tions, and the definitive diagnosis depends on histopathological and IHC staining. Therefore, diagnosis and treatment
require special attention.

Data Sharing Statement
All data generated or analyzed during this study are included in this published article.

Ethical Approval

This study was conducted in accordance with the Declaration of Helsinki and approved by the ethics committee of
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