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Abstract
Pagetoid spread in esophageal squamous epithelium associated with underlying esophageal adenocarcinoma (EAC) 
has been well studied. Case reports describing pagetoid spread of esophageal squamous cell carcinomas (ESCC) also 
exist in the literature. The latter, however, has not been systematically studied. In this study, we report seven cases of 
pagetoid spread associated with ESCC. The clinical, morphologic, and immunophenotypic profiles of pagetoid spread 
in the context of ESCC and EAC are compared. Cases of pagetoid spread of ESCC were identified through comput-
erized search of pathology archives at five institutions. Additional cases were identified through manual review of 
surgical resection cases of treatment naive ESCC in Mass General Brigham (MGB) pathology archive. Clinical history 
was collected via chart review. Immunohistochemistry for CK7, CK20, CDX2, p53, p63, and p40 was performed on 
selected cases. A computerized search of pathology archives of five institutions revealed only two cases. A manual 
review of 76 resected untreated ESCC revealed five additional cases with unequivocal pagetoid spread of ESCC, 
indicating the condition was not uncommon but rarely reported. Patient age ranged from 54 to 78 years (median, 
65). There were six women and one man. One case had in situ disease, five had pT1 (1 pT1a and 4 pT1b), and one 
had pT3 disease. One of the patients with pT1 tumor had a positive lymph node, while the remaining six patients 
were all N0. Four tumors were in the proximal to mid esophagus, and three in the distal esophagus. Patient survival 
ranged from 25 months to more than 288 months. The pagetoid tumor cells demonstrated enlarged, hyperchromatic 
nuclei with variable amounts of eosinophilic cytoplasm. The cytoplasm was often condensed to the perinuclear area, 
creating peripheral clearing. By immunohistochemistry, the pagetoid cells were positive for p40 (6/6) and p63 (7/7) 
and negative for CDX2 (7/7). The tumor cells showed mutant-type staining for p53 in five of seven cases. One of the 
patients had pagetoid tumor cells at the resection margin and subsequently had recurrent disease 2 years later. All other 
patients had negative resection margins and did not have local recurrence. Four cases of pagetoid spread in the context 
of EAC were used as a comparison group. Previously published studies were also analyzed. These tumors were all 
located in the distal esophagus or gastroesophageal junction. All cases were associated with underlying invasive EAC. 
Pagetoid spread associated with EAC often had cytoplasmic vacuoles or mucin. They were more frequently positive 
for CK7 than pagetoid ESCC (p = 0.01). Both ESCC and EAC may give rise to pagetoid spread of tumor cells within 
surface squamous epithelium. Pagetoid spread from ESCC and EAC have overlapping morphologic features. P40 and 
p63 immunostains can facilitate the distinction between ESCC and EAC. P53 immunostain can aid in confirmation 
of malignancy. Understanding their overlapping pathologic features will help pathologists avoid pitfalls and diagnose 
these lesions correctly on biopsy specimens.
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Introduction

Extramammary Paget disease (EMPD) of the esophagus is rare 
and includes two forms: primary and secondary. Primary Paget 
disease is challenging to diagnose, and there are only a handful of 

potential cases reported in the literature [1–4]. Secondary Paget 
disease is caused by intra-epithelial spreading of malignant cells 
from an underlying internal malignancy. It is often phrased as 
“pagetoid spread” in pathology reports. The most common and 
better understood neoplasm that demonstrates intra-epithelial 
spread is esophageal adenocarcinoma (EAC). Abraham et al. [5] 

http://crossmark.crossref.org/dialog/?doi=10.1007/s00428-024-03788-7&domain=pdf
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reported that after screening all endoscopic biopsies, endoscopic 
mucosal resection and surgical resections in a 13-year timespan 
(from 1994 to 2007), no primary Paget disease of the esopha-
gus was identified. Instead, all cases containing Paget cells (5 
cases) represented secondary extension from underlying invasive 
adenocarcinoma. It was also the authors’ anecdotal experience 
that pagetoid tumor cells encountered in esophageal biopsies are 

almost always from an underlying adenocarcinoma. We recently 
encountered a case of pagetoid spread of esophageal squamous 
cell carcinoma (ESCC), which shares morphologic resemblance 
to that of EAC. In this report, we set out to determine the preva-
lence of pagetoid spread of ESCC and the immunohistochemical 
profile of these tumor cells as they may be mistaken as EAC or 
other entities and can be a pitfall of misdiagnosis.

Table 1   Clinicopathologic 
characteristics of patients with 
Paget cells associated with 
esophageal squamous cell 
carcinoma

*Patient alive at last follow-up
& With recurrence

Case Age at diag-
nosis (yr)

Gender Tumor T stage 
(AJCC 8th)

Tumor N stage 
(AJCC 8th)

Location of the tumor Survival 
(months)

1 60 Female T1b N0 Distal 36*&

2 68 Female Tis N0 Distal 170
3 54 Female T3 N1 Distal 25
4 56 Male T1b N1 Proximal/mid 288*
5 78 Female T1a N0 Proximal/mid 53
6 65 Female T1b N0 Proximal/mid 112*
7 68 Female T1b N0 Proximal/mid 78*

Table 2   Summary of 
immunophenotypic profile of 
pagetoid tumor cells associated 
with esophageal squamous cell 
carcinoma

Case CK7 CK20 CDX2 P40 P63 P53 CK5

1 Focal positive Negative Negative Positive Positive Mutant type Weakly positive
2 N/A N/A Negative Positive Positive Mutant type N/A
3 Negative Positive Negative Positive Positive Mutant type Negative
4 Negative Negative Negative Positive Positive Equivocal Weakly positive
5 Negative Negative Negative Positive Positive Mutant type Weakly positive
6 Negative Negative Negative Positive Positive Wild type Negative
7 Negative Negative Negative Positive Positive Mutant type Weakly positive

Fig. 1   Case 1 shows pagetoid 
spread of esophageal squa-
mous cell carcinoma (× 200 
magnification upper left, × 400 
magnification upper right), and 
P63 (lower left) and P53 (lower 
right) immunostains
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Methods

Two approaches were used to determine the prevalence of 
pagetoid spread of squamous cell carcinoma. First, a sys-
tematic search of pathology archives using the phrases 
“pagetoid” (or “Paget”) and “squamous cell carcinoma” and 
“esophagus” was performed at five participating institutions. 
To establish a control group, a systematic search using the 
phrases “pagetoid” (or “Paget”) and “adenocarcinoma” and 
“esophagus” was also performed. For all search hits, clinical 
history was collected through electronic chart review. Histo-
logic slides were retrieved and reviewed. Due to the paucity 
of search hits, a manual review of 76 surgical resections of 
treatment naive squamous cell carcinoma was performed.

Paraffin-embedded tissue of selected blocks was retrieved, 
and immunohistochemistry for p53 (1:500; DAKO), CK7 
(1:1000; DAKO), CK20 (1:50; DAKO), CDX2 (1:150; Bio-
Genex), p40 (1:250; BioCare), and p63 (1:150; BioCare) was 
performed.

Chi-square was used for statistical analysis. A p value 
(two-tailed) less than 0.05 was considered statistically 
significant.

The study was approved by the institutional review board 
(IRB) of participating institutions.

Results

Prevalence and clinical characteristics of pagetoid 
spread of squamous cell carcinoma

A systematic search of pathology archives from 2010 to 
2020 at five institutions revealed two documented cases 
of pagetoid spread of ESCC (case 1 and 2, Table 1 and 2, 
Fig. 1, and Supplemental Fig. 1) (case 2 previously pub-
lished [6] but now with additional follow-up data). Four 

cases of pagetoid spread of underlying esophageal adeno-
carcinoma (EAC) were identified using a similar approach 
during the same time period.

A systematic review of 76 resected untreated ESCC 
from MGB pathology archives revealed five additional 
cases (case 3–7) (Fig.  2 and Supplemental Fig.  1) 
with unequivocal pagetoid spread of ESCC, indicating 
that the condition was not uncommon, but was rarely 
documented.

Patient age ranged from 54 to 78 years (median, 65). 
There were six women and one man. One case had in situ 
disease, five had pT1 (1 pT1a and 4 pT1b), and one had 
pT3 disease. One of the patients with pT1 tumor had a pos-
itive lymph node, whereas the remaining six patients were 
all N0. Four tumors were in the proximal to mid esophagus 
and three in the distal esophagus. Patient survival months 
ranged from 25 months to more than 288 months. One of 
the patients had pagetoid tumor cells at the resection mar-
gin and subsequently had recurrent disease 2 years later. 
All other patients had negative resection margins and did 
not have local recurrence.

Fig. 2   Case 7 shows pagetoid 
spread of esophageal squamous 
cell carcinoma (× 200 magni-
fication left), and P63 (upper 
right) and P53 (lower right) 
immunostains

Table 3   Comparison of immunophenotypic profile of pagetoid tumor 
cells associated with esophageal squamous cell carcinoma (ESCC) 
and esophageal adenocarcinoma (EAC) in a previously published 
study

Paget cells in 
ESCC (positive/
total)

Paget cells in 
EAC (positive/
total)

p value

CK7 1/6 7/7 0.0121
CK20 1/6 5/7 0.156
P53 Mutant type 5/7 3/7 0.554

Null type 0/7 1/7
Wild type 1/7 3/7
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Histopathologic features

The seven cases that were included in the study all demon-
strated individual or small clusters of malignant tumor cells 
spreading within esophageal squamous epithelium, without 
direct connection with the main tumor. The involved epithe-
lium was often adjacent to (within 1 cm) or overlying the 
main tumor, except for cases 1 and 2. In case 1, the recurrent 
disease presented as intraepithelial spreading only and was 
extensive by endoscopic examination (more than 5 cm in 
length). For case 2, the disease was in situ only and spanned 
9  cm in total. The pagetoid tumor cells demonstrated 
enlarged, hyperchromatic nuclei with variable amounts of 
eosinophilic cytoplasm. The cytoplasm was often condensed 
to the perinuclear area, creating peripheral clearing. By 
immunohistochemistry, the pagetoid cells were positive for 
p40 (6/6) and p63 (7/7) and negative for CDX2 (7/7). One of 
six cases showed CK7 positivity while another case showed 
CK20 positivity. The tumor cells showed mutant-type stain-
ing for p53 in five of seven cases (Table 2).

Four cases of pagetoid spread in the context of EAC 
were used as a comparison group. These tumors were all 
located in the distal esophagus or GE junction. All cases 
were associated with underlying invasive EAC. Pagetoid 
spread associated with EAC often had cytoplasmic vacu-
oles or mucin. The tumor cells were positive for CK7 and 
MOC31 (in one case with available immunohistochemical 
study) and negative for CK5, p40, and/or p63 (in three 
cases with available immunohistochemical study).

A comprehensive immunophenotypic profile of pagetoid 
cells in the setting of EAC has been reported previously 
(Table 3) [5]. Pagetoid tumor cells in EAC were more com-
monly CK7 positive (p = 0.0121). They also showed a higher 
frequency of CK20 positivity, although the difference did 
not reach statistical significance (p = 0.156). P53 expression 
patterns were abnormal in most Paget cells in ESCC (6 of 7) 
and were often observed in EAC as well (4 of 7).

Discussion

In this study, we identified seven cases of pagetoid 
spread of ESCC, including one case of in situ disease 
only and six cases of invasive disease. It is worth not-
ing that a systematic search of electronic pathology 
archives at five institutions only revealed two cases, 
although a manual review of 76 cases of resected ESCC 
revealed five additional cases (6.5%). This suggests that 
pagetoid spread of ESCC is not uncommon but is not 
generally reported. The pagetoid tumor cells were all 
within 1 cm from the main tumor, but this could be due 
to sampling, as mucosa away from the main tumor is 
often not extensively sampled.

ESCC can involve the epithelium through two main mecha-
nisms: intraepithelial neoplasia or lateral/intraepithelial spread. 
Squamous intraepithelial neoplasia represents an in situ neo-
plasm confined to the epithelial layer without involvement of 
deeper layers of the esophageal wall. In contrast, lateral spread 
or intraepithelial spread of ESCC represents a unique form of 
tumor invasion. Tumor cells exhibiting lateral spread travel 
horizontally along the surface epithelium or ducts of submu-
cosal glands, without breaching the basement membrane [7].

Lateral spread or intraepithelial spread has been classi-
fied into three subtypes [8]: “total layer type” (the entire 
epithelium is replaced by tumor cells), “basal layer type” 
(only basal half of the epithelium is replaced by tumor cells), 
and mixed type (showing a combination of both patterns).

Pagetoid spread reported in this study refers to individual 
or small clusters of tumor cells spread discontinuously along 
the epithelium. This would be another unique subtype of 
“intraepithelial spread.”

The pagetoid tumor cells associated with ESCC show a 
high degree of morphologic similarities with those of EAC. 
They demonstrate enlarged, hyperchromatic nuclei with 
variable amounts of eosinophilic cytoplasm. The presence of 
cytoplasmic clearing in some of the cases may mimic mucin 
vacuoles. By immunohistochemistry, pagetoid SCC is p40 and 
p63 positive, but they can be CK7 or CK20 in rare examples, 
which may lead to misdiagnosis of EAC. P53 often shows an 
abnormal staining pattern in pagetoid tumor cells. Although it 
is not useful in distinguishing between SCC or EAC, it can be 
helpful to confirm the neoplastic nature of these cells.

The prognostic value of pagetoid spread of ESCC is unclear. 
In the study, survival ranged from 25 months to more than 
288 months. There are too few reported cases to evaluate 
whether this feature correlates with long-term survival since it 
likely poses difficulty for endoscopic evaluation and histologic 
diagnosis.

Like Bowen’s disease of the skin, pagetoid spread of in situ 
ESCC can occur and has been reported in the literature [6, 9] 
(Table 4). We also identified a case from systematic review of 
computerized archives in this series. All reported cases (3 from 
literature and 1 reported here) were from female patients, and 
the disease involved proximal esophagus in one patient, and 
the mid and lower esophagus in two.

Primary Paget disease is exceedingly rare, with only four 
possible cases reported in the literature [1–4]. EMPD (both 
primary and secondary forms) more commonly involves skin 
or mucosa with apocrine gland, such as the genital skin, axil-
lae, and anus [10, 11]. Primary EMPD is an intraepithelial 
tumor that possibly arises from the epidermis or apocrine 
glands. Primary EMPD can occasionally become invasive and/
or metastasize. It is postulated that the precursor cells may 
be a pluripotent progenitor epidermal cell or adnexal cell. By 
definition, primary Paget cells are of glandular origin; they 
are CK7 positive and CK20 negative, with expression of gross 
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cystic disease fluid protein (GCDFP-15). HER2, overexpressed 
in 70–100% of mammary Paget disease, shows significant vari-
ability in EMPD [12]. The esophagus contains submucosal 
glands, not unlike the perianal gland of the anus. It is reason-
able to speculate that the secondary Paget cells likely spread to 
the epithelium through the submucosal gland ducts, whereas 
primary Paget disease arises from the intraepithelial portion 
of the submucosal gland. All four reported primary Paget dis-
ease of the esophagus presented as non-mass forming mucosal 
lesions, with two demonstrating ring-like scarring similar to 
eosinophilic esophagitis.

In addition to primary Paget disease of the esophagus and 
pagetoid spread of EAC, the differential diagnoses of paget-
oid spread of ESCC mainly include amelanotic mucosal 
melanoma, Langerhans cell histiocytosis [13], and mycosis 
fungoides [14], which can potentially be mistaken for EMPD 
at other anatomic sites, but are exceedingly rare.

While acknowledging the limitations imposed by the 
study’s small size, primarily due to the lower incidence of 
ESCC in North America, it is important to note that pagetoid 
spread of ESCC can be easily mistaken for pagetoid spread 
of EAC, a more prevalent type of esophageal cancer in this 
region. Therefore, recognizing this lesion will assist patholo-
gists in avoiding a diagnostic pitfall.

In summary, both ESCC and EAC may give rise to paget-
oid spread of tumor cells within the surface squamous epi-
thelium. Pagetoid spread from ESCC and EAC has over-
lapping histologic features. P40 and p63 immunostains 
can facilitate the distinction between ESCC and EAC. P53 
immunostain can aid in the confirmation of malignancy. 
Understanding their overlapping pathologic features will 
help pathologists avoid pitfalls and diagnose these lesions 
correctly on biopsy specimens.
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