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Endoscopic resection (ER) of the esophageal lesion is the standard of care as first line therapy 

for pre-invasive (dysplasia) and superficial esophageal carcinomas. Pathological examination 

of the ER specimen is important as it provides data which informs the likelihood of 

recurrence and prognosis of patients.1  

There is no internationally accepted standardized dataset for reporting pathological 

parameters of early esophageal neoplasia and taking account of both squamous neoplasia and 

Barrett-associated neoplasia. Following the 5th edition of the World Health Organization 

(WHO) Classification of Tumors of the Digestive System, the International Collaboration on 

Cancer Reporting (ICCR) developed a dataset that is summarized in this manuscript.  

 

Methods 

The ICCR aims to standardize pathology reporting internationally to improve cancer patient 

outcomes worldwide and to advance international benchmarking in cancer management. The 

previously published ICCR framework for the development of cancer datasets (Guidelines for 

the Development of ICCR Datasets, http://www.iccr-cancer.org/datasets/dataset-

development) was followed. The ICCR Dataset Steering Committee (DSC) selected a Series 

Champion (IN) for all the gastrointestinal tube datasets and a Chair (AKL) of the Endoscopic 

Resection of the Esophagus Dataset Authoring Committee (DAC).  

The scope of the Endoscopic Resection of the Esophagus and Esophagogastric Junction 

(EGJ) dataset included dysplastic lesions and carcinomas of the esophagus and EGJ with the 

tumor epicenter ≤20 millimeters (mm) into the proximal stomach. Neuroendocrine 

carcinomas (NECs) and mixed neuroendocrine-non-neuroendocrine neoplasms (MiNENs) of 

the esophagus were included. Neuroendocrine tumors (NETs) and non-epithelial 

malignancies were excluded from the dataset. A separate dataset for the reporting of surgical 

http://www.iccr-cancer.org/datasets/dataset-development
http://www.iccr-cancer.org/datasets/dataset-development
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resection specimens for carcinomas of the esophagus is available at http://www.iccr-

cancer.org/datasets/published-datasets/digestive-tract/carcinoma-of-the-oesophagus. 

An international panel of anatomical pathologists and clinicians with specialist expertise in 

ER of esophageal carcinoma were appointed to the DAC to develop the dataset.  

The most recent evidence-based literature was reviewed, and the expertise of the DAC was 

drawn upon to determine the elements for inclusion in the dataset. Following an eight-week 

period of open international consultation, the dataset was published on the open access ICCR 

website (http://www.iccr-cancer.org/datasets/published-datasets/digestive-tract/endoscopic-

resection-of-the-oesophagus-and-oesopha).  

 

Recommendations 

A summary of the core and non-core elements is outlined in Table 1 and described below: 

Core elements 

1. Endoscopic procedure – the type of endoscopic procedure should be provided.  

The type of endoscopic procedure, including endoscopic mucosal resection (EMR) and 

endoscopic submucosal dissection (ESD), directs the relevant parameter to be described such 

as the tissue layers present and the level of invasion of the cancer.  

 

2. Macroscopic evaluations 

a. The specimen dimensions and number of tumors present should be documented.  

When the specimens are received piecemeal, they should be reconstructed for measurement 

purposes, if possible.  

http://www.iccr-cancer.org/datasets/published-datasets/digestive-tract/carcinoma-of-the-oesophagus
http://www.iccr-cancer.org/datasets/published-datasets/digestive-tract/carcinoma-of-the-oesophagus
http://www.iccr-cancer.org/datasets/published-datasets/digestive-tract/endoscopic-resection-of-the-oesophagus-and-oesopha
http://www.iccr-cancer.org/datasets/published-datasets/digestive-tract/endoscopic-resection-of-the-oesophagus-and-oesopha
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Multiple tumors can occur in the esophagus and especially in patients with a previous history 

of cancer, e.g., carcinoma of hypopharynx. ‘En bloc’ circumferential ER of synchronous 

esophageal carcinomas has been reported.2 Multifocal lesions should be documented. If there 

are synchronous primary lesions, separate datasets should be used. 

 

b. The maximum dimension of the tumor should be documented. 

Where possible, the pathologist should record the maximum dimension of the tumor.  

If no tumor is macroscopically visible, or for small tumors where the macroscopic 

dimensions may not be accurate, then the microscopic dimensions should be documented.  

If the specimen is fragmented, measurements of the reconstructed tumor should be estimated, 

where possible.  

 

c. The location of the tumor should be documented. 

The location of the tumor is based on endoscopic examination and landmarks. Therefore, 

clinical information and the endoscopic report provided by the endoscopist is critical.  

 

d. The presence of Barrett mucosa in the specimen should be documented. 

The presence of Barrett mucosa points to the etiology of the adenocarcinoma and helps to 

differentiate the origin of the lesion, i.e., esophageal versus gastric. The definition of Barrett 

mucosa varies between countries. In many regions, the presence of goblet cells is required for 

a diagnosis of Barrett mucosa. 
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3. Microscopic examination 

a. Histological tumor type should be documented with reference to the latest WHO 

nomenclature and definition.  

Pathological staging is different for the two major groups of esophageal carcinomas, namely 

adenocarcinoma and squamous cell carcinoma.3 It is important to refer to the current WHO 

classification for the different esophageal malignant neoplasms.4  

 

b. Dysplasia should be documented with reference to the latest WHO definition.  

There are two types of dysplasia, squamous dysplasia and columnar/glandular (either Barrett 

or non-Barrett) dysplasia. In the WHO classification, both squamous and Barrett dysplasia 

are classified using a two-tiered system, high and low-grade.3 The use of the term ‘carcinoma 

in situ’ is not recommended. Columnar dysplasia is mostly Barrett dysplasia. The presence of 

Barrett dysplasia supports esophageal origin of an adenocarcinoma. The term Barrett 

dysplasia in the WHO classification is adopted because of the etiological link with Barrett 

esophagus.4 However, it is noted that rare cases of esophageal adenocarcinoma, such as those 

in the mid esophagus, may not arise from Barrett dysplasia.4 

Over the past 10 years or more, there has been an important shift from surgery towards 

endoscopic treatment for Barrett esophagus in patients with high-grade dysplasia. It is 

currently a controversial issue whether confirmed low-grade dysplasia justifies invasive 

management.4  
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c. Histological tumor grade should be documented following the latest WHO definition.  

Histological tumor grade is applicable to squamous cell carcinoma and adenocarcinoma only. 

Grade (differentiation) of the tumor contributes to pathological staging or pathological 

prognostic grouping in early stage squamous cell carcinoma or adenocarcinoma.3 The 5th 

Edition of the WHO classification has defined the morphological criteria for grading of 

adenocarcinoma and squamous cell carcinoma.3  

In adenocarcinoma, grade 1 is defined as adenocarcinoma with >95% of the carcinoma with 

well-formed glands; grade 2 with 50% to 95% with well-formed glands; and grade 3 is <50% 

with glandular formation.3 In squamous cell carcinoma, grade 1 to grade 3 depends on the 

amount of keratin pearls, cytological atypia, mitotic activity, and proportion of basaloid 

cells.3 Grading should be based on the most predominant grade present in the carcinoma.  

 

d. Tissue layers present should be identified.  

Reporting of the tissue layers present in the specimen is important, as it provides context for 

the assessment of extent of invasion. For example, it is not possible to assess submucosal 

invasion if an ER specimen consists only of the mucosa.  

It is worth noting that muscularis mucosae often duplicates in Barrett esophagus, and this 

should be considered on assessment of the tissue present and the level of invasion. In Barrett 

esophagus, in addition to the original muscularis mucosae, a second (‘neo’) muscularis 

mucosae is often formed. The original muscularis mucosae is defined as the deep muscularis 

mucosae, and the newly derived muscularis mucosae is defined as the superficial muscularis 

mucosae. 
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e. Extent of invasion should be documented following the latest edition Staging Manual 

and WHO classification for histologic type of carcinoma.  

The Union for International Cancer Control (UICC)5/American Joint Committee on Cancer 

(AJCC)6 8th Edition Staging Manuals divide T stage into T1a and T1b. T1a refers to invasion 

into lamina propria or muscularis mucosae, whereas T1b involves the submucosa. Thus, the 

depth of invasion, which is the T staging criteria, should be recorded accurately.  

In addition, the extent of invasion has been associated with lymph node metastases, 

lymphovascular invasion and cancer recurrence.7-9 For both glandular and squamous 

malignancies, there are efforts to further subdivide the level of invasion. However, there is a 

lack of multicenter studies to confirm the need of these subdivisions and to evaluate the best 

system to use. 

For adenocarcinoma and high-grade Barrett dysplasia in the setting of Barrett esophagus, 

muscularis mucosae is often duplicated. There are two systems for assessing the depth of 

invasion (Figure 1). One is recommended by the AJCC as described by Westerterp et al.10 It 

divides high-grade Barrett dysplasia and intramucosal carcinoma into M1 to M3. The second 

system, proposed by the groups of Vieth et al.11 and Stolte et al.,12 divides the invasion into 

M1 to M4. The difference between the two systems is that Westerterp et al.10 defines M3 as 

invasion of the original (deep) muscularis mucosae, whereas the second system11, 12 

subdivides muscularis mucosa invasion into inner layer invasion (M3) and outer layer 

invasion (M4). However, the second system11, 12 is used less often as it requires larger 

specimens (for example, ESD specimens) to be able to assess the division between M3 and 

M4.  
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For squamous cell carcinoma and high-grade squamous dysplasia, Japanese pathologists have 

proposed a sub-division of levels of invasion as follows: T1a-EP, T1a-LPM, T1a-MM, T1b-

SM1, T1b-SM2, and T1b-SM3.13 

pT1 of intramucosal cancer is assessed in three stages, including pT1a-EP (epithelium), 

pT1a-LPM (lamina propria mucosae), and pT1a-MM (invasion into muscularis mucosae).  

For cancer that invades the submucosa, the submucosa is divided into three levels. depending 

on the depth of invasion; pSM1, pSM2, and pSM3. One of the rationales for this subdivision 

is that the risk of lymph node metastasis is shown to be related to the invasive depth of the 

cancer.14, 15  

In a cancer that invades beyond the muscularis mucosae, the entire submucosal layer may not 

be observed. Therefore, the depth of invasion from the lower end of the muscularis mucosae 

should be described using measured values.  

The subclassification of pT1b for squamous cell carcinoma is pT1b-SM1 for cancer cell 

invasion up to 200 micrometers (μm) and pT1b-SM2 for cancer cell invasion exceeding 200 

μm. On the other hand, for adenocarcinoma: SM1 corresponds to infiltration into the 

submucosa of up to 500 μm; SM2 for  invasion exceeding 500 μm and up to 1000 μm; 

whereas SM3 is for deeper than 1000mm.16  

 

f. Lymphovascular invasion should be documented.  

Lymphovascular invasion is a known poor prognosis factor in esophageal carcinomas.4 The 

value of subdividing lymphovascular invasion into large vessels (venous) and small vessels 

(lymphatic, capillary and venular) has not been investigated. However, recording of this type 

of data will be useful to aid further investigation.  
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g. Margin status should be provided. 

Margin status is important for assessment of completeness of resection. Where there are 

multiple tumors, none of which involve a margin, the distance from the lesion nearest to the 

lateral/radial resection margin should be measured. If the specimen is received piecemeal, as 

in many EMRs, the status of the margins may not be assessable. The lateral margins may not 

be assessable but the deep margin (which is more clinically relevant) can and should be 

assessed in piecemeal EMR. In ESD, the resection is performed 'en bloc'. Lateral margins 

should also be assessed.  

For multifocal tumors, the presence of a positive margin in any tumors should be indicated as 

‘positive’, and the closest margin can be measured from any tumors in the specimen. 

 

4. Ancillary studies should be performed for identification of a neuroendocrine 

component.  

For esophageal MiNEN (mixed neuroendocrine-non-neuroendocrine tumors), the reporting of 

neuroendocrine marker expression and Ki-67 proliferation index are core elements. These 

elements are non-core for other types of esophageal carcinomas. If MiNEN is suspected on 

morphology, immunohistochemistry is required to confirm neuroendocrine differentiation, 

usually applying synaptophysin and chromogranin A as a minimum.3, 4 

 

5. Pathological staging should follow the latest edition Staging Manual. 

Pathological staging (according to the agreed criteria of the UICC5 and AJCC6 8th Editions) is 

the most important factor to predict the survival of patients with esophageal carcinomas.3 

Early esophageal cancer treated by ER often receives no adjuvant therapy and is usually T1 

in stage, as the cancer does not involve the muscularis propria and adventitia. 
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Non-core elements 

1. Clinical information 

Clinical information could be obtained from the pathology request form, the endoscopy 

report or other electronic medical records, if available. Endoscopic location and information 

regarding the location of the tumor are an important guide to the actual anatomical location 

and thus staging of the tumor. In addition, the depth of the invasion of early esophageal 

cancer can be predicted with some accuracy by endoscopic appearance.17 

 

2. Macroscopic appearance 

There is no evidence that macroscopic appearance has prognostic value in esophageal cancer. 

However, the macroscopic appearance of the lesion, such as having an ulcerative appearance, 

could indicate the potential for a more advanced lesion. An intramucosal cancer generally has 

a flat appearance (Paris classification 0-IIa, 0-IIb).18 By contrast, a submucosally invasive 

cancer often has an excavated appearance (Paris classification 0-IIc, 0-III) and sometimes 

polypoid morphology (Paris classification 0-I).18 

In squamous cell carcinoma of the esophagus, classification of surface vessels and 

intrapapillary capillary loops by endoscopic appearance also allows for accurate assessment 

of invasion depth.19  

 

3. Microscopic examination  

a. Reporting of perineural invasion is recommended. 
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Perineural invasion is an uncommon finding in ER specimens and more studies are needed to 

validate its impact. 

 

b. Reporting of coexistent pathology is recommended. 

Common coexisting pathology may include scar tissue, leiomyoma, and squamous papilloma. 

 

c. Reporting of ancillary studies for other esophageal carcinomas is recommended. 

Predictive markers for therapies are recommended when the esophageal cancer becomes 

more advanced. 

Human epidermal growth factor receptor 2 (HER-2) immunohistochemistry and in situ 

hybridization may be needed for therapy for esophagogastric adenocarcinoma.3  In addition, 

programmed death-ligand 1 (PD-L1) and/or microsatellite instability (MSI) testing could be 

used as predictive markers for immunotherapy.20    

 

Remarks  

The consensus of the DAC was to not include tumor budding as a reporting element in the 

dataset. The rationale for this decision was that although there is an international consensus 

definition of tumor budding for colorectal cancer, in esophageal cancer the evidence is 

growing but has not yet met the standard for inclusion in the ICCR Endoscopic Resection of 

the Esophagus and Esophagogastric Junction dataset. It was the consensus of the DAC that 

tumor budding could be reported locally where appropriate. 

 

Conclusion 
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ER is a key modality in the treatment of selected superficial esophageal neoplastic lesions. 

ER has low complication rates and recurrence rates in both adenocarcinoma21, 22 and 

squamous cell carcinoma,23 together with good long-term outcomes.16-18 The success rate of 

treatment is also good for deeper submucosal esophageal lesions with a reduction in positive 

lateral margins.24-26 Thus, pathologists will be faced with an increasing number of ER 

specimens, as opposed to a surgically resected specimens, in the management of esophageal 

carcinoma.  

Pathological examination of the ER specimen of esophageal neoplastic lesions can provide 

accurate pathological predictive parameters and staging information. A dataset for ER of 

esophageal carcinoma is essential to aid standardization of this prognostic and management 

information. The current ICCR dataset is developed by an international panel of experts, with 

consideration of the heterogenous morphology and pathological classification worldwide and 

supported by strong published data. It followed the most recent published guidelines from the 

WHO classification4 and UICC5/AJCC6 Staging Manuals. This is the first dataset designed 

for universal use in patients who have undergone ER of an esophageal carcinoma, to provide 

a complete and accurate pathology report to support optimal patient management for both 

squamous and Barrett-related neoplasia of the esophagus. Via its global reach, this dataset 

will provide pathologists and clinicians tools to generate globally standardized reports and 

data useful for research to aid quality improvements in patient management.  
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Figure Legend  

Figure 1 - The two different systems of classification of the level of invasion of pT1a 

esophageal adenocarcinoma.  
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Table 1 - Core and non-core elements for the pathology reporting of esophagus endoscopic 

resection specimens. 

Core elements Non-core elements 

- Endoscopic procedure 

- Specimen dimensions 

- Tumor focality 

- Maximum tumor dimension 

- Tumor site 

- Barrett mucosa 

- Dysplasia 

- Tissue layers present 

- Margin status 

- Clinical information 

- Macroscopic appearance 

- Coexistent pathology 

For specimens with carcinoma only 

- Histological tumour type (World Health 

Organization Classification) 

- Histological tumor grade 

- Extent of invasion 

- Lymphovascular invasion 

- Pathological staging 

- Tumour site (Distance from 

epicentre/midpoint of tumour to 

esophagogastric junction) 

- Additional tumor dimensions 

- Depth of invasion 

- Perineural invasion 

- Ancillary studies 

For esophageal carcinomas with combined neuroendocrine neoplasms 

- Neuroendocrine markers  

- Ki-67 proliferation index 
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