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Abstract  25 

The Fifth edition of the World Health Organization Classification of Digestive system and 26 

American Joint Committee on Cancer (AJCC) staging manual contain substantial refinements 27 

of information for oesophageal tumours.  The epithelial tumours of oesophagus are classified 28 

as benign, dysplasia and malignant groups.  Dysplasia is divided into Barrett dysplasia and 29 

squamous dysplasia and graded into either low grade or high grade.  Malignant oesophageal 30 

tumours are often adenocarcinoma or squamous cell carcinoma.  The main update in cancer 31 

staging in oesophageal tumours is the subdivision of the prognostic staging into 3 groups; 32 

squamous cell carcinoma, adenocarcinoma and carcinoma after adjuvant therapy.  HER-2 33 

amplification is recognized as a molecular target for therapy of oesophagogastric 34 

adenocarcinoma.  The other oesophageal tumours are adenoid cystic carcinoma, 35 

mucoepidermoid/ adenosquamous carcinoma, undifferentiated carcinoma and neuroendocrine 36 

neoplasms.  Overall, the incorporation of new data and definitions on histopathology, 37 

prognostic factors and genetics are important for  personalized management of patients with 38 

oesophageal tumours.    39 

 40 
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1. Introduction  42 

The histology and function of the mucosal lining of the oesophagus and 43 

oesophagogastric junction are different from the rest of gastrointestinal tract.  It follows that 44 

the epidemiology, pathogenesis, morphology, classification as well as clinical management of 45 

the tumours of the region are different from the other portions of gastrointestinal tract.  These 46 

unique features and complexity of tumours from oesophagus and oesophagogastric junction 47 

are reflected in the updated information provided by the current edition of American Joint 48 

Committee on Cancer (AJCC) cancer staging manual [1] and the World Health Organization 49 

(WHO) classification of digestive system.[2]   50 

The 8th edition of the AJCC cancer staging manual published in  2016 [1], adopted 51 

for use in 2017 and with its web updates for use in 2018 (www.cancerstaging.org) contains 52 

extensive modifications  of the pathological staging of oesophageal cancers which were 53 

different from the 7th edition published in 2010.[3] The changes are based on machine 54 

learning of data of the prognostic impacts of different clinicopathological parameters 55 

collected from patients with oesophageal cancers worldwide.[1]    56 

In 2018, an editorial board formed for editing the oesophageal tumours in the 5th 57 

edition of the World Health Organization (WHO) classification of digestive system and the 58 

classification  was published in 2019.[2]  The WHO group adopted the new staging criteria 59 

(8th edition of the AJCC cancer staging manual) as well as substantial modifications of the 60 

classification of oesophageal cancers documented  in the fourth edition of  WHO 61 

classification that was published in 2010.[4] These modifications are  based on new 62 

knowledge of the pathogenesis, molecular markers, clinical behaviour of these tumours as 63 

well as the clinical management.   64 

In the current WHO classification of digestive system, only the epithelial tumours 65 

(including neuroendocrine neoplasms) of the oesophagus were grouped in the Chapter 2 – 66 
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“Tumours of the oesophagus” with sections for different classes of benign, pre-invasive and 67 

malignant tumours. The other tumours in the oesophagus was described together with 68 

tumours in other sites of the gastrointestinal tract in other Chapters.  69 

The following review will discuss the classification, provide updates, and highlight 70 

the changes in new WHO classification and pathological staging which are important for the 71 

management of patients with oesophageal tumours. 72 

 73 

2. Benign epithelial tumour and precursors  74 

2.1 Squamous cell papilloma 75 

 Squamous cell papilloma is the most common benign epithelial tumour in the 76 

oesophagus.  The tumour is first described in a separate section in the current WHO 77 

classification of Digestive system tumours.[5]  The prevalence of squamous cell papilloma in 78 

endoscopic series ranges from 0.01% to 0.45%.[6]  The low prevalence of the tumour could 79 

be related to the fact that this benign tumour is often small (median diameter = 3mm) and 80 

asymptomatic.[6]  In large endoscopic series from France, the tumour is more common in 81 

middle age (median age =50) and located mostly in lower oesophagus.[6]  The aetiologies of 82 

the tumour include chronic mucosal irritation, human papilloma virus (HPV) and genetic 83 

syndrome.[6]  In rare instances, especially in the setting of genetic syndrome (e.g. Goltz-84 

Gorlin syndrome/focal dermal hypoplasia), multiple squamous cell papillomas may arise in 85 

the oesophagus.[7]  On histological examination, squamous cell papilloma shows papillary 86 

proliferation of non-dysplastic squamous epithelium with a fibrovascular core of lamina 87 

propria.  Although squamous cell carcinoma has been associated with squamous cell 88 

papilloma [6,8], it is unlikely that squamous cell papilloma could progress to squamous cell 89 

carcinoma.    90 

 91 
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3. Pre-invasion Lesions/Dysplasia  92 

3.1. Barrett dysplasia  93 

 Barrett dysplasia is a neoplastic epithelium without invasion occurring in area of 94 

metaplastic columnar epithelium in the oesophagus.   Gastroesophageal reflux with 95 

inflammation and columnar/glandular metaplasia (mostly intestinal metaplasia) is the 96 

fundamental factor for occurrence of Barrett dysplasia and to adenocarcinoma.[9]   In the 97 

current WHO classification, the term “Barrett dysplasia” is adopted as nearly all of the cases 98 

were related to the pathogenesis of metaplastic columnar epithelium.   Barrett dysplasia is 99 

mostly of intestinal type and occasional of foveolar type (non-intestinal type) without goblet 100 

cells but with prominent cytoplasmic mucin.  Endoscopic resection is often used to treat 101 

Barrett dysplasia and early staged adenocarcinoma.[10] The two-tier system (high-grade and 102 

low-grade) have been important in the selection of high-grade Barrett dysplasia for treatment.  103 

However, in the recent years, there is shift of management approach for ablation even for 104 

low-grade Barrett dysplasia.   The differentiation of high grade versus low grade dysplasia is 105 

based on cytological and architectural abnormalities.  Low-grade Barrett dysplasia shows 106 

cytological atypia but no architectural atypia whereas high-grade Barrett dysplasia reveals a 107 

greater degree of cytological atypia and often with architectural atypia (back to back and 108 

cribriform arrangement of glands) (Figure 1A and 1B).   In a meta-analysis, the pooled 109 

annual incidence rate of progression to oesophageal adenocarcinoma was 0.5%.[11]   110 

 111 

3.2. Squamous dysplasia  112 

Squamous dysplasia is the precursor of squamous cell carcinoma.  Thus, the 113 

aetiological factors and epidemiological features follow that of squamous cell carcinoma.[11]   114 

In areas with high incidence of squamous cell carcinoma with screening on high-risk patients, 115 

the prevalence of squamous dysplasia could be high.[12]  In a study in China, over a follow-116 
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up period of 3.5 years, oesophageal squamous cell carcinoma develops in 5% of patients with 117 

low-grade dysplasia.[13] 118 

It is important to identify squamous dysplasia or early stages squamous cell 119 

carcinoma as endoscopic resection could be used to manage this group of lesions.[14] The 120 

current WHO classification has adopted the two-tier (low grade and high grade) for grading 121 

of oesophageal squamous dysplasia (Figure 1C and 1D).  Low grade squamous dysplasia 122 

shows squamous cells with mild cytological atypia and limits to the lower half of the 123 

squamous epithelium.  In contrast, high grade squamous dysplasia consists of squamous cells 124 

with either cytological atypia involves more than half of the squamous epithelium or with 125 

severe cytological atypia.[15] High grade squamous dysplasia includes the lesion labelled as 126 

“carcinoma-in-situ”.  The use of the terminology “mild dysplasia”, “moderate dysplasia”, 127 

“severe dysplasia”, “carcinoma-in-situ” is not recommended.    128 

  129 

4. Malignant epithelial tumours and neuroendocrine neoplasms 130 

Malignant oesophageal epithelial tumours comprised mainly of adenocarcinoma and 131 

squamous cell carcinoma.    Pathological staging applies predominately to these two 132 

carcinomas. 133 

 134 

4.1 Pathological Staging and prognostic factors 135 

The purpose of staging of cancer is to provide guide to prognosis and plan for 136 

treatment for patients with malignant oesophageal epithelial tumours.  Thus, the various 137 

groups defined in the AJCC cancer staging Manuel are now termed “prognostic staging 138 

groups”.  One of the unique features of prognostic stage grouping in oesophageal cancer 139 

which is different from the stage grouping of cancers in other portions of the gastrointestinal 140 

tract is the separation of stage grouping for two categories of histology, adenocarcinoma 141 

group and squamous cell carcinoma group based on data showing that difference in patients’ 142 
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prognosis.  The other unique feature is starting from the current edition of AJCC, separate 143 

pathological prognostic stage grouping of those patients with post neoadjuvant therapy 144 

(ypTNM) and those without neoadjuvant therapy is adopted (pTNM) (Table 1).   145 

In the current AJCC prognostic stage grouping, in contrast to stage grouping in AJCC 146 

in 7th edition, stage IV is subdivided into stage IVA and stage IVB (Table 1).  A couple of 147 

adverse pathological factors could upgrade an oesophageal cancer into stage IVA (cancer 148 

with these parameters were classified as stage IIIC in the previous edition).  In addition, the 149 

presence of distant metastases (identified as stage IV in previous edition) will upgrade the 150 

pathological stage of a carcinoma to stage IVB.  Stage III is only subdivided into stage IIIA 151 

and IIIB (without IIIC in the previous edition).  Stage III cancers comprise mainly cancers 152 

with lymph node metastases but without distant metastases (M0).  There are two exceptions 153 

of “lymph node positive = stage III” rules.  One is T4a N0 oesophageal cancer, which is 154 

labelled as prognostic staging group IIIB although there is no lymph node metastasis.  The 155 

other one is oesophageal cancer of early T stage (T1) and presence of small number of lymph 156 

node (N1) is classified as a stage IIB cancer instead of stage III cancer.    157 

 For adenocarcinoma of oesophagus and oesophagogastric without treatment by 158 

neoadjuvant therapy, the parameters used for prognostic stage grouping are T, N, M and 159 

tumour grade.[16]  Stage I is divided into 3 subgroups, stage IA, IB and IC (instead of no 160 

division of stage I in seventh edition of AJCC cancer staging Manuel) whereas Stage II is 161 

divided into stage IIA and stage IIB.   The tumour grade is an important prognostic marker 162 

only in subgrouping for early stages oesophageal cancers (stage I and stage II) (Table 1).     163 

For oesophageal squamous cell carcinoma without treatment by neoadjuvant therapy, 164 

the parameters used for prognostic stage grouping are T, N, M, tumour grade and tumour 165 

location (Table 1).[17]  Like in the subgrouping of oesophageal adenocarcinoma, tumour 166 

grade is important in subgrouping squamous carcinoma of early stages cancers (stage I and 167 
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stage II).   Stage I and II oesophageal squamous cell carcinomas are divided into 2 subgroups 168 

each, namely stage IA, IB, IIA and IIB respectively.  The location of oesophageal squamous 169 

cell carcinoma is a parameter used to subgroup stage II cancers.  Patients with cancer in the 170 

lower oesophagus is in subgroup with better prognosis than those with cancer in upper or 171 

middle oesophagus.  172 

 In patients after receiving neoadjuvant therapy, the prognostic stage subgrouping for 173 

adenocarcinoma and squamous cell carcinoma is identical (Table 1).  In addition, in ypTNM 174 

stage grouping, there is no subgrouping for stage I and stage II cancers (in contrast to pTNM 175 

stage grouping for oesophageal adenocarcinoma or squamous cell carcinoma). The presence 176 

of lymph node metastases (either N1 or N2) or with tumour extent of T4a will make a cancer 177 

stage III.  Thus, in contrast to stage groping of those without receiving neoadjuvant therapy, 178 

T1N1 cancer is grouped into stage III cancer (instead of being stage IIB in pTNM stage 179 

grouping).  The presence of T4b or N3 will classify a cancer as stage IVA.   The grade or 180 

location of the cancer do not affect the prognostic stage grouping. 181 

 Apart from the parameters mentioned in the stage grouping, other pathological 182 

features were shown to be associated with prognosis of oesophageal cancer.[1] These include 183 

tumour size, status of surgical margins and presence of lymphovascular permeation and 184 

extra-nodular extension of cancer.   HER-2 status of cancer is important in prediction of 185 

response to target therapy to HER-2 in patient with oesophagogastric adenocarcinoma.  186 

Tumour regression grade and lymph node downstaging after neoadjuvant therapy are also of 187 

prognostic importance.  Grading of the tumour regression is commonly done either by the 188 

proportion of cancer as detected by the amount of therapy-induced fibrosis in relation to the 189 

residual cancer (Mandard system) or estimated percentage of residual cancer in relation to the 190 

previous cancer site (Becker system).[18]     191 

  192 
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4.2 Histological types of malignant epithelial tumours 193 

4.2.1. Adenocarcinoma 194 

 Oesophageal adenocarcinoma is the most common oesophageal malignancy in the 195 

Western populations.  The most common aetiological factor is gastro-oesophageal disease 196 

with precursor lesion identified as Barrett oesophagus. [9,18] As a result, adenocarcinomas 197 

mainly occur either in the lower oesophagus or oesophagogastric junction.  Thus, in the 198 

current WHO classification of Digestive system tumours, adenocarcinomas in the oesophagus 199 

and oesophagogastric junction were described together in a single section.  There is a change 200 

in anatomical definition of adenocarcinoma of the oesophagogastric junction which now 201 

includes adenocarcinoma with epicentre within 20mm (instead of 50mm) of the 202 

oesophagogastric junction. [1,16]   203 

The adenocarcinoma had a 3-tier grading system depends on the percentage of 204 

glandular formation (well differentiated = >95%; moderately differentiated 50% to 95%; 205 

poorly differentiated <50%).  The 3-tier grading is adopted because the 3-tier grading was 206 

used in stage subgrouping in the current AJCC staging of oesophageal cancers.[1]  207 

Histologically, oesophageal  adenocarcinoma could be arranged in tubular, papillary, 208 

mucinous and signet-ring patterns (Figure 2A, 2B).[18]  They are often in mixture patterns.  209 

There are limited data on the clinical impacts of these patterns.  Thus, they are labelled as 210 

patterns and not as subtypes of adenocarcinoma.     211 

 Amplification of the ERBB2 (HER2) gene with resulting overexpression of HER-2 212 

protein is the molecular target for approved therapy for treatment of advanced stages or 213 

metastatic oesophagogastric/lower oesophageal adenocarcinoma.[18]  Thus, in-situ 214 

hybridisation for detection of the amplification of the EBER gene and immunohistochemical 215 

assessment of increase expression of HER-2 protein are used in the management of patients 216 

with oesophagogastric/lower oesophageal adenocarcinoma.  It is worth noting that HER-2 217 
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staining is often in basolateral or lateral membrane in cancer cells of oesophagogastric/lower 218 

oesophageal adenocarcinoma which contrasts with the complete membrane staining of cells 219 

in breast carcinomas. 220 

 221 

4.2.2. Adenoid cystic carcinoma 222 

 Oesophageal adenoid cystic carcinoma is first being described in a separate section in 223 

the current WHO classification of Digestive system tumours.[19] It was included as a subtype 224 

of oesophageal adenocarcinoma in the previous edition of WHO classification of Digestive 225 

system tumours.[4]  226 

Oesophageal adenoid cystic carcinoma is an oesophageal carcinoma with morphology 227 

identical to the adenoid cystic carcinoma of the salivary gland.  It is likely the carcinoma 228 

differentiates in the direction of oesophageal glands. The carcinoma comprises epithelial and 229 

myoepithelial tumour cells forming true glands and pseudo glands and arranged in cribriform, 230 

tubular and solid architecture (Figure 2C).  Immunohistochemical stains could be used to 231 

highlight the epithelial and myoepithelial cells in the carcinoma.  Oesophageal adenoid cystic 232 

carcinoma should be differentiated from oesophageal basaloid squamous carcinoma.  233 

Adenoid cystic carcinoma does not have squamous differentiation, central necrosis, 234 

prominent mitotic figures and high-grade squamous dysplasia in the mucosa.  In addition, 235 

markers for myoepithelial differentiation (S-100, smooth muscle actin) are negative in 236 

basaloid squamous cell carcinoma.       237 

 Oesophageal adenoid cystic carcinoma is uncommon with slightly more than 100 238 

reported cases in the literature.  It accounts for approximately 0.1% of all oesophageal 239 

neoplasms.[20]  The carcinoma most often located in the middle third of the oesophagus.[21]  240 

Like the oesophageal squamous or adenocarcinoma, oesophageal adenoid cystic carcinoma is 241 

more common in men and occurs often in seventh decade of life.[22, 23]  The prognosis of 242 
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patients with oesophageal basaloid squamous cell carcinoma is variable and depends on the 243 

pathological stage.[22, 23]  In AJCC cancer staging grouping, oesophageal adenoid cystic 244 

carcinoma follows that of oesophageal adenocarcinoma.         245 

 246 

4.2.3. Mucoepidermoid carcinoma and Adenosquamous carcinoma  247 

Mucoepidermoid carcinoma and adenosquamous carcinoma are carcinomas with both 248 

squamous and mucinous containing (glandular) components (Figure 2D).  They are first 249 

descripted in a separate section in the 2019 WHO classification of Digestive system 250 

tumours.[3] They were included as subtypes of oesophageal adenocarcinoma in the previous 251 

edition of WHO classification of Digestive system tumours.[4]   In adenosquamous 252 

carcinoma, the squamous and mucinous containing components are separate.  On the other 253 

hand, in mucoepidermoid carcinoma, the squamous, mucinous containing as well as 254 

intermediate components are mixed.  In large series, this group of carcinomas comprised 255 

approximately 2% of oesophageal carcinomas.[24] Mucoepidermoid carcinoma is more 256 

commonly reported than adenosquamous cell carcinoma.[25] In addition, most of the large 257 

series being reported in Asian populations.[26] 258 

The diagnosis of these carcinomas often requires resection specimen as the glandular 259 

component may not be apparent in the biopsy specimens.  Retrospective analysis of 260 

endoscopic biopsy specimens of these carcinomas showed that only 42% of the cases showed 261 

the mucin containing component in the biopsy.[27] In fact, there is no established guidelines 262 

of the proportion of mucin containing (glandular) component or squamous component needs 263 

in the definition.   Japanese Esophageal Society [28] requires at least 20% of either 264 

component whereas Lam et al. [27] documented a requirement of at least 10% of mucin 265 

containing component to be selected into this group of carcinomas.   266 
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Like squamous cell carcinoma, these carcinomas are often noted in the mid portion of 267 

the oesophagus.  In general, the results of a few studies suggest that these carcinomas may be 268 

more aggressive than conventional squamous cell carcinoma. [27,29,30] Thus, these 269 

carcinomas should not be in the stage grouping of oesophageal adenocarcinomas.   There is 270 

no current recommendation of stage grouping for this group of oesophageal carcinomas.   271 

 272 

4.2.4. Squamous cell carcinoma  273 

Squamous cell carcinoma is the most common type of oesophageal carcinoma and 274 

occur mainly in Asian populations.[11]  The aetiology of the carcinoma is multifactorial and 275 

the main environmental risk factors are heavy smoking, high consumption of alcohol and 276 

various dietary factors.[11,31]  Human papilloma virus (HPV) was identified in a portion of 277 

the squamous cell carcinoma.[11, 32, 33]  Nevertheless, HPV is not found in many 278 

oesophageal squamous cell carcinomas.  Thus, the virus is unlikely to be the major cause of 279 

the cancer.  Approximately half of the squamous cell carcinoma located in the middle portion 280 

of the oesophagus. [34,35]  281 

Squamous cell carcinoma is graded on a 3-tier system.   The grading criteria are more 282 

subjective when compared with adenocarcinoma and depend on cytological atypia, mitotic 283 

activity and presence of keratinization.  The current AJCC staging group for oesophageal 284 

squamous cell carcinoma is based on three grades of the tumour. [1] (Table 1) (Figure 3A).  285 

Nevertheless, it is difficult to differentiate grade 1 from grade 2 squamous cell carcinoma.   286 

Apart from the conventional squamous cell carcinoma, there are 3 subtypes of 287 

squamous cell carcinoma, namely verrucous squamous cell carcinoma, basaloid squamous 288 

cell carcinoma and spindle cell squamous cell carcinoma. 289 

 Verrucous squamous cell carcinoma is rare with approximately eighty cases reported 290 

in the literature.[36] It is often located in the lower oesophagus.[37] A small number of cases 291 
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were associated with HPV.[38, 39]  However, a recent Italian study on nine verrucous 292 

squamous cell carcinomas using three different molecular methods failed to detect any 293 

HPV.[36]  It is a well differentiated squamous cell carcinoma with minimal cytological atypia 294 

and miotic activity.  The carcinoma is characterized by papillary architecture and broad 295 

bulbous pushing fronts.[15] The carcinoma is often superficial (early T stage) and seldom 296 

have lymph node metastasis (in only 7.5% of patients).[36] Distant metastasis has not been 297 

reported. Thus, the prognosis of patients with this subtype of squamous cell carcinoma is 298 

good.[40] and the tumour could be treated by endoscopic resection in appropriate cases. [41, 299 

42]  300 

 Basaloid squamous carcinoma accounts for 4 to 5% of primary oesophageal 301 

carcinoma. [43,44] The carcinoma has carcinoma with basaloid appearance (resemble basal 302 

cells in stratified squamous epithelium) with abrupt transition with squamous carcinoma 303 

cells.  It shows frequent tumour mitosis and often with comedonecrosis (necrosis in the centre 304 

of tumour nests).[15] Patients with oesophageal basaloid squamous cell carcinoma often 305 

show shorter overall survival than conventional squamous cell carcinoma though the 306 

difference may not be significant. [43, 44, 45]     307 

Spindle cell squamous cell carcinoma comprises neoplastic spindle cells (Figure 4A).  308 

The carcinoma accounts for approximately 1 to 2 % of oesophageal carcinomas. [46, 47] It 309 

has also been labelled as “sarcomatoid carcinoma” or carcinosarcoma”.  The neoplastic 310 

spindle cell component is likely to be dedifferentiated from the squamous carcinoma 311 

component via epithelial-mesenchymal transition (EMT) and could show osseous, 312 

cartilaginous or skeletal muscle differentiation.[47] The spindle cell carcinoma component 313 

could show weak positivity to cytokeratins.   The poorly differentiated region may be 314 

negative to cytokeratins.[48] In this instance, the carcinoma may be difficult to differentiate 315 

from sarcomas.  The identification of epithelial component in important to making the 316 
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diagnosis of spindle cell squamous cell carcinoma.  Sometimes, the only prominent abnormal 317 

epithelial component may be seen as high grade squamous dysplasia and tiny islands of early 318 

invasive squamous cell carcinoma.[14]  (Figure 4B)  Some of the spindle cell squamous cell 319 

carcinoma has a polypoid growth pattern (Figure 4C) which shows a better patients’ 320 

prognosis than those with ulcerative growth pattern or those with conventional squamous cell 321 

carcinoma.[48] 322 

 323 

4.2.5. Undifferentiated carcinoma  324 

 Oesophageal undifferentiated carcinoma is first described in a separate section in the 325 

current WHO classification [49]. It is defined as carcinoma lacking squamous, glandular or 326 

neuroendocrine differentiation.  Thus, in depth histological examination, use of histochemical 327 

stains (mucins) as well as immunohistochemical markers are needed to exclude the presence 328 

of squamous (p40, p63 and CK5/6), glandular or neuroendocrine differentiation.  In addition, 329 

immunohistochemical markers (positivity to cytokeratin) could be used to confirm the 330 

epithelial differentiation and differentiate from rare non-epithelial tumours such as 331 

melanoma, lymphoma and sarcomas.  The carcinoma often shows a syncytial pattern of 332 

carcinoma cells with giant tumour cells, large pleomorphic nuclei and prominent 333 

macronucleoli and necrosis.[50] Sometimes, there could be dispersed large atypical cells with 334 

rhabdoid morphology which show loss expression of SMRCA2/SMARCA4.  Many 335 

oesophageal undifferentiated carcinomas were of advanced pathological stages and thus the 336 

prognosis of patients with undifferentiated carcinoma was often poor.[50]  In the previous 337 

WHO classification, undifferentiated carcinoma was presented as a grade 4 squamous 338 

carcinoma.[4]  Thus, it has been suggested that the staging could follow oesophageal 339 

squamous cell carcinoma staging group.  However, there is no evidence-based study to 340 

support this approach.    341 
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There is a carcinoma subtype with characteristic pathological features termed 342 

“lymphoepithelioma-like carcinoma”.  The carcinoma has heavy lymphocytes and plasma 343 

cell infiltrates in the stroma (Figure 5A and 5B).  Cytokeratin is needed to confirm the 344 

epithelial nature of the tumour (Figure 5C).  Some cases are positive for Epstein Barr 345 

virus.[51] (Figure 5D).  Slightly more than 20 cases were reported worldwide. [52,53] The 346 

carcinoma is mainly reported in Asian populations with a few exceptions.  This subtype of 347 

oesophageal carcinoma appears to have a better prognosis than other oesophageal 348 

carcinomas.[54]   349 

 350 

4.2.6. Neuroendocrine neoplasms (NEN) 351 

In the 2000’s WHO classification of tumours of the Digestive system, this group of 352 

tumours is labelled “endocrine tumours of the oesophagus”.[55]  In the 2010’s WHO 353 

classification of tumours of the Digestive system, the term “neuroendocrine neoplasms of the 354 

oesophagus” (NENs) was introduced.[4]  In the current WHO classification of the Digestive 355 

system tumours, oesophageal NEN is classified in the line with the neuroendocrine 356 

neoplasms of the other parts of the gastro-entero-pancreatic tract.[56, 57] and are classified 357 

into neuroendocrine tumour (NET), neuroendocrine carcinoma (NEC) and mixed 358 

neuroendocrine-non-neuroendocrine neoplasm (MiNEN).    359 

More than 95% of oesophageal NENs are NECs.[58] NEC could be small cell type 360 

(SCNEC) or large cell type (LCNEC).  In the literature, 98% of oesophageal NENs are 361 

SCNEC and more than three quarters (>75%) are from Eastern countries.  Like oesophageal 362 

squamous cell carcinoma, oesophageal SCNEC occurs mostly in middle oesophagus and with 363 

higher incidence in men, patients of advanced age and association with heavy smoking and 364 

high alcohol consumption.  It accounts for approximately 1% of oesophageal neoplasms in 365 

surgical series [59] and 3% of oesophageal neoplasms in autopsy series [60]. The tumour is 366 
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often large and have primitive tumour cells with high nuclear to cytoplasmic ration as in the 367 

counterpart in lung (Figure 6).  The carcinoma may resemble basaloid squamous carcinoma,  368 

in the biopsy specimen.  Use of neuroendocrine markers (chromogranin A, synaptophysin, 369 

etc.) and squamous cell differentiation markers (p63, p40, CK5/6) is useful to differentiate 370 

these two subtypes of oesophageal carcinomas.       371 

Oesophageal LCNEC comprises of approximately 1% of NENs and mostly (>90%) 372 

reported in Western countries.   Oesophageal NET is extremely rare and comprise less than 373 

1% of oesophageal NEN.  NET occurs in approximately same prevalence in Eastern and 374 

Western populations.   Less than 50 oesophageal NETs were reported in the literature.  Most 375 

oesophageal NETs are either grade 1 or 2.   376 

In the current WHO classification, “MiNEN” was used instead of “mixed adeno-377 

neuroendocrine carcinomas (MANECs)” used in the 2010 WHO classification to include a 378 

border classification. [4,57] In the oesophagus, MiNEN often comprise of NEC combine with 379 

adenocarcinoma or squamous cell carcinoma.  Rarely, mixed adenocarcinoma and NET 380 

occurs in the oesophagus.[61] 381 

The two subtypes of oesophageal NEC show no difference in patients’ prognosis.  In 382 

the current AJCC staging manual, there is no stage grouping for staging of oesophageal NEC.   383 

The overall survival rates of the patients with NEC is significantly lower than those with 384 

oesophageal adenocarcinoma.[62]  Surgical resection is achievable in less than half of the 385 

cases with oesophageal NEC and majority of the non-resection cases had distant metastases 386 

at presentation.[63]  In addition, patients with oesophageal NEC has lower survival rates than 387 

those having oesophageal MiNEN with NEC as the neuroendocrine component.[64]  Distant 388 

metastases are the strongest adverse prognostic factor for NEC.  Thus, it is advised that NEC 389 

should be categorized using TNM grouping as in other oesophageal carcinomas.  Rarely, 390 

oesophageal NEC and MiNEN of type - NEC and adenocarcinoma could arise in patients 391 



17 

 

with Barrett oesophagus.   They are often being detected at early stage and might show better 392 

patients’ survival compared with oesophageal NEC.[65] Furthermore, in patient having 393 

MiNEN with adenocarcinoma component, the carcinoma is staged as adenocarcinoma.    394 

 395 

5. Non-epithelial tumours  396 

This group of tumours are described with their counterparts in separate chapters.  397 

Hematolymphoid tumours are very rare in the oesophagus and could comprise of a variety of 398 

histological types. [66 – 68] Many of the reported cases are extranodal marginal zone 399 

lymphoma of mucosa-associated lymphoid tissue (MALT lymphoma).   400 

Different mesenchymal tumours have been reported in the oesophagus.  Of these, 401 

leiomyoma and granular cell tumour are the most common benign mesenchymal tumour in 402 

the oesophagus.[69]  In a large series (n=36), the mean age of patients with leiomyoma at 403 

presentation was 62 years and multiple leiomyomas was seen in 11% of the patients.[70]   404 

Granular cell tumour of oesophagus has a prediction for lower oesophagus and more often 405 

occur in  females.[71]  The tumour mainly occurs in patients in the fifth decade of life.      406 

In the other tumour category, mucosal melanoma could occur in the oesophagus.  It is 407 

the most common non-epithelial malignancy noted in the oesophagus. The tumour comprises 408 

approximately 0.2% of oesophageal cancers.[72] A review of literature reveals that the 409 

tumour was noted in patients with mean age of 61.  The tumour usually developed in the 410 

lower oesophagus (with slightly less than half in the lower oesophagus).[73] The survival rate 411 

of patients with mucosal melanoma of the oesophagus is poor.  The medium survival of a 412 

large series (n=70) of mucosal melanoma from China is 13.5 months.[74]   413 

Other than direct infiltration of oesophagus, metastatic tumour could occur in the 414 

oesophagus, they could be from breast carcinoma, lung carcinoma or cutaneous 415 

melanoma.[75]   416 
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6. Conclusion  417 

Tumours of different morphological features occur in oesophagus and 418 

oesophagogastric junction.  Table 2 summarizes the categories of this group of tumours 419 

mentioned in the current WHO classification.  The commonest tumours are squamous cell 420 

carcinoma and adenocarcinoma.  The two carcinomas are differences in aetiopathogenesis, 421 

epidemiology, patients’ prognosis and treatment protocols.  Adjuvant therapy is being 422 

employed for treatment of many oesophageal carcinomas.  Pathological stage groupings for 423 

oesophageal carcinomas are updated based on the variance in these two carcinomas as well as 424 

the use of adjuvant therapy.  Pathological parameters are more important for stating of early-425 

stage oesophageal carcinomas. On the other hand, advanced stage cancers are often treated by 426 

neoadjuvant therapy and pathological parameters such as grade and location loss its clinical 427 

relevance.  Overall, the incorporation of new data on histopathology, prognostic factors and 428 

genetics are important for current personalized management of patients with oesophageal 429 

tumours.    430 

  431 
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FIGURE LEGENDS 432 

Figure 1 Oesophageal dysplasia  433 

1A. Low grade Barrett dysplasia  434 

1B. High grade Barrett dysplasia 435 

1C. Low grade squamous dysplasia  436 

1D. High grade squamous dysplasia  437 

 438 

Figure 2. Oesophageal glandular malignancy  439 

2A. Adenocarcinoma, tubular pattern  440 

2B. Adenocarcinoma, signet ring pattern 441 

2C. Adenoid cystic carcinoma 442 

2D. Mucoepidermoid carcinoma (mucin stain highlighted the glandular component) 443 

 444 

Figure 3. Oesophageal squamous cell carcinoma, conventional and basaloid variants  445 

3A. Squamous cell carcinoma, grade 2 with keratin pearls  446 

3B. Squamous cell carcinoma, grade 3 with focal squamous differentiation  447 

3C. Squamous cell carcinoma, basaloid squamous variant with fibrotic stroma and 448 

encasement of nerve  449 

3D. Squamous cell carcinoma, basaloid squamous variant with focal squamous area and 450 

necrosis  451 

 452 

Figure 4. Oesophageal squamous cell carcinoma, spindle cell variant 453 

4A. Microscopic appearance showing malignant spindle cells 454 

4B. Microscopic appearance showing the malignant spindle cells and the overlying malignant 455 

squamous epithelium.  456 

4C. Macroscopic appearance of the tumour showing the characteristics polypoid appearance 457 

 458 

Figure 5 Oesophageal undifferentiated carcinoma  459 

5A. Undifferentiated carcinoma underneath the squamous epithelium 460 

5B. Undifferentiated carcinoma composed of tumour cells in inflammatory stroma 461 

5C. Undifferentiated carcinoma highlighted by positive to cytokeratin (AE1/3) 462 

5D. Undifferentiated carcinoma which is EBER positive 463 

 464 

Figure 6. Oesophageal small cell neuroendocrine carcinoma  465 

6A. Macroscopic appearance showing a large ulcerative tumour 466 

6B. Microscopic appearance showings of tumour cells with high nuclear to cytoplasmic ratio. 467 

 468 

  469 
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Table 1. Comparisons of the staging group of oesophageal carcinomas in patients with and without neoadjuvant therapy 
-------------------------------------------------------------------------------------------------------------------------------------------- ------------------------------------------------ 
Yp TNM (post neoadjuvant therapy) p TNM (pathological) Squamous cell carcinoma  p TNM (pathological) Adenocarcinoma 
Stage T  N  M   Stage T N M Grade Location  Stage T N M Grade 
---------------------------------------------    -------------------------------------------------------------------------- ----------------------------------------------------------- 
     0 Tis N0 M0 NA Any  0 Tis N0 M0 NA 
I T0 N0 M0 
  T1  N0  M0   IA T1a       N0 M0 G1/GX Any  IA T1a N0 M0 G1/GX 
           
     IB T1a N0 M0 G2 Any  1B T1a N0 M0 G2 
       T1b    N0 M0 G1-2/GXAny   T1b N0 M0 G1-2/GX 
      T1a N0 M0 G3 Any  1C T1a N0 M0 G3  
      T1b N0 M0 G3    T1b N0 M0 G3  
 
 T2 N0 M0   T2 N0 M0 G1 Any  IIA T2 N0 M0 G1 
 
     IIA T2 N0 M0 G2 Any   T2 N0 M0 G2  
      T2 N0 M0 G3/GX Any   T2 N0 M0 G3/GX 
II T3 N0 M0   T3 N0 M0 Any Lower  IIB T3 N0 M0 Any 
      T3 N0 M0 G1 Upper/middle    

      
     IIB T3 N0 M0 G2-3/X Upper/middle 
IIIA T0 N1 M0 
 T1  N1  M0    T1 N1 M0 Any Any   T1 N1 M0 Any 
 T2 N1 M0  IIIA T2 N1 M0 Any Any  IIIA T2 N1 M0 Any 
 
IIIB T0 N2 M0         
  T1  N2  M0    T1 N2 M0 Any Any   T1 N2 M0 Any 

          
T2  N2  M0   IIIB T2 N2 M0 Any Any  IIIB T2 N2 M0 Any 

 
  T3 N1 M0   T3 N1 M0 Any Any   T3 N1 M0 Any 
 T4a  N0  M0    T4a       N0 M0 Any Any   T4a N0 M0 Any 
 
  T3  N2  M0    T3 N2 M0 Any Any   T3 N2 M0 Any 
 
IVA  T4a  N1 M0    T4a       N1 M0 Any Any   T4a N1 M0 Any 
 

T4a N2 M0  IVA T4a       N2 M0 Any Any  IVA T4a N2 M0 Any 
T4b  Any N M0    T4b       Any N M0 Any Any   T4b Any N M0 Any 
Any T N3  M0    Any T    N3 M0 Any Any   Any T N3 M0 Any 

 
IV  Any T  Any N M1   IVB Any T    Any N M1 Any Any    Any T Any N M1 Any 



----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- 
T stage measures the depth of involvement of the oesophageal carcinoma.  It can be classified into T0 (no malignancy), Tis (high 
grade dysplasia), T1 (T1a and T1b), T2, T3 and T4 (T4a and T4b).   T0 is only used for staging after post-neoadjuvant therapy 
with no residual malignancy.  T1 is subdivided T1a and T1b (as opposite to only T1 used in the 7th edition of AJCC cancer staging 
Manual).   T1a carcinoma is intramucosal carcinoma in which the carcinoma invades lamina propria or muscularis mucosae.  T1b 
carcinoma is submucosal carcinoma in which the carcinoma invades submucosa.  T2 carcinoma involves to the muscularis propria 
whereas T3 carcinoma infiltrates to the adventitia of the oesophagus.   T4 is carcinoma invades structure adjacent to the 
oesophagus.  The documentation of T4 needs surgical or radiological findings.  T4a is generally resectable tumour invading the 
pleura, pericardium, azygous vein or diaphragm or peritoneum.  T4b is usually unresectable tumour that invades the other 
structures such as the aorta, vertebral body or trachea, etc.   The lymph node status (N) depends on the number of positive lymph 
nodes found near the oesophagus (including cervical nodes to coeliac lymph nodes).   N is divided into N0, N1(1 to 2 positive 
lymph nodes), N2 (3 to 6 positive lymph nodes) and N3 (7 or more positive lymph nodes) whereas M is divided into M0 (without 
distant metastasis) and M1 (with distant metastasis) 
 
 
 
 
 
 
 



Table 2 Tumours of the Oesophagus and Oesophagogastric junction 
 
Epithelial tumours   
 
Benign – squamous cell papilloma 
 
Pre-invasive 
 Barrett dysplasia - low grade and high grade 
 Squamous dysplasia - low grade and high grade  
 
Malignant  
Adenocarcinoma 
Adenoid cystic carcinoma 
Mucoepidermoid carcinoma/Adenosquamous carcinoma 
Squamous cell carcinoma – conventional, verrucous, spindle cell, basaloid squamous  
Undifferentiated carcinoma and lymphoepithelioma-like carcinoma  
 
Neuroendocrine neoplasms 
Neuroendocrine tumour (NET) – grade 1, grade 2 and grade 3 
 
Neuroendocrine carcinoma (NEC) – small cell and large cell  
  Mixed neuroendocrine-non-neuroendocrine neoplasms (MiNENs) 
  Mixed squamous - NEC 
  Mixed adenocarcinoma - NEC 
  Mixed adenocarcinoma – NET 
 
Non-epithelial tumours  
 
Hematolymphoid tumours  
 
Mesenchymal tumours 
 
Gastrointestinal stromal tumour 
Adipose tissue and (myo)fibroblastic tumours 

Inflammatory myofibroblastic tumour 
Solitary fibrous tumour 
Lipoma 
Inflammatory fibroid polyp 

Smooth muscle and skeletal muscle tumours 
Leiomyoma 
Leiomyosarcoma  
Rhabdomyosarcoma 

Vascular tumours 
Hemangioma 
Kaposi sarcoma  
Angiosarcoma 
Glomus tumour 
Lymphangioma and lymphangiomatosis 

Neural tumours 
Schwannoma 
Granular cell tumour  
Synovial sarcoma 

 
Other tumours 
Mucosal melanoma 
Metastatic tumours    














