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ABSTRACT 

Background. As an alternative to surgical resection, endoscopic treatment 

modalities are being explored for the therapy of early oesophageal cancer. 

Aim. To evaluate patterns of local growth and regional dissemination of early 

adenocarcinoma of the oesophagus or oesophagogastric junction as these 

pathological features may contribute to rational therapeutic decision making. 

Methods. Among 173 patients who underwent oesophageal resection for invasive 

adenocarcinoma (1993-1998), 32 patients (19%) had early cancer (pTl). Clinical 

records, pathology reports and original slides of the surgically resected oesophagus 

were reviewed. 

Results. In 12 patients, tumour invasion was limited to the mucosa, whereas, in 20 

patients, the tumour showed infiltration of the submucosa. All cancers were 

associated with intestinal metaplasia. Areas of high-grade dysplasia accompanied 

27 of the 32 cancers (84%). Intramucosal cancer had no lymph node metastasis, 

but presented as multifocal disease in 42% and extended under pre-existing 

squamous mucosa in 17% of cases. In submucosal cancer, lymph node metastases 

were present in 30% of cases. Disease-specific 3-year survival for intramucosal 

cancer was 100% and for submucosal cancer 82% (p = not significant). 

Conclusions. Based upon its local growth pattern, endoscopic treatment of 

intramucosal adenocarcinoma of the oesophagus or oesophagogastric junction 

should be applied with caution. For submucosal carcinoma, surgery is the 

mainstay of treatment as nodal metastasis is frequently present. Both 

subclassifications of early cancer show a favourable outcome after 

oesophagectomy. 
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INTRODUCTION 

Early oesophageal cancer used to be rare in Western countries. During the late 

1970s, the frequency of early cancer was only 0.75% of all oesophageal 

carcinomas detected during a mass European survey.1 The ratio of squamous cell 

carcinoma to adenocarcinoma was 17:1. At present, the overall incidence of 

oesophageal adenocarcinoma is rising,2-3 and probably because of intensified 

surveillance of patients with Barrett oesophagus, early adenocarcinoma is 

diagnosed more frequently. In recent series, early cancer accounted for 16% to 

38% of resected adenocarcinomas of the oesophagus.4"7 Specific data on clinico-

pathological characteristics of this increasing group of patients with early invasive 

adenocarcinoma are scarce. In parallel with the rising incidence of 

adenocarcinoma of the oesophagus, adenocarcinomas located at the 

oesophagogastric junction (OGJ) have also been observed more frequently.8'9 

Recently reported Western rates of early cancer at this location varied from 6% to 

13%.6-1012 Very few studies have specifically focussed on patients with early 

tumours located at the OGJ.12 

The critical issue regarding early cancer of the oesophagus or OGJ includes its 

most appropriate treatment. In view of the potential for local ablative endoscopic 

techniques in treating early adenocarcinomas of the oesophagus or OGJ, it is 

essential to elucidate their patterns of local growth and regional dissemination. 

Therefore, a study was undertaken aimed to evaluate these pathological features of 

early adenocarcinoma which may contribute to rational therapeutic decision 

making. For the purpose of the study, we reviewed all 32 oesophagectomy 

specimens with early invasive lesions from a consecutive series of 173 surgical 

resections for oesophageal or OGJ adenocarcinoma between 1993 and 1998. 

Histopathological features as well as preoperative clinical findings and 

postoperative outcome after oesophagectomy were evaluated. 

PATIENTS AND METHODS 

Definition of early adenocarcinoma. Staging was based on pathological 

examination of the surgically resected oesophagus. Early invasive cancer (pTl) 

was defined as a tumour infiltrating in the mucosa or submucosa without invasion 
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of the muscularis propria.13 pTl-tumours were further subclassified as 

'intramucosal' if there was invasion into the lamina propria or muscularis mucosae 

(pTla) and as 'submucosal' if there was invasion into the submucosal layer 

(pTlb). Patients with high-grade dysplasia only were not included in this study. By 

definition, high-grade dysplasia includes carcinoma in situ (pTis) and differs from 

intramucosal cancer by the lack of invasion through the basement membrane. 

Patients. Between January 1993 and January 1998, 173 patients underwent 

primary oesophageal resection for invasive adenocarcinoma of the oesophagus or 

OGJ. Patients who had been treated with neo-adjuvant radiotherapy or 

chemotherapy were excluded. The location of the tumours was derived from the 

postsurgical pathological reports. Tumours were registered as oesophageal cancers 

when the center was located in the oesophagus (N=74) and as OGJ tumours when 

the center was located at the anatomic junction between oesophagus and stomach 

(N=99), irrespective of the presence of Barrett mucosa. Of the 173 resected 

adenocarcinomas, 32 were classified as pTl cancer (19%), located in the 

oesophagus in 20 cases (20/74: 27%) and at the OGJ in 12 cases (12/99: 12%). 

The 32 study patients had a median age of 69 years (range 48 - 83). The 

male.-female ratio was 7:1. Routine preoperative evaluation included upper 

gastrointestinal endoscopy with biopsy, endoscopic ultrasonography (EUS) using a 

radial scanning echo-endoscope or, occasionally, a miniprobe (Olympus Optical 

Co, Tokyo, Japan),14 and external ultrasonography of the neck and upper abdomen. 

In patients with tumours involving the OGJ, diagnostic laparoscopy with 

laparoscopic ultrasonography was performed.15 Follow-up included a final 

evaluation in April 1999 and was complete for all patients. Median duration of 

postoperative follow-up was 36 months (range 10 - 65 months). 

Operative procedures. All patients in the study population underwent subtotal 

oesophagectomy and proximal gastrectomy with curative intent. In 24 patients 

(75%), resection was performed by a transhiatal approach without thoracotomy, 

whereas 8 patients (25%) underwent oesophagectomy through a right-sided 

thoracotomy followed by a laparotomy in combination with a two-fields lymph 

node dissection. Selection for either transhiatal or transthoracic oesophagectomy 

occurred randomly as part of a randomized trial comparing both techniques for 

oesophageal and OGJ adenocarcinomas (since April 1994). Both procedures 

involved dissection of the peri-oesophageal lymph nodes in the lower 
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mediastinum, the paracardial lymph nodes and the perigastric lymph nodes along 

the lesser curvature of the stomach (including the lymph nodes at the origin of the 

left gastric artery). In addition, the transthoracic procedure involved an extended 

lymph node dissection both in the chest (i.e. including the right paratracheal, infra-

aortic arch, and subcarinal lymph nodes) and in the abdomen (i.e. along the 

common hepatic artery, splenic artery and coeliac trunc). The two operative 

techniques were equally distributed among patients with pTla cancer and those 

with pTlb cancer (p=1.00; Fisher's exact test). Gastrointestinal continuity was 

usually reestablished by constructing a gastric tube; only one patient with previous 

gastric resection had a colonic interposition. In all cases, the anastomosis was 

performed in the neck. 

Pathological examination. Processing of the resected specimens was done 

according to a standardized protocol. Tissue samples were routinely taken from 

the proximal and distal resection margins, from longitudinal strips through the 

primary tumour and adjacent mucosa, and from normal-appearing mucosa 

proximal and distal to the tumour. If no macroscopic tumour was visible, the entire 

mucosal surface was dissected in longitudinal direction, bound proximally by 

squamous epithelium and distally by gastric epithelium. All resected lymph nodes 

were evaluated for tumour involvement. The pathology reports of the 32 study 

patients were reviewed to determine the gross appearance of the primary tumour 

and other macroscopic findings such as the extent of columnar-appearing mucosa 

in the oesophagus. The number and sites of lymph node metastases, radicality of 

the resection, and the size and location of the primary tumour were also extracted 

from the pathology records. All tumours were staged according to the UICC 

pTNM-classification of oesophageal carcinoma.13 To consider adenocarcinoma of 

the oesophagus and OGJ as one entity is supported by several histological and 

epidemiological data from the literature.2'8'11'16'17 For a detailed evaluation of 

histological features of early invasive adenocarcinoma, the original slides of all 32 

tumours were re-examined by an experienced pathologist (FJWtK), who was 

unaware of the clinical data and lymph node status. Depth of tumour invasion, 

degree of differentiation and patterns of local tumour spread (multifocality, 

tumour extension under adjacent squamous epithelium, and vessel invasion) were 

assessed. Also, the presence of intestinal metaplasia (defined by the presence of 

goblet cells) and the severity of concomitant dysplasia were recorded.18'19 
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Statistics. The data were analysed using SPSS 7.5 for Windows 95. Results are 

expressed as means and standard deviations unless stated otherwise. Comparisons 

between groups were made using the Mann-Whitney U test, chi-square or Fisher's 

exact test when appropriate. Survival was estimated according to the method of 

Kaplan and Meier. The log-rank test was used for comparison of survival curves. 

Probabilities are two-tailed with statistical significance defined as p<0.05. 

RESULTS 

Symptoms and methods of detection. Nine patients (28%) were asymptomatic at 

the time of diagnosis {Table 1); their malignancies were detected at routine follow-

up endoscopy for surveillance of their Barrett oesophagus. Four patients presented 

with symptoms in the course of endoscopic follow-up. Two of them were part of a 

surveillance programme for Barrett oesophagus; the other 2 patients underwent 

endoscopic follow-up after previous local treatment of a malignant polyp at the 

OGJ (at 2 years and at 4 months prior to the present presentation). Treatment had 

consisted of polypectomy followed by laser therapy in one patient and of 

polypectomy alone in the other patient. By histopathologic examination of the 

polypectomy specimens, both patients had been earlier diagnosed with a pTla 

adenocarcinoma. 

Table 1. Clinical features in 32 patients with early adenocarcinoma of the oesophagus or 
oesophagogastric junction. 

No. of patients (%) 

No symptoms 9 (28%) 

Prevailing symptom: Dysphagia 3 (9%) 
Epigastric pain 6 (19%) 

Haematemesis/melaena 6 (19%) 

Retrosternal pain 5 (16%) 

Other 3 (9%) 

History of GORD symptoms 22 (69%) 

GORD = gastro-oesophageal reflux disease. 

Preoperative evaluation. An endoscopic diagnosis of Barrett oesophagus 

(columnar-lined oesophagus) was made in 24 patients. In 9 of them, the columnar-
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lined segment showed no visible abnormalities. Macroscopic lesions that were 

more or less suggestive of malignancy on endoscopic examination included 

ulceration (7 patients), a polypoid mass (6 patients), thickening of the mucosa (6 

patients) or mucosal irregularity (4 patients). A biopsy diagnosis of invasive 

adenocarcinoma was evident in 29 patients. In 3 patients, biopsy examination 

unequivocally showed high-grade dysplasia, but an invasive lesion was suspected. 

The biopsy series prior to surgery showed intestinal metaplasia in 23 patients. EUS 

was performed in all but two patients. The correlation between EUS staging and 

postsurgical histology is shown in Table 2. By EUS, 3 lesions were subclassified 

as uTla and 3 lesions as uTlb. Discrimination between Tla and Tib cancer was 

correctly predicted in 4 of 6 lesions. In 8 uTl lesions, visualization of the 

muscularis mucosae layer (i.e., uTla versus uTlb) was not documented. 

Table 2. Correlation between preoperative staging by endoscopic ultrasonography (EUS) 
and postsurgical staging. 

Endoscopic ultrasonography 

uTO" uTl uT2 uT3 uNO uNl 

pTla 4 6 i - pNÖ 22 3 

Histology 

pTlb 2 8 5 4 pNl 1* 4 

" no detectable lesion by EUS; * patient with distant nodal metastasis (pTlb Nl Mia). 

Pathological findings in the oesophagectomy specimens. In 12 of the 32 patients 

(37.5%), invasion was limited to the mucosa (pTla), whereas, in 20 patients 

(62.5%), the tumour extended into the submucosal layer (pTlb; Table 3). Mean 

size of the tumour was 2.3 ± 2.6 cm (range 0-12) for all cancers, 0.8 ± 1.1 cm (0-

3.5) for pTla lesions, and 3.2 ± 2.9 cm (0-12) for pTlb lesions (pTla versus pTlb: 

p=0.003; Mann-Whitney U test). In 6 cases, there was no gross evidence of 

carcinoma (these cases correspond to a tumour size of "0" cm). Columnar 

epithelium in the oesophagus was macroscopically identified in 29 cases, with a 

minimum length of 3 cm in 20 cases (mean 7.0 ± 3.7 cm; range 3-18) and 

measuring less than 3 cm in 9 cases (mean 1.6 ± 0.7 cm; range 0.5-2.5). In all 

these cases, the columnar epithelium was accompanied by intestinal metaplasia 

(IM) on histology. In addition, all 3 patients with no macroscopically apparent 
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columnar-lined oesophagus had microscopic foci of IM at the OGJ. In 6 patients 

(19%), squamous epithelium was overlying segments of non-neoplastic IM 

(Figure 1). In none of the patients, the metaplastic epithelium extended to the 

Table 3. Histopathological features in 32 o esophagectomy specimens with early 

adenocarcinoma of the oesophagus or o esophagogastric junction. 

Intramucosal cancer Submucosal cancer p-value* 

(pTla; n=12) (pTlb;n = 20) 

Location of tumour: 

middle oesophagus 0 (0) 2 (10) p=0.52 
lower oesophagus 7 (58) 11 (55) 
oesophagogastric junction 5 (42) 7 (35) 

Macroscopic appearance: 

occult 4 (33) 2 (10) p=0.07 
ulcerating 4 (33) 2 (10) 
slightly elevated 2 (17) 6 (30) 
exophytic/polypoid 2 (17) 10 (50) 

Maximum size of rumour: 

> 1 cm 2 (17) 16 (80) p=0.001 
< 1 cm 10 (83) 4 (20) 

Length of intestinal metaplasia: 

> 3 cm 7 (58) 13 (65) p=0.72 
< 3 cm 5 (42) 7 (35) 

Most severe dysplastic changes: 

no dysplasia 0 (0) 4 (20) p=0.17 
low-grade dysplasia 0 (0) 1 (5) 
high-grade dysplasia 12 (100) 15 (75) 

Degree of tumour differentiation: 

well differentiated 7 (58) 1 (5) p=0.001 
moderately differentiated 5 (42) 8 (40) 
poorly differentiated 0 (0) 11 (55) 

Patterns of local tumour growth: 

multicentric carcinoma 5 (42) 4 (20) p=0.24 
tumour spread under squamous mucosa 2 (17) 7 (35) p=0.42 
vascular and/or lymphatic invasion 0 (0) 8 (40) p=0.01 

Lymph node involvement: 

negative 12 (100) 14 (70) p=0.06 
positive 0 (0) 6 (30) 

* Fisher's exact or chi-square test. Values in parentheses are percentages. 
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oesophageal resection margin. Areas of high-grade dysplasia accompanied 27 of 

the 32 invasive cancers (84%). Proximal and distal as well as circumferential 

resection margins were free of tumour (RO) in all cases. Histological tumour 

grading was significantly different between pTla and pTlb adenocarcinomas in 

favour of the intramucosal cancers. Multicentric invasive tumour development was 

observed in 9 of the 32 resected specimens (28%). Nine cases (28%) showed 

infiltrating tumour extending under squamous mucosa (Figure 2). Vascular and/or 

lymphatic tumour invasion was detected in 8 cases (25%) and was present 

exclusively in pTlb cancers (Figure 3). 

A total of 428 lymph nodes were identified in the oesophagectomy specimens 

(mean 13 ± 9 lymph nodes per patient; range 3-34). Lymph node metastasis was 

not found in any of the patients with pTla cancer, whereas 6 of the 20 patients 

with pTlb cancer (30%) had nodal metastasis (Table 3). The ratio of tumour 

positive to removed lymph nodes for the 6 pNl patients was: 1:15, 1:12, 1:3, 2:6, 

3:11 and 4:20. Localization of positive lymph nodes was locoregional in 5 patients 

(lower mediastinum, paracardial and/or along the lesser curvature); in one patient, 

an infiltrated lymph node was resected from the origin of the left gastric artery 

(pTlb Nl Mia). It is ackowledged that a transhiatal oesophagectomy with limited 

lymph node dissection is not universally regarded as optimal staging procedure. 

Therefore, to compare the frequency of nodal metastasis in pTla and pTlb cancer, 

a selective analysis including exclusively those patients who underwent a 

transthoracic resection with two-fields lymph node dissection would seem 

appropriate. In the present series, such selective analysis appeared to be irrelevant 

as none of the patients who underwent an extended transthoracic resection had 

tumour positive lymph nodes. 

Outcome after surgical resection. The incidence of postoperative complications is 

summarized in Table 4. Vocal cord dysfunction (16%) spontaneously resolved in 

all cases. Patients with anastomotic leakage (13%) were successfully treated by 

postponement of oral feeding. Median duration of postoperative hospitalization 

was 15.5 days (range 10-38). In-hospital mortality was 0%. During follow-up, 

three patients developed tumour recurrence of which they subsequently died (at 

10, 15 and 36 months after surgery). Recurrences were initially detected as 

malignant pleural effusion, as bone metastases or as anastomotic recurrence in 

combination with mediastinal lymph node involvement, respectively. In all 3 
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patients, the primary lesion had invaded the submucosal layer and lymph node 

metastasis was present at the time of oesophagectomy. One patient died 26 months 

after resection of a lymph node negative intramucosal carcinoma without clinical 

signs of tumour recurrence (the patient had a history of cerebrovascular disease, 

being the probable cause of death). Twenty-eight patients were alive without 

recurrent disease after a median follow-up of 36 months (range 16 - 57) for pTla 

patients and of 43 months (range 1 6 - 6 5 ) for pTlb patients. Disease-specific 3-

year survival of all 32 patients was 88%. Comparison of disease-specific survival 

curves for pT la versus pT lb cancer revealed no statistical difference (100% 

versus 82% at 3 years; p=0.18; log-rank test). 

Table 4. Complications of oesophagectomy in 32 patients with early adenocarcinoma of 

the oesophagus or oesophagogastric junction. 

No. of patients (%) 

Pneumonia and/or respiratory failure 7 (22%) 

Transient vocal cord palsy 5 (16%) 

Anastomotic leakage " 4 (13%) 

Cardiac failure 3 (9%) 

Chylothorax " 1 (3%) 

Diaphragmatic herniation (relaparotomy) 1 (3%) 

Overall * 13 (41%) 

" recovered with conservative management; 
* patients with at least one of the listed complications. 

Figure 1. Histologic view showing intestinal metaplasia underneath squamous 

oesophageal epithelium. The patient was diagnosed with an intramucosal adenocarcinoma 

(pTla). Haematoxylin and eosin, original magnification x 83. 

Figure 2. A microscopic view of an early invasive adenocarcinoma with extension of 

cancerous tissue (arrows) beneath pre-existing squamous epithelium. The tumour reached 

the submucosal layer but not beyond (pTlb). Haematoxylin and eosin, original 

magnification x 25. 

Figure 3. Histologic view of an early invasive adenocarcinoma showing permeation of 

cancer cells into a submucosal vein (arrow). Vessel invasion was detected exclusively in 

submucosal cancers (pTlb). Haematoxylin and eosin, original magnification x 33. 
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Figure 1 

• ------ "•' 

Figure 3 i;v:-̂ ;---: -̂̂ .',:"' 
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DISCUSSION 

Previously considered a rare diagnosis in Western countries, a steady increase is 

observed of adenocarcinomas of the oesophagus and OGJ.2-3A9 Detection of early-

stage lesions is important as survival after resection significantly worsens with 

advanced tumour stage.5'7'11 Clinically, early detection is hampered by the late 

occurrence of alarming symptoms. Many of the patients in this series had 

experienced long-standing symptoms of gastro-oesophageal reflux, but were 

otherwise asymptomatic or presented with aspecific, non-obstructive symptoms at 

the time of early cancer diagnosis. 

The histological finding of IM in the oesophagus is generally regarded as the most 

important risk factor for the development of oesophageal adenocarcinoma, which 

has resulted in recommendations for close follow-up aimed at improving early 

cancer detection. In the present study, early cancer accounted for 27% of resected 

oesophageal adenocarcinomas, which is in line with recently reported figures 

(ranging from 16% to 38%).4"7 Previous studies, which included all tumour stages, 

have shown that approximately half of the adenocarcinomas located at the OGJ are 

associated with short segments of IM.620 It has been postulated that those tumours 

in which IM could not be identified might have overgrown the short metaplastic 

segment. Our observations give histological support to the hypothesis that IM is a 

prerequisite for OGJ adenocarcinomas: all 12 pTl-tumours located at the OGJ 

were associated with short segments or microscopic foci of IM. As compared to 

the rather high rates of early cancer arising from long segments of Barrett 

oesophagus, rates of early cancer in resected tumours of the OGJ are relatively 

low, ranging from 6% to 13% in the literature,6'1012 similar to the rate of 12% in 

the present series. 

Studies devoted specifically to early invasive adenocarcinoma of the oesophagus 

or OGJ are scarce,4'12-21'22 with some patient series included in subsequent reports 

from the same institution.23-24 The paucity of (Western) data on early 

adenocarcinoma is contrasted by numerous (Japanese) studies reporting (large) 

series of patients with early or superficial squamous cell carcinoma of the 

oesophagus.2534 Table 5 summarizes English-language reports on early 

oesophageal cancer provided that surgical pathology data as well as survival rates 

were specified. It would be questionable to extrapolate these squamous cell cancer 
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data, mainly originating from Japan, to early invasive adenocarcinoma in Western 

patients. There may be differences in the diagnosis of early oesophageal cancer 

between Japanese and Western pathologists, as it has been shown for the diagnosis 

of early gastric carcinoma.35 Moreover, it is unclear whether the two types of 

oesophageal carcinoma are comparable in biology and outcome. A better 

prognosis for patients with Tl adenocarcinoma than for those with T l squamous 

cell carcinoma has been reported.30 Therefore, the two tumour types need to be 

studied as distinct entities. 

Table 5. Early oesophageal carcinoma: reported data on lymph node involvement and 

survival after surgical resection, 1990-1998. 

Reference (year) Intramucosal cancer (pTla) Submucosal cancer (pTlb) 

N lymph node 5-year N lymph node 5-year 

involvement survival involvement survival 

Squamous cell carcinoma 

Kato,25 Japan (1990) 24° 

Yoshinaka,26 Japan (1991) 15 

Nabeya,27 Japan* (1993) 367 

Nishimaki,28 Japan (1993) 31" 

Sugimachi,29 Japan ( 1993) 13 

Hölscher,30 Germany (1995) 12 

Endo,31 Japan (1997) 109' 

Tachibana,32 Japan ( 1997) 15" 

Bonavina,33 Italy (1997) 5 

Kodama,34 Japan * (1998) 383 

Adenocarcinoma 

Rice,21 USA (1997) 29 

Hölscher,4 Germany (1997) 10 

Ruol,12 Italy (1997) 4 e 

1 (4%) 84% 68 24 (35%) 55% 

0 (0%) 100% * 38 18 (47%) pN0:86%6 

pNl:43%6 

21 (6%) 90%c 1384 485 (35%) 60%c 

0 (0%) 71% 58 24 (41%) 48% 

0 (0%) 100% 59 13 (22%) 49% 

0 (0%) 64% 35 9 (26%) 55% 

2 (2%) 84% 121 51 (42%) 64% 

0 (0%) 87% 15 8 (53%) 65% 

0 (0%) 75% * 68 11 (16%) pN0:51%* 

pNl:27%fc 

33 (7%) >95% 1158 451 (39%) 65-90% d 

1 (3%) 76% 17 3 (18%) 46% 

0 (0%) 100% 31 5 (16%) 79% 

0 (0%) 100% * 22 e 8 (36%) pNO: 100% 

pNl:43%* 

* multi-institutional data collection. 

" includes patients with intra-epithelial cancer (pTis);b postoperative deaths excluded; 
c postoperative deaths and other disease deaths excluded; d depends on depth of infiltration 

into the submucosal layer; ' tumours located at the oesophagogastric junction. 
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Unfortunately, available data on early oesophageal adenocarcinoma are difficult to 

compare as no consistent definition has been used in the literature.36 Some authors 

have included patients with carcinoma in situ (pTis),21,23 while others have 

restricted its definition to early invasive tumours, either according to the WNM 

staging system, or using the pTNM classification system.4,6 Still others have 

defined early oesophageal cancer by the absence of lymph node metastasis, either 

as pathologically or clinically staged T1N0M0 cancer.36,37 When investigating 

patterns of rumour spread in early oesophageal cancer, especially the frequency of 

nodal metastasis, its definition should preferably apply to the surgically resected 

oesophagus, as we did in the present series. 

The endoscopic identification of an early cancer may be difficult. In patients with 

an endoscopically apparent columnar-lined oesophagus, various forms of early 

malignancy have been described with no characteristic endoscopic picture 

emerging.38 Also, in the present study, no specific macroscopic appearance of 

pTla or pTlb adenocarcinoma was observed. A columnar-lined oesophagus may 

even have an otherwise unremarkable appearance, as is illustrated by our data and 

those of others.19 Occasionally, the biopsy diagnosis of early invasive 

adenocarcinoma may be problematic.39 Indeed, in three of our patients, biopsy 

examination could not distinguish high-grade dysplasia from intramucosal cancer. 

Endoscopic ultrasonography (EUS) has become an important imaging technique in 

clinical staging of patients with carcinoma of the oesophagus or OGJ. Its accuracy 

for local tumour classification is around 85% in most series, and for the 

recognition of regional lymph node metastasis about 75%.40 In the present series, 

EUS correctly predicted absence of invasion beyond the submucosal layer in 20 of 

30 patients, whereas 10 patients were clinically overclassified with a T2- or T3-

tumour. Pre-operative N-classification was correct in 26 of 30 patients. With the 

growing interest in local endoscopic treatment modalities, diagnostic accuracy in 

clinical staging is of crucial importance. A differential approach towards patients 

with pTla cancer and those with pTlb cancer requires separate imaging of the 

mucosal muscle layer. Using the five-layer pattern of the digestive wall, 

convential EUS at 7.5 or 12 MHz does not seem to allow accurate discrimination 

between intramucosal and submucosal cancer.32 At higher frequencies (20-25 

MHz), the oesophageal wall has been described as a nine-layer structure, the 

fourth echo-poor layer corresponding to the muscularis mucosae.41,42 With the use 
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of 20-MHz probes, high diagnostic accuracy rates for discrimination between 

intramucosal and submucosal cancer have been reported,31,42 but these results 

remain to be confirmed by large prospective series with histological verification. 

If local endoscopic therapy for early cancer of the oesophagus and OGJ is 

considered, several pathological factors need to be taken into account. The 

likelihood of lymph node involvement plays a major role. Adenocarcinomas 

invading the submucosa have a substantial risk of lymph node metastasis, ranging 

from 16% to 36% in other series,4'12,21 and being 30% in the present series. In 

submucosal squamous cell carcinoma of the oesophagus, even higher rates of 

lymphatic spread have been reported (Table 5). It is unknown whether these 

figures represent a true difference in biological behaviour between the two cancer 

types or merely result from differences among institutions regarding the extent of 

lymph node dissection and more or less detailed pathological examination of the 

surgical specimen. The relatively high incidence of lymph node involvement in 

patients with pTlb carcinomas can be explained theoretically by the anatomy of 

the oesophageal wall.43 The submucosal layer contains a dense plexus of lymphatic 

vessels, in addition to abundant vascular vessels. Neoplastic invasion of these 

lympho-haematic vessels has been reported in 25% to 42% of cases with pTlb 

adenocarcinomas,5,12'24 similar to the rate of 40% in the present series. On the basis 

of these findings, it seems reasonable to classify submucosal adenocarcinoma 

rather as an advanced cancer, as previously suggested for submucosal squamous 

cell cancer of the oesophagus.31'44 The pathological data indicate that for patients 

with pTlb adenocarcinomas of the oesophagus or OGJ, surgical resection should 

be the treatment of choice. 

Lymph node metastasis and neoplastic vessel invasion should not be expected in 

adenocarcinomas with invasion limited to the mucosa (Table 3), although both 

features have been described to occur in a small minority of cases by other 

investigators.5-21 Other histopathological features require, however, as much 

consideration. In nearly half of the investigated pTla adenocarcinomas, invasive 

tumour development was found at distinct sites throughout the segment with IM. 

Previously reported data also indicate that multifocality of early adenocarcinoma 

developing in the columnar-lined oesophagus is common.4'19 Additional foci of 

high-grade dysplasia have been described by others,24,45 and were invariably found 

to adjoin pTla adenocarcinomas in this series. Another important feature in 
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patients with IM is the potential presence of glandular mucosa underlying pre

existing squamous epithelium, which was identified in 19% of our cases. Recent 

studies have shown the persistence of IM covered by squamous epithelium 

following endoscopic ablation by laser,46 photodynamic therapy, 47 and argon 

plasma coagulation,48 and in patients on medical acid suppressive therapy only.49 

Follow-up studies need to be awaited to establish the malignant potential of this 

concealed IM. Our study indicates that cancerous tissue underlying squamous 

epithelium can be present in patients who are diagnosed with early cancer arising 

from IM. These pathological findings should be acknowledged when considering 

local ablative treatment for pTla adenocarcinomas. Multifocal invasive lesions, 

concomitant high-grade dysplasia and hidden (neoplastic) intestinal metaplasia 

harbour the risk of incomplete clearance of (pre-)malignant epithelium. The need 

for (continued) histologic surveillance would be indicated, while it should be 

recognized that this surveillance may be hampered by epithelial changes due to 

tissue repair. At present, endoscopic therapy regimens may be an alternative to 

oesophagectomy in patients with major co-morbidity precluding operative 

treatment. Its therapeutic efficacy remains to be determined, as clinical experience 

to date is restricted to small series of patients and/or short periods of follow-up.50"52 

We have described histopathological features of early invasive adenocarcinoma of 

the oesophagus or OGJ. For patients with pTlb cancer, surgical resection is the 

mainstay of treatment as lymph node involvement is frequently present. Tumour 

recurrence was found exclusively but not in all pTlb patients with nodal 

metastasis at the time of surgery. After oesophagectomy for pTla cancer, no 

recurrences were seen after a median follow-up period of 3 years. Review of the 

resected oesophagectomy specimens leads us to the conclusion that local treatment 

of pTla cancer should not be generally adopted prior to long-term approval of its 

curative potential. Moreover, to treat pTla cancer differently than pTlb cancer is, 

at this time, questionable given the relative inaccuracy of current staging 

techniques to differentiate between these two subclassifications of pTl cancer in 

the pretreatment setting. 

126 



Early adenocarcinoma 

REFERENCES 

1. Froelicher P, Miller G. The European experience with esophageal cancer limited to the mucosa 

and submucosa. Gastrointest Endosc 1986; 32:88-90. 

2. Blot WJ, Devesa SS, Fraumeni JF Jr. Continuing climb in rates of esophageal adenocarcinoma: 

an update. JAMA 1993; 270:1320. 

3. Moller H. Incidence of cancer of oesophagus, cardia and stomach in Denmark. Eur J Cancer 

Prev 1992; 1:159-164. 

4. Hölscher AH, Bollschweiler E, Schneider PM, Siewert JR. Early adenocarcinoma in Barrett's 

oesophagus. Br J Surg 1997; 84:1470-1473. 

5. Paraf F, Flejou J-F, Pignon J-P, Fékété F, Potet F. Surgical pathology of adenocarcinoma 

arising in Barrett's esophagus. Am JSurgPathol 1995; 19:183-191. 

6. Clark GWB, Smyrk TC, Burdiles P, Hoeft SF, Peters JH, Kiyabu M, et al. Is Barrett's 

metaplasia the source of adenocarcinomas of the cardia? Arch Surg 1994; 129:609-614. 

7. Lerut T, Coosemans W, Van Raemdonck D, Dillemans B, De Leyn P, Marnette JM, et al. 

Surgical treatment of Barrett's carcinoma. Correlations between morphologic findings and 

prognosis. J Thorac Cardiovasc Surg 1994; 107:1059-1065. 

8. Pera M, Cameron AJ, Trastek VF, Carpenter HA, Zinsmeister AR. Increasing incidence of 

adenocarcinoma of the esophagus and esophagogastric junction. Gastroenterology 1993; 

104:510-513. 

9. Powell J, McConkey CC. Increasing incidence of adenocarcinoma of the gastric cardia and 

adjacent sites. Br J Cancer 1990; 62:440-443. 

10. Schumpelick V, Dreuw B, Ophoff K, Fass J. Adenocarcinoma of the esophagogastric junction: 

association with Barrett esophagus and gastroesophageal reflux-surgical results in 122 

patients. Leber, Magen, Darm 1996; 26:75-76. 

11. Steup WH, De Leyn P, Deneffe G, Van Raemdonck D, Coosemans W, Lerut T. Tumors of the 

esophago-gastric junction. Long-term survival in relation to the pattern of lymph node 

metastasis and a critical analysis of the accuracy or inaccuracy of pTNM classification. J 

Thorac Cardiovasc Surg 1996; 111:85-95. 

12. Ruol A, Merigliano S, Baldan N, Santi S, Petrin GF, Bonavina L, et al. Prevalence, 

management and outcome of early adenocarcinoma (pTl) of the esophago-gastric junction. 

Comparison between early cancer in Barrett's esophagus (type I) and early cancer of the cardia 

(type II). Dis Esoph 1997; 10:190-195. 

13. Hermanek P, Hutter RVP, Sobin LH, Wagner G, Wittekind Ch. International Union Against 

Cancer (UICC). TNM atlas, 4th edition. Berlin: Springer, 1997. 

14. Fockens P, Van Lanschot JJB, Tytgat GNJ. The role of endosonography in esophageal 

carcinoma: who should get it, who should do it? Scand J Gastroenterol 1996; 31(S218):82-85. 

15. Bemelman WA, Van Delden OM, Van Lanschot JJB, De Wit LTh, Smits NJ, Fockens P, et al. 

Laparoscopy and laparoscopic ultrasonography in staging of carcinoma of the esophagus and 

gastric cardia. J Am Coll Surg 1995; 181:421-425. 

127 



Early adenocarcinoma 

16. Kalish RJ, Clancy PE, Orringer MB, Appelman HD. Clinical, epidemiologic, and morphologic 

comparison between adenocarcinomas arising in Barrett's esophageal mucosa and in the gastric 

cardia. Gastroenterology 1984; 86:461-467. 

17. Heidi G, Langhans P, Mellin W, Bunte H, Grundmann E. Adenocarcinomas of esophagus and 

cardia in comparison with gastric carcinoma. J Cancer Res Clin Oncol 1993; 20:95-99. 

18. Hamilton SR, Smith RRL. The relationship between columnar epithelial dysplasia and invasive 

adenocarcinoma arising in Barrett's esophagus. Am J Clin Pathol 1987; 87:301 -312. 

19. Reid BJ, Weinstein WM, Lewin KJ, Haggitt RC, Van Deventer G, Den Besten L, et ed. 

Endoscopie biopsy can detect high-grade dysplasia or early adenocarcinoma in Barrett's 

esophagus without grossly recognizable neoplastic lesions. Gastroenterology 1988; 94:81-90. 

20. Hamilton SR, Smith RRL, Cameron JL. Prevalence and characteristics of Barrett esophagus in 

patients with adenocarcinoma of the esophagus or esophagogastric junction. Hum Pathol 1988; 

19:942-948. 

21. Rice TW, Falk GW, Goldblum JR, Adelstein DJ, Zuccaro G, Medendorp SV, et al. Superficial 

adenocarcinoma of the esophagus (abstract). Gastroenterology 1997; 112:A644. 

22. De Baecque C, Potet F, Molas G, Fléjou JF, Barbier P, Martignon C. Superficial 

adenocarcinoma of the oesophagus arising in Barrett's mucosa with dysplasia: a clinico-

pathological study of 12 patients. Histopathology 1990; 16:213-220. 

23. Sabik JF, Rice TW, Goldblum JR, Koka A, Kirby TJ, Medendorp SV, et al. Superficial 

esophageal carcinoma. Ann Thorac Surg 1995; 60:896-902. 

24. Nishimaki T, Hölscher AH, Schiiler M, Bollschweiler E, Becker K, Siewert JR. 

Histopathologic characteristics of early adenocarcinoma in Barrett's oesophagus. Cancer 1991; 

68:1731-1736. 

25. Kato H, Tachimori Y, Watanabe H, Yamaguchi H, Ishikawa T, Itabashi M. Superficial 

esophageal carcinoma. Surgical treatment and the results. Cancer 1990; 66:2319-2323. 

26. Yoshinaka H, Shimazu H, Fukumoto T, Baba M. Superficial esophageal carcinoma: a 

clinicopathological review of 59 cases. Am J Gastroeneterol 1991; 86:1413-1418. 

27. Nabeya K, Hanaoka T, Li S, Nyumura T. What is the ideal treatment for early esophageal 

cancer? Endoscopy 1993; 25 (Suppl):670-671. 

28. Nishimaki T, Tanaka O, Suzuki T, Aizawa K, Watanabe H, Muto T. Tumor spread in 

superficial esophageal cancer: histopathologic basis for rational surgical treatment. World J 

Surg 1993; 17:766-772. 

29. Sugimachi K, Ikebe M, Kitamura K, Toh Y, Matsuda H, Kuwano H. Long-term results of 

esophagectomy for early esophageal carcinoma. Hepatogastroenterol 1993; 40:203-206. 

30. Hölscher AH, Bollschweiler E, Schneider PM, Siewert JR. Prognosis of early esophageal 

cancer. Comparison between adeno- and squamous cell carcinoma. Cancer 1995; 76:178-186. 

31. Endo M, Kawano T. Detection and classification of early squamous cell esophageal cancer. Dis 

Esoph 1997; 10:155-158. 

32. Tachibana M, Yoshimura H, Kinugasa S, Hashimoto N, Dhar DK, Abe S, et al. 

Clinicopathological features of superficial squamous cell carcinoma of the esophagus. Am J 

A r g 1997;174:49-53. 

128 



Early adenocarcinoma 

33. Bonavina L, Ruol A, Ancona E, Peracchia A. Prognosis of early squamous cell carcinoma of 

the esophagus after surgical therapy. Dis Esoph 1997; 10:162-164. 

34. Kodama M, Kakegawa T. Treatment of superficial cancer of the esophagus: a summary of 

responses to a questionnaire on superficial cancer of the esophagus in Japan. Surgery 1998; 

123:432-439. 

35. Schlemper RJ, Itabashi M, Kato Y, Lewin KJ, Riddell RH, Shimoda T, et al. Differences in 

diagnostic criteria for gastric carcinoma between Japanese and Western pathologists. Lancet 

1997;349:1725-1729. 

36. Korst RJ, Altorki NK. Extent of resection and lymphadenectomy in early Barrett's cancer. Dis 

Esoph 1997; 10:172-178. 

37. Moghissi K. Surgical resection for stage I cancer of the oesophagus and cardia. Br J Surg 

1992; 79:935-937. 

38. Tytgat GNJ, Hameeteman W, Onstenk R, Schotborg R. The spectrum of columnar-lined 

esophagus - Barrett's esophagus. Endoscopy 1989; 21:177-185. 

39. Cameron AJ, Carpenter HA. Barrett's esophagus, high-grade dysplasia, and early 

adenocarcinoma: a pathological study. Am J Gastroenterol 1997; 92:586-591. 

40. Rösch T. Endosonographie staging of esophageal cancer: a review of literature results. 

Gastrointest Endosc Clin North Am 1995; 5:537-547. 

41. Wiersema MJ, Wiersema LM. High-resolution 25-megahertz ultrasonography of the 

gastrointestinal wall: histologic correlates. Gastrointest Endosc 1993; 39:499-504. 

42. Murata Y, Suzuki S, Ohta M, Mitsunaga A, Hayashi K, Yoshida K, et al. Small ultrasonic 

probes for determination of the depth of superficial esophageal cancer. Gastrointest Endosc 

1996;44:23-28. 

43. Goseki N, Koike M, Yoshida M. Histopathologic characteristics of early stage esophageal 

carcinoma. A comparative study with gastric carcinoma. Cancer 1992; 69:1088-1093. 

44. Kitamura K, Ikebe M, Monta M, Matsuda H, Kuwano H, Sugimachi K. The evaluation of 

submucosal carcinoma of the esophagus as a more advanced carcinoma. Hepatogastroenterol 

1993;40:236-239. 

45. McArdle JE, Lewin KJ, Randall G, Weinstein W. Distribution of dysplasias and early invasive 

carcinoma in Barrett's esophagus. Hum Pathol 1992; 23:479-482. 

46. Barham CP, Jones RL, Biddlestone LR, Hardwick RH, Shepherd NA, Barr H. Photothermal 

laser ablation of Barrett's esophagus: endoscopic and histological evidence of squamous re-

epithelialisation. Gut 1997; 41:281-284. 

47. Biddlestone LR, Barham CP, Wilkinson SP, Barr H, Shepherd NA. The histopathology of 

treated Barrett's esophagus. Am J Surg Pathol 1998 ; 22:23 9-245. 

48. Attwood SEA, Byrne JP, Armstrong GR. A detailed analysis of the pattern of neo-squamous 

epithelium following endoscopic argon beam plasma coagulation of Barrett's oesophagus 

(abstract). Gastroenterology 1998; 114:A60. 

49. Sharma P, Morales TG, Bhattacharyya A, Garewal HS, Sampliner RE. Squamous islands in 

Barrett's esophagus: what lies underneath? Am J Gastroenterol 1998; 93:332-335. 

129 



Early adenocarcinoma 

50. Gossner L, Stolte M, Sroka R, Rick K, May A, Hahn EG, et al. Photodynamic ablation of 

high-grade dysplasia and early cancer in Barrett's esophagus by means of 5-aminolevulinic 

acid. Gastroenterology 1998; 114:448-455. 

51. Overholt BF, Panjehpour M. Photodynamic therapy of Barrett's esophagus. Gastrointest 

Endosc Clin North Am 1997; 7:207-220. 

52. Ell C, May A, Gossner L, Günter E, Mayer G, Henrich R, et al. Endoscopie mucosectomy of 

early adenocarcinoma in patients with Barrett's esophagus (abstract). Gastroenterology 1998; 

114:A589. 

130 


