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Abstract:
Background. Adenocarcinoma of the esophagus and cardia
is a challenging disease for the surgeon. Delay in diagnosis,
nodal involvement, and incompleteness of resection have an
adverse effect on long-term prognosis. Efforts are currently
oriented to identify patients who may benefit from extensive
resection.
Methods. Between November 1992 and May 1998, 218 pa-
tients with histologically proven adenocarcinoma of the distal
esophagus or cardia were referred to our Department. In 6
patients (10.2%) cancer was discovered during endoscopic
surveillance for Barrett’s metaplasia. Overall, 147 patients
(67%) underwent resection. An Ivor-Lewis approach was
used in 121 patients; of these, 51 underwent an extended
mediastinal lymph node dissection.
Results. Median cumulative survival was 25.9 6 3.1 months in
patients undergoing resection, and 7 6 1.3 months in patients
having palliation (P < 0.01). Survival was significantly higher
in patients with negative nodes than in those with lymph node
metastases (54 6 12.9 versus 17 6 2.8 months; P < 0.01). Six
of the 51 patients (11.8%) undergoing extended lym-
phadenectomy had metastatic upper mediastinal nodes.
Additional serial sections and immunohistochemistry were
performed in 46 patients. In 6 of 18 patients (33.3%) with
negative nodes at conventional hematoxylin-eosin examina-
tion, immunohistochemistry demonstrated micrometastases
in the lesser curvature, paracardial, peripancreatic, or lower
mediastinal nodes. Three of these patients had recurrent
disease within the first year of follow-up.
Conclusions. Early diagnosis remains the prerequisite for
curative treatment of adenocarcinoma of the esophagus and
cardia. Endoscopic surveillance appears to be warranted in
patients with Barrett’s metaplasia. When a curative resection
is attempted, extended lymphadenectomy improves tumor
staging and may prevent local recurrences. Serial sections and
immunohistochemistry provide additional accuracy in the
staging of the disease and may prove useful to select patients
for adjuvant therapy.
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Introduction

It has been shown that the incidence of esophageal
adenocarcinoma is increasing at an alarming rate in
Western societies [1]. Barrett’s metaplasia has been re-
ported to be associated with a higher risk of develop-
ment of adenocarcinoma of the distal esophagus [2]; its
link with a long-lasting history of gastroesophageal
reflux disease underscores the importance of including
patients with Barrett’s esophagus in a surveillance
program for early diagnosis of malignancy [3]. Although
surgical resection of the tumor remains the mainstay
of treatment, controversy still exists about the extent
of the esophagogastric resection, the extent of
lymphadenectomy, and the possible role of neoadjuvant
therapies. The purpose of this study was to report our
experience in patients with adenocarcinoma of the
distal esophagus and cardia observed and treated
at a single institution over the past 6 years.

Patients and methods

Between November 1992 and May 1998, 218 patients
with histologically proven adenocarcinoma of the distal
esophagus or esophagogastric junction were referred
to our Department. According to Siewert’s classifica-
tion [4] there were 59 patients with type I tumor
(Barrett’s adenocarcinoma), 127 with type II (true
cardia adenocarcinoma), and 32 with type III
(subcardial adenocarcinoma). Demographic data and
clinical history were recorded for each patient.
Preoperative diagnostic assessment included: barium
swallow study, chest X-ray, upper gastrointestinal
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endoscopy with lugol staining-guided biopsy, thora-
coabdominal computed tomography (CT) scan,
and cervical and abdominal ultrasonography (US).
Endoscopic ultrasonography (EUS) was carried out in
patients with doubtful peritumoral cleavage planes or as
an alternative to CT scan. Preoperative laparoscopy
with laparoscopic ultrasonography was performed in
patients with locally advanced tumors (T3/T4) in order
to exclude abdominal spread, i.e., peritoneal carcinosis
and small superficial liver metastases.

The operation was carried out through an upper mid-
line laparotomy followed by a right postero-lateral
thoracotomy (Ivor-Lewis approach) in the majority of
the patients. A combined cervical and abdominal
approach with video-assisted trans-mediastinal dissec-
tion was reserved for patients with anesthesiologic
contraindications to thoracotomy or with Barrett’s
esophagus when the metaplasia reached the proximal
esophagus. In patients with cancer developing from the
gastric side of the esophagogastric junction (type III),
a total gastrectomy was generally performed through
a midline laparotomy. In patients undergoing surgery
with curative intent, an abdominal D2 lymph node
dissection was routinely performed. In the chest,
lymphadenectomy included the periesophageal, sub-
carinal, and parabronchial nodes. During the past 3
years, upper mediastinal nodes were also resected. The
thoracic duct was routinely ligated just above the dia-
phragm. In patients undergoing an Ivor-Lewis or a
trans-mediastinal approach, the stomach was used as an
esophageal substitute in all but one patient, who had
previously undergone esophagogastric resection for
high-grade dysplasia on Barrett’s esophagus through
a left thoracotomy. In patients undergoing total
gastrectomy, reconstruction with a Roux en-Y jejunal
loop was used. The esophagogastric and esophago-
jejunal anastomosis were usually performed with a cir-
cular stapler (CEEA or PCCEA 25; USSC, Norwalk,
CT, USA) above the ARCH of the azygos vein and at
the level of the inferior pulmonary vein, respectively.

After a trans-mediastinal esophagectomy, an esophago-
gastric anastomosis was performed in the neck in one
layer, using a running suture (Maxon 4-0; Davis &
Geck, American Cyanamid, Wayne, NJ, USA).

Patients with doubtful cleavage planes at preoperative
investigation underwent neoadjuvant therapy with
cisplatin (CDDP) and 5-fluorouracil (5FU), or the
CDDP, 5FU, leucovorin and etoposide (PELF) regimen.
Non-operable patients and those with distant metastases
underwent endoscopic palliation. This consisted of laser
therapy or alcohol injection for vegetant lesions, and
intubation for infiltrating tumors. Whenever possible,
adjuvant chemotherapy was administered.

The tumors were staged according to the guidelines
of the International Union against Cancer (UICC)
(1997) [5]. Type I and II tumors were classified as
esophageal cancer; type III tumors as gastric cancer.
Additional serial sections and immunohistochemistry
were performed to assess whether the rate of metastatic
lymph nodes detected in the surgical specimen could
increase. Additional sections of all paraffin blocks, 3-µm
in thickness, were obtained, and two adjacent sections
were stained with hematoxylin-eosin and anticyto-
keratin monoclonal antibodies (MoAbs) (AE1 and AE3
MoAbs, Signet Laboratories, Dedham, MA, USA).

The Mann-Whitney U and ø2 tests were used for
comparison of groups. The Kaplan-Meier method
and log-rank test were used for evaluation of survival.
Values were reported as means 6 SEM, unless other-
wise stated. Statistical significance was taken for
P , 0.05.

Results

The demographic data and features of patients with
adenocarcinoma compared with those with squamous-
cell carcinoma of the thoracic esophagus observed
during the same period are listed in Table 1. The demo-
graphic data and features of patients with

Table 1. Characteristics of patients with adenocarcinoma of the gastroesophageal
junction (ACA) compared with those of patients with squamous-cell carcinoma of the
thoracic esophagus (SCC)

ACA (n 5 218) SCC (n 5 280) P

Age (years) 62 (range, 19–91) 61 (range, 29–97) NS
Sex ratio M:F 4.9 : 1 3.5 :1 NS
Height (m) 1.70 6 0.006 1.68 6 0.005 ,0.01
Weight (kg) 69.7 6 0.9 64.2 6 0.9 ,0.01
Body mass index 24.0 6 3.2 22.5 6 4.2 ,0.01
History of GERD 36 (16.5%) 8 (3%) ,0.01

Observed between 1992 and 1998
GERD, Gastroesophageal reflux disease
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Table 2. Characteristics of patients according to type of adenocarcinoma [4]

Barrett’s (n 5 59) Cardia (n 5 127) Subcardial (n 5 32) P

Age (years) 59 (range, 19–89) 63 (range, 31–91) 64 (range, 24–82) NS
Sex ratio M :F 5.5 : 1 4.1 : 1 9.6 :1 NS
Height (m) 1.71 6 0.01 1.70 6 0.008 1.71 6 0.02 NS
Weight (kg) 70.6 6 1.9 69.6 6 1.2 70.3 6 2.2 NS
Body mass index 23.7 6 0.5 24.1 6 0.3 23.9 6 0.5 NS
History of GERD 23 (39%) 10 (7.8%) 3 (9.4%) ,0.01*
Resected 46 (78%) 83 (65.3%) 18 (56.2%) ,0.05*
pTNM Stage 0-I 11 (23.9%) 7 (8.4%) 2 (11.1%) ,0.01**
N1 patients 25 (54.3%) 56 (67.5%) 14 (77.8%) NS
R0 resection 42 (91.3%) 65 (78.3%) 14 (77.8%) ,0.01*

* Barrett’s versus cardia and subcardial carcinoma; **Barrett’s versus cardia cancer. GERD, Gastroesophageal reflux disease, R0, Complete
resection

esophagogastric adenocarcinoma classified by type
according to Siewert’s classification [4] are reported
in Table 2. Three patients were referred to our
Department after a previous misdiagnosis of esoph-
ageal achalasia: one had been treated with intra-
sphincteric botulinum toxin injection 1 year earlier, and
one with endoscopic dilation. In six patients (10.2%)
with Barrett’s adenocarcinoma, cancer was discovered
during endoscopic surveillance for Barrett’s esophagus;
of these, one had had Nd:YAG laser ablation of
metaplastic epithelium (intestinal metaplasia without
dysplasia) and another had undergone esophagogastric
resection through a left thoracotomy. Of these six
patients, one had high-grade dysplasia and three had
stage I adenocarcinoma. Conversely, among the non-
surveyed patients with Barrett’s esophagus, there were
seven early-stage tumors (P , 0.01).

Fifteen patients underwent up to five cycles of
neoadjuvant chemotherapy (median, two); in 2 patients
the treatment was stopped due to hematologic or gas-
trointestinal intolerance. All individuals were resected,
and none had a complete pathological response. Re-
section was considered complete (R0) in 10 patients,
and R1 (microscopic residual tumor) in 5. Perioperative
morbidity was not increased in these patients com-
pared with those who did not have neoadjuvant
therapy.

Preoperative laparoscopy was performed at the same
session as the planned surical resection in 45 patients. It
led to a change in the therapeutic approach in 5 patients
(11%): 3 patients with peritoneal carcinosis and 1
patient with a superficial metastasis of segment III un-
detected at preoperative CT scan and US did not un-
dergo the planned resection; conversely, 1 patient with
a liver hemangioma simulating a metastatic mass had
resection.

One hundred forty-seven patients (67%) underwent
resection. An Ivor-Lewis approach (laparotomy and
right thoracotomy) was used in 121 patients; of these, 51
underwent extended mediastinal lymph node dissec-

Table 3. Prevalence of patients with positive nodes in relation
to tumor wall penetration

T status Patients (n) Node positive (%)

Tis 2 0 (0)
T1 18 3 (16.6)
T2 28 16 (57.1)
T3 88 73 (82.9)
T4 11 9 (81.8)

tion. A video-assisted trans-mediastinal esophagectomy
was performed in 14 patients. Twelve patients under-
went total gastrectomy. Overall, postoperative mortal-
ity was 2% and included 2 patients with a leak of the
intrathoracic esophagogastric anastomosis, and 1 with
pulmonary embolism. The prevalence of patients with
positive nodes increased proportionally in relation to
the wall penetration of tumor (Table 3). The cumulative
survival according to Siewert’s type of tumor [4] is
reported in Fig. 1. The median overall survival of pa-
tients undergoing resection (n 5 147) was 26 6 3.9
months (95% confidence intervals [CI], 18.2–33.8),
whereas the median survival of those having endoscopic
palliation (n 5 71) was 7 6 1.35 months (95% CI, 4.7–
9.6).

Survival was significantly higher in patients with
negative nodes than in those with lymph node
metastases (54 6 12.9; 95% CI, 28.7–79.2 versus 17 6
2.8; 95% CI, 11.4–22.6 months; P , 0.01); all patients
with negative nodes had a complete resection (R0). Sur-
vival was significantly increased in patients undergoing
a complete resection compared with those with R1 and
R2 (macroscopic residual tumor) (Fig. 2). No survival
advantage was noted in patients who had previous
neoadjuvant treatment. Survival by stage in patients
with type I and II tumors is reported in Fig. 3. Post-
operative staging and survival by stage in patients
with subcardial (type III) cancer are listed in Table 4.
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Fig. 1. Cumulative survival of patients with Barrett’s (type I),
cardia (type II), and subcardial (type III) adenocarcinoma.
Log rank test, P 5 0.18

Fig. 2. Cumulative survival of patients undergoing a complete
resection (R0) compared with those with microscopic (R1) or
macroscopic (R2) residual tumor. Log rank test, P , 0.01

Six of the 51 patients (11.8%) undergoing extended
lymphadenectomy had metastatic upper mediastinal
nodes (Table 5). Five of these individuals had a Siewert
type I tumor.

Additional serial sections and immunohistochemis-
try were performed in 46 patients. In 6 of 18 pa-
tients (33.3%) with negative nodes at conventional
hematoxylin-eosin examination, immunohistochemistry
demonstrated micrometastases in 18 lymph nodes, in-
cluding lesser curvature, paracardial, peripancreatic,
and lower mediastinal nodes. In contrast to the indi-

Table 4. Staging and survival of patients with subcardial (type
III) adenocarcinoma

Mean survival
Stage Patients (months) SE 95% CI

IA 1 Alive at 27 months — —
IB 1 Alive at 6 months — —
II 2 35 9.9 15.6–54.4
IIIA 6 29.8 5.2 19.6–40.0
IIIB 3 23 6.0 11.2–34.8
IV 5 5.7 0.7 4.4–7.0

CI, Confidence intervals

Fig. 3. Cumulative survival of patients with adenocarcinoma
of the distal esophagus and cardia (type I and II tumors)
according to tumor stage

viduals confirmed N0 at cytokeratyn analysis, all of
whom were alive and disease-free, half of the patients
with nodal micrometastases had recurrent disease
within a year. Moreover, in 18 of 28 patients (64.3%)
with metastatic nodes at conventional staining, serial
sections and immunohistochemistry showed additional
positive nodes.

Discussion

With the rising incidence of Barrett’s esophagus in
Western countries, the ratio between adenocarcinoma
of the lower esophagus and squamous-cell carcinoma
has changed markedly over the past decade [6,7]. It has
to be emphasized that most tumors of the cardia arise
from short segments of Barrett’s esophagus and should
therefore, according to some investigators, be consid-
ered esophageal tumors [2,8]. Patients with Barrett’s
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survival was higher in patients with negative nodes
compared with findings in those with metastatic
nodes. Furthermore, it should be noted that all patients
with negative nodes had had a complete resection
(R0).

Although surgical resection remains the standard
treatment of cancer of the esophagus and cardia, the
role and the optimal extent of lymphadenectomy are
still controversial issues. Since an R0 resection repre-
sents a critical prognostic factor, it appears that
lymphadenectomy of regional nodes must be radical.
However, the type of lymphadenectomy is far from be-
ing unanimously defined. An anatomical classification
of the extent of lymphadenectomy for cancer of the
thoracic esophagus has recently been reported [17]. The
abdominal compartment (field 1) encompasses all nodal
stations limited inferiorly by the pancreas, superiorly by
the esophageal hiatus, and laterally by the splenic hilum
and the hepatoduodenal ligament. Removal of addi-
tional lymph nodes (stations 13 and 16) and the tech-
nique of pancreas-preserving lymphadenectomy of the
splenic vessels may be required in type III tumors
[18,19]. The mediastinal compartment (field 2) includes
three different levels of lymphadenectomy: “standard”,
i.e., removal of paraesophageal, subcarinal, and right
parabronchial nodes; “extended” (2-field one), i.e., re-
moval of right paratracheal, brachiocephalic, and right
recurrential nodes; “total” (2-field two), i.e., removal
also of the left recurrential nodes. The cervical compart-
ment (field 3) includes the lymphatic tissue in the neck
with sparing of the sternocleidomastoid muscle and the
jugular vein. In our series, 6 of 51 patients (11.8%)
undergoing extended lymphadenectomy had upper me-
diastinal metastatic nodes. This more extensive nodal
dissection did not increase the postoperative morbidity

Table 5. Complication rates, pattern of recurrent disease, and median cumulative
survival according to the extent of mediastinal lymphadenectomy in patients under-
going trans-thoracic esophagectomy

Extended (n 5 51) Standard (n 5 70)
(%) (%)

Mortality 1 (1.9) 2 (2.9)
Morbidity 5 (9.8) 15 (21.4)

Leak 2 (3.9) 8 (11.4)
Pulmonary 3 (5.9) 4 (5.7)
Gastric tube necrosis — 1 (1.9)
Gastrobronchial fistula — 1 (1.4)
Chylothorax — 1 (1.4)

Recurrence
Mediastinal 2 (3.9) 10 (14.2)
Systemic 16 (31.3) 18 (25.6)

Median cumulative survival, 32 6 4.8 (22.6–41.4) 24 6 8.9 (6.6–41.4)*
months (95% confidence
interval)

* P by log rank test 5 0.26

metaplasia have an increased risk of 30–125 times that
in the normal population of developing esophageal
adenocarcinoma [9]. It has been shown that patients
under an endoscopic surveillance program for Barrett’s
esophagus have the malignancy detected at an earlier
stage and have a better prognosis than patients with
newly recognized Barrett’s adenocarcinoma [10]. In our
series, four of six endoscopically surveyed patients were
operated on at an early stage. The prevalence of
gastroesophageal reflux disease and the body mass in-
dex were significantly higher in patients with adeno-
carcinoma than in the group with squamous-cell carci-
noma. The prevalence of reflux disease was also signifi-
cantly higher in the individuals with Barrett’s carcinoma
than in the other groups.

It has been reported that computed tomography and
transabdominal ultrasonography correctly stage only
64% of patients with cancer of the lower esophagus
[11]. Preoperative laparoscopy may add significant
findings and lead to changes, in the therapeutic ap-
proach in 10%–20% of patients [11,12]. In our study,
laparoscopy led to a change in the therapeutic strategy
in 11% of the patients.

Cancer of the lower esophagus and cardia, when
treated at an early stage, should be regarded today as
a potentially curable disease [13–15]. Analyzing the re-
sults of surgery according to the histological type,
Streitz et al. [16] showed that the 5-year survival rate
after resection was 23.7% for patients with Barrett’s
adenocarcinoma, 22.4% for patients with cardia
adenocarcinoma, and 17.3% for those with squamous-
cell carcinoma; no statistically significant difference be-
tween these groups was found. In our series, there was
no significant difference in terms of long-term survival
for patients with type I, II, or III tumors. Cumulative
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rate, as reflected by the low incidence of recurrent nerve
palsy (1.4%) and respiratory complications (4.8%).

Previous studies in patients with breast [20], colon
[21], and gastric cancer [22] have shown the benefits of
routine detection of occult micrometastases in regional
lymph nodes. Based on the results of such studies, which
demonstrate the frequent occurrence of microme-
tastases, some authors have advocated a wide prophy-
lactic lymph node dissection [23]. In our experience,
serial sections and immunohistochemistry allowed us to
stage as N1 one-third of patients previously staged as
N0 at standard histological examination, and allowed us
to discover new positive nodes in two-thirds of patients
staged as N1 at conventional staining. At present,
no inference can be made regarding the potential
benefits of an extended lymphadenectomy in patients
with occult nodal metastases. Conversely, the upstag-
ing of the disease obtained by detection of nodal
micrometastases may be useful in selecting patients for
adjuvant therapy.

In conclusion, early diagnosis remains the prerequi-
site for curative treatment of adenocarcinoma of the
esophagus and cardia. Endoscopic surveillance appears
to be warranted in patients with Barrett’s metaplasia.
The role of neoadjuvant therapy is still uncertain. When
a curative resection is attempted, extended lympha-
denectomy allows precise tumor staging and may de-
crease the incidence of local recurrences. However, the
potential benefits of an extended lymphadenectomy
should be tested in prospective randomized clinical
studies.
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