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Outcome of surgical treatment of adenocarcinoma in
Barrett's oesophagus
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Abstract
A retrospective study was performed of an 11
year period (1978-88) to analyse the survival of
112 patients (85 men and 27 women, mean age
63 years) with adenocarcinoma in a columnar
lined (Barrett's) oesophagus in respect of
surgical treatment, tumour staging, and histo-
logical grading. Presenting symptoms were
dysphagia (60%) and pain (25%). Only six
patients were previously known to have a
columnar lined oesophagus. Eighty five
patients (76%) underwent partial resection of
the oesophagus and cardia. Postoperative
mortality was 6%. After resection (n=85), the 5
year survival was 24%. Survival was signific-
antly better for patients without regional lymph
node metastases (stage 0, I, IIA (n=61): 5 year
survival 30%) and even better ifthe tumour was
restricted to the submucosa (stage 0, I (n= 12):
5 year survival 63%). Survival was not influ-
enced by the histological grade of the tumour.
Staging based on infiltration of the oesopha-
geal wail and lymph node spread is valuable in
determining the prognosis for patients with
adenocarcinoma in Barrett's oesophagus.
(Gut 1992; 33: 1454-1458)
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Barrett's oesophagus'2 represents a metaplastic
transformation of the normal squamous cell
epithelium of the lower tubular oesophagus into
columnar epithelium.3 The premalignant
character of Barrett's oesophagus is shown by a

progession from benign columnar epithelium
into dysplasia and adenocarcinoma.45 Although
endoscopic surveillance and biopsy are per-

formed to achieve an early diagnosis ofmalignant
degeneration, many patients with Barrett's oeso-

phagus present primarily with symptoms of an

oesophageal carcinoma.
The survival of patients with an adenocar-

cinoma in Barrett's oesophagus is low, even after
oesophagectomy.67 The influence of infiltration
of the oesophageal wall, lymph node metastases,
and the histological grade of the tumour on the
prognosis is not fully understood. This retro-
spective study aimed to analyse the survival of
patients with an adenocarcinoma in columnar
lined oesophagus in relation to surgical treat-
ment, staging, and the differentiation grade of
the tumour.

Patients and methods
During the period 1978-88, 112 consecutive
patients with an adenocarcinoma in a columnar
lined lower oesophagus were referred to the
Rotterdam Oesophageal Tumour Study Group
for evaluation and treatment. The patient popu-

lation consisted of 85 men (76%) and 27 women
(24%), with a mean age of 63 years (range 30-96
years).

Barrett's columnar lined oesophagus is
defined as the condition in which columnar type
epithelium is found at least 3 cm above the distal
end of the oesophagus as endoscopically defined.
The demarkation between stomach and oeso-
phagus is endoscopically determined by the
change in diameter of the lumen, colour of the
mucosa, and vascular pattern. The upper level
was diagnosed by the columnar-squamous
epithelial border, which was always easily identi-
fied. For the purpose of this investigation, we
studied those patients with a biopsy proven
adenocarcinoma of the distal tubular oesopha-
gus, in whom columnar epithelium of the
oesophagus above the carcinoma was visible
macroscopically at endoscopy, meeting the
above definition of Barrett's oesophagus.
Patients with a carcinoma of the cardia were
excluded.
A careful medical history, covering the total

lifespan, in respect of symptoms of reflux and
antireflux treatment was obtained. Before opera-
tion all patients underwent general physical
examination and electrocardiographic and lung
function studies to determine their general fit-
ness for operation. Chest x ray, barium swallow
studies, endoscopy with biopsy, ultrasound
examination of the liver and upper abdominal
areas, and in cases of high or mid-oesophageal
tumours, bronchoscopy, were performed. Since
1980, computer tomography of the thorax and
upper abdomen and ultrasound examination of
the neck have been carried out in order to
identify abnormal lymph nodes, which are then
subjected to cytological examination.8 All
patients considered inoperable on the grounds of
general health or with distant metastases or
extension of the tumour into the bronchus were
not considered for resection.

During the period 1978-85 all patients who
were considered for resection (n= 72) received
preoperative radiation therapy (40 Grays over
four weeks). In two randomised prospective
studies, however, no advantage of preoperative
radiation therapy could be shown.9 10 Therefore,
from 1986-8 preoperative radiation therapy was
no longer given (n=27). Hospital mortality was
defined as the mortality during the postoperative
stay in hospital.

Based on pathological analysis of the resection
specimens, postoperative staging was performed
according to the pTNM classification of the
UICC (International Union Against Cancer)
1987"1 (Table I). At least half of the tumour was
examined histologically. Areas in which deep
invasive growth was suspected were selected.
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TABLE I P-TNM classification ofoesophageal carcinoma
according to the International Union Against Cancer (UICC)
1987 in the study group

Distant
Stage Regional metastases metastases No

Stage 0: Tis NO MO 2
Stage I: TI NO MO 10
Stage IIA: T2 NO MO 19

T3 NO MO 30
Stage IIB: TI NI MO 1

T2 NI MO 4
Stage III: T3 NI MO 13

T4 anyN MO 2
Stage IV: anyT anyN Mi 4

Tis (carcinoma in situ), T1 (tumour invades lamina propria or
submucosa), T2 (tumour invades muscularis propria), T3
(tumour invades adventitia), T4 (tumour invades adjacent
structures), NO (no regional lymph node metastases), N 1 (regional
lymph node metastases), MO (no distant metastases), M1 (distant
metastases).

Areas immediately above the tumour were also
investigated for the presence of metaplastic
epithelium. Biopsy and resection specimens
were reviewed for the differentiation grade of the
tumour.
The follow up period ranged from 1 month to

9 years with a mean of 21 months. Survival was
assessed by computerised life table analysis
according to Kaplan-Meier.'2 For all patients,
survival after diagnosis was calculated. For com-
parison of the survival of subgroups of patients,
the Log rank test was used. Other methods used
are indicated in the text. p<0 05 (two sided) was
considered the limit of statistical significance.

Results

SYMPTOMS AND SOCIAL HABITS
The most important presenting symptoms were
dysphagia (60%) and pain (25%). The patients'
characteristics with respect to symptoms of
gastro-oesophageal reflux and treatment are
listed in Table II. Twelve patients (11%) had
undergone an antireflux operation in the past,
with an interval between antireflux surgery and
diagnosis of an oesophageal carcinoma ranging
from 2 months to 33 years (median 4.75 years,
mean 10 years). In three patients, a Nissen
fundoplication had been performed, in three a
Billroth II partial gastric resection, in one a high
selective vagotomy, and in five patients the
procedure performed for hiatal hernia was not
precisely documented. Daily alcohol consump-
tion was reported by 67% of the patients, with
more than 4 units a day taken by 4%. Fifty one
per cent of the patients were cigarette smokers.

TABLE II Symptoms ofgastro-oesophageal reflux and
treatment in patients with adenocarcinoma in columnar lined
oesophagus

Antireflux Antireflux
Patients medication surgery

Symptoms no (%) (no) (no)

No symptoms 39 (35)
Heartburn/regurgitation 62 (55) 33 12
<1 year 10(9) 4 2

1-5 years 9 (8) 5 1
>5 year 32 (28) 19 6
unknown duration 11(10) 5 3

Not documented 11 (10)

ENDOSCOPIC FINDINGS
Of all 112 patients with an adenocarcinoma, only
6 (5%) had a previous biopsy proved history of
columnar lined oesophagus. The area of adeno-
carcinoma was circular in 41 patients (36%), and
comprised more than half the circumference of
the oesophagus in 19 (17%). On average, the
tumour covered a length of 5 cm of the distal
tubular oesophagus (range 1-12 cm). In the
group of patients with a resectable tumour (n=
85) the mean (SD) length of the tumour was 4 (2)
cm, and in the group with an unresectable tumour
(n=27) it was 6 (2) cm (Mann-Whitney U test:
p=0003). The columnar lined segment com-
prised 3-19 cm (mean 6 cm) of the oesophagus
above the tumour. Endoscopy showed a hiatal
hernia in 72% of the patients.

TREATMENT
After preoperative screening, 99 patients (88%)
with an adenocarcinoma in columnar lined oeso-
phagus were considered for surgical treatment.
In 14 patients, a tumour that was not resectable
or metastases were found at laparotomy. Eighty
five patients (76%) underwent a subtotal resec-
tion of the oesophagus and cardia. Reconstruc-
tion was made by gastric tube (n= 79) or colonic
interposition (n=6), with an intrathoracic
anastomosis at the level of the azygos vein or a
cervical anastomosis.

Postoperative complications occurred in 29
patients (morbidity rate 34%), ofwhich the most
important were postoperative bleeding (n=6),
recurrent laryngeal nerve paresis (n=6), and
anastomotic leakage (n= 8). Cardiovascular com-
plications in three, respiratory complications in
two, and postoperative bleeding in one patient
lead to death in six patients during the postopera-
tive period in hospital (hospital mortality 6%).
None of the 14 patients whose tumour was found
to be unresectable at laparotomy died in hospital
after operation. Over the first period of study
(1978-83), hospital mortality was 9%, while over
the second period (1984-8) it had fallen to 4%
(Fisher's exact test: p=0.4).

Sixty six of the 85 (78%) resected patients had
received radiation therapy (40 Grays over four
weeks) before operation as a routine preoperative
treatment until 1986. The 27 inoperable or
unresectable patients were given palliative non-
surgical treatment.

PATHOLOGICAL FINDINGS AND STAGING
Slides were reviewed to determine the differen-
tiation grade of the tumour. In two cases the
tumour was classified as well differentiated, in 52
as moderately differentiated, and in 58 cases as
poorly differentiated.

In 95% of the cases, the margins of the
resected specimens were free of tumour tissue on
histological examination, but in four cases (5%)
microscopical remnants were found.

Patients were classified according to the
pTNM classification as shown in Table I.

SURVIVAL
At the end of the study, 26 patients were alive,
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Treatment:
Resection (n = 85)

------- No resection (n = 27)
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Figure 1: Survival (all causes) ofpatients treated by oesophagectomy (n=85) versus inoperable
or unresectable patients (n=27).

TNM classification:
_- Stage O,l,IIA (n = 61)
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6-107 months (mean 36 months) after resection
of the tumour. Sixty two patients died from
metastatic disease (72% of all deaths), 18 from
causes unrelated to carcinoma, and in six cases
the cause of death was unknown.

Life table analysis showed 1, 2, and 5 year
survival rates of57%, 31%, and 17% respectively
for the whole group. The 1, 2, and 5 year survival
rates of the 85 patients who underwent oeso-
phagectomy were 67%, 38%, and 24% respect-
ively, and for the 27 inoperable or unresectable
patients the figures were 26%, 11%, and 0%
respectively (p<0001) (Fig 1).
Within the group of resected patients (n= 85),

there were no significant differences in survival
between patients treated by preoperative radia-
tion (n=66) and those treated by resection alone
(n= 19). Patients classified as stage 0, I, or IIA
(no regional lymph node metastases) had a
significantly better survival (p=0.03) with 1, 2,
and 5 year survival rates of 76%, 47%, and 30%
respectively, compared with patients classified as
stage IIB and III (regional lymph node meta-
stases present), with 1, 2, and 5 year survival
rates of 44%, 10%, and < 10% respectively (Fig
2). Patients with a Tis or T1 tumour without
regional lymph node involvement (n= 12) had
significantly better survival than patients with a
T2 or T3 tumour without regional lymph node
involvement (n=49), p<0 05 (Fig 3). Patients
with well (GI) or moderately (GII) differentiated
tumours classified as stage 0, I, IIA and IIB, III
respectively did not show a significant better
survival than patients with poorly differentiated
(GIII) tumours (Fig 4).

20 - Discussion
.......................... In 1950, Barrett described the condition of

columnar epithelium lining a mediastinal
o- . . . 0 . . . . . . . . stomach, secondary to a congenital short oeso-

0 5 10 15 20 25 30 35 40 45 50 55 60 phagus.' Allison and Johnstone suggested that
Time (months) columnar epithelium occurred in the lower oeso-

re 2: Survival ofresected patients without regional lymph node metastases (n=61) versus phagus, secondary to gastro-oesophageal reflux.3
nts with regional lymph node metastases (n=20). Since Barrett's description ofthe condition in the

early 1950s,2 many investigators have noted an
association between columnar lined oesophagus
and primary oesophageal carcinoma.`
The reported mean age of patients with an

adenocarcinoma associated with Barrett's oeso-
00 Tis, T1; (n = 12) phagus is about 57 years and the male to female

l T2, T3; (n = 49) ratio is 55: 1.'3 In our series, the mean age was
higher (63 years), and the male to female ratio

80 l was lower (3 1:1) than reported, but still indi:
cated a male predominance.

In our patient group, a major presenting
60 - symptom was dysphagia, which is in agreement

with the presenting symptoms in the published
-, -reports.7

40 - - Controversy exists over the influence of
medical or surgical treatment of gastro-

p <0.05 oesophageal reflux on Barrett's oesophagus.
20 - -------------- - Medical treatment (antacids, H2 receptor block-

ing agents, prokinetic drugs) has no influence on
the extent of Barrett's mucosa,'3 but surgical

0 l I I I I I I I I correction of gastro-oesophageal reflux possibly0 5 10 15 20 25 30 35 40 45 50 55 60 leads to partial regression of Barrett's epithe-
Time (months) lium.'4'5 Fourteen patients in our series, how-

re 3: Survival ofresected patients classified as stage 0 or I (n= 12) versus patients classified ever, had undergone antireflux surgery in the
rge IIA (n=49). past. This suggests that an antireflux operation
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Figure 4: Survival ofresected patients with well or moderately differentiated tumours (GI, II) versus patients with poorly
differentiated tumours (GIII) staged respectively as stage 0, I, IIA and stage IIB, III.

will not inevitably lead to regression or resolu-
tion of Barrett's epithelium, and may not reduce
the risk of malignant degeneration.
The treatment of choice most often reported

for adenocarcinoma of the oesophagus is sur-
gery.7 1617 The reported postoperative mortality
after oesophagectomy for carcinoma varies
between 10 and 16%.7 181 9 Most of these studies,
however, comprised patient populations treated
by varying surgical techniques, in the period
before our study. While most patients with an
adenocarcinoma associated with Barrett's oeso-
phagus are resectable, the long term survival is
low.7 In our series the 5 year overall survival was
17%, and after resection and reconstruction it
was 24%, which agrees with the reported 5 year
survival (14-5-22%).7 17

Seventy two per cent of the resected patients
did not have lymph node involvement, and more
than one third (36%) had neither node involve-
ment nor full thickness penetration of the
oesophageal wall, which has been reported as
favourable.78
A clear correlation between the pathological

staging of oesophageal tumours and prognosis
has been reported - infiltration through the
muscular wall and regional lymph node meta-
stases, in particular, have a negative influence on
survival rates.'8202' Within the group of resected
patients in our series, those without regional
lymph node metastases showed significantly
better survival than patients with regional lymph
node metastases. Survival was significantly better
in patients whose tumour was restricted to the
submucosa and had not invaded the muscle
layer.
The influence of the histological differentia-

tion grade of adenocarcinomas in Barrett's
oesophagus has not been reported before. For
squamous cell carcinomas of the oesophagus,
histological differentiation grade has no
significant effect on survival.20 However, in one

large series, including all types of oesophageal
carcinomas, patients' late outcome was
influenced significantly by tumour staging and
histological grading.2' In our series the histo-
logical differentiation grade of the tumour had
no significant influence on survival.

Conclusion
In most patients Barrett's oesophagus was not
recognised before the diagnosis of an associated
adenocarcinoma. If an adenocarcinoma in
Barrett's oesophagus is diagnosed, resection
offers the only chance for cure. In our series,
5 year survival after resection was 24%. A
correlation between pathological staging and
survival was shown, with significantly better
survival if the tumour was restricted to the
submucosa and there were no regional lymph
node metastases. Survival was not influenced by
the histological differentiation grade of the
tumour.

Presented at the autumn meeting of the British Society
of Gastroenterology, 26-28 September 1990, University of
Southampton.
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