
The Canadian Journal of CME / November 2001  175

Options for
Management of
Esophageal Cancer
In the absence of distant metastatic disease, treatment of
esophageal cancer should aim for a cure, while, in the pres-
ence of distant metastatic disease, the goal should be
the most expeditious and durable palliation of dysphagia.

By Gail Darling, MD, FRCSC

Esophageal cancer is the tenth leading cause of
cancer deaths. The incidence of esophageal

cancer, particularly adenocarcinomas, appears to
be increasing. A recent study from the Mayo Clinic
found adenocarcinoma in 86% of participants.1

The reason for this increase is unclear. Barrett’s
esophagus, however, is the only known risk factor
for adenocarcinoma. There is some evidence that

duodenal pancreatic reflux, rather than acid reflux,
may be the contributing factor to the development of
adenocarcinoma. Squamous cell carcinoma is linked
to chronic irritation or esophageal injury, therefore,
risk factors for squamous cancer of the esophagus
include smoking, alcohol, consumption of spicy
foods, achalasia and caustic ingestion. There are cer-
tain geographic regions where squamous esophageal
cancer is more common, including China, Japan,
India, Iran and Iraq. 

Clinical Presentation 
and Investigations
In 74% of patients, the presenting symptom is dys-
phagia, which progresses from liquids to solids
until, ultimately, the patient is unable to swallow
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his/her own saliva.2 Other symptoms include weight
loss (57.3%), odynophagia (16.6%) and dyspnea
(12.1%).

Initial investigations include a barium swallow
followed by esophagogastroscopy to visualize and
biopsy the tumor. Some would recommend
endoscopy as the first test, but a barium swallow is
helpful in looking for non-neoplastic causes of dys-
phagia. A computed tomography (CT) scan is used
to search for distant metastatic disease and evaluate
the local extent of disease. Endoscopic ultrasound
may be used to determine the depth of the invasion
through the wall of the esophagus, as well as assess
regional lymph nodes. Staging laparoscopy and tho-
racoscopy have been proposed,  particularly in the
setting of a clinical trial, but has not been universal-
ly accepted. Positron emission tomography (PET)
scanning is currently under evaluation to determine
its usefulness in the staging of esophageal cancer
and other malignancies.

Treatment Options
The treatment of esophageal cancer depends on the
clinical stage, the location of the tumor and the func-
tional status of the patient. The primary treatment
modalities are surgery and radiotherapy. More
recently, combinations of chemotherapy, radiation
and surgery have been used. Unfortunately, many
patients present with advanced disease not amenable
to curative treatment and options for palliative care,
therefore, are very important in managing this dis-
ease. 

In patients with apparently localized disease,
surgery has been the standard approach to treatment
and remains the mainstay of therapy for tumors in
the mid and distal esophagus. For tumors in the
upper third of the esophagus, the extent of resection
required is such that a laryngectomy may be
required, in addition to the esophageal resection in
order to obtain adequate margins of normal tissue
above the tumor. For these upper-third tumors,
which are almost always of squamous histology,
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radiation has been the primary treatment modality,
usually combined with chemotherapy. Similarly,
radiation may be used to treat squamous tumors of
the mid esophagus, although surgery is an accept-
able alternative. Surgery is usually the primary treat-
ment modality for tumors of the lower third of the
esophagus.

The best option for the treatment of esophageal
cancer has yet to be determined. The five-year sur-
vival for esophageal cancer overall is 5% to 8%.
Although survival rates appear to be dismal, sur-
vival is related to the stage of the disease, and
improved survival is achieved in patients with early
disease (Table 1). Unfortunately, most patients pre-
sent with locally advanced disease, but to date, the
available staging modalities have been relatively
inaccurate, with the result that many patients who
undergo resection already have advanced disease
that is incurable by surgery alone. In the Mayo
Clinic series of surgically resected patients, post-
surgical staging found 50% of patients had stage III
disease and 30% had stage II disease. Only 13%
were found to have stage 0 or 1.1 Although surgery
is reserved for localized, potentially curable disease,
the five-year survival with surgery alone, has been
approximately 25% historically. This clearly indi-
cates that the disease was not localized in all patients
at the time of resection, even though preoperative
evaluation suggested otherwise (Table 2). Radiation
alone fares no better, with five-year survival rates of
0% to 20%.3 Hopefully, with improved preoperative
staging, treatment strategies will be tailored to the
stage of disease and a survival benefit will result. 

Surgery
There are many surgical approaches, including the
Ivor Lewis (laparotomy and right thoracotomy) and
transhiatal esophagectomy (laparotomy and left
neck incision), as well as others.  All involve resec-
tion of a portion, or all, of the esophagus and recon-

struction, using a tube created from the stomach.
Colon or jejunum are used as alternative conduits
for reconstruction. Radical resection and extensive
lymph-node dissection have been proposed in order
to improve the chance of cure. Although such pro-
cedures have invariably found more involved lymph
nodes and may improve locoregional control, it is
not clear this translates into improved survival.4 It is
likely that once esophageal cancer has spread into
the lymphatics, it is a systemic disease like other
cancers. For this reason, treatment of more advanced
disease likely requires systemic therapy, rather than
more radical surgery, whereas if the tumor is local-
ized, surgery alone may be curative. It is clear, how-
ever, that a complete resection (R0 resection) is
important to survival. Patients in whom any macro-
scopic disease is left behind at the time of surgery
have survival rates similar to that of unresected
patients (31% versus 5%).5 Also, because of the
extensive submucosal lymphatics, a 10 cm margin
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Table 1

Stage-Related Survival with
Surgery

(Survival)

Median 5-year
Stage (months) (%)

O 96

I 83.5 40 to 47  

IIa 24.3 37

IIb 37.8 22 

III 8.6 10

IV 5.0 

Adapted from: Visbal AL, Allen MS, Miller DL et al: Ivor
Lewis esophagogastrectomy for esophageal cancer. Ann
Thor 2001; Surg 71: 1803. Fok M, Law SY, Wong J:
Operable esophageal carcinoma: current results from Hong
Kong. W J Surg 1994; 18: 355. Orringer MB: Transhiatal
Esophagectomy. Ann Surg 1984; 200: 282.



of normal esophagus proximal to the tumor is
required, although a 5 cm may be adequate.

The results of esophagectomy have improved
considerably, with operative mortality dropping
from 20% in 1960 to 1.4% in 2001.1 Recent studies
also have found the morbidity and mortality of
esophagectomy are improved in centers that have
higher case volumes, with results being significant-
ly worse in centers performing less than 10
esophagectomies per year.6 Despite improvements
in operative mortality, complications of esophagec-
tomy are common, occurring in approximately 30%
to 40% of patients.1,7 Pulmonary (34%) and cardio-
vascular complications (28%) and anastomotic leaks
(3.5% to 13%) are  the major causes of morbidity
and mortality.5,8,9 Improvements in post-operative
management, physiotherapy and pain control
(epidural or patient controlled analgesia [PCA])
have contributed to a decrease in pulmonary com-
plications.

Radiotherapy
When radiotherapy alone is used at doses of 40
Gy to 70 Gy in 1.7 to 2.75 Gy fractions, the five-
year survival is reported at 0% to 20%.3 The
results of radiotherapy cannot be directly com-
pared with surgery, because such a trial has never

been done. Neoadjuvant
radiation given prior to
surgery, however, has been
studied in six randomized
controlled trials (Table 3).
Doses ranged from 20 Gy to
40 Gy with a five-year sur-
vival of 9% to 45%. Three
of the trials studied squa-
mous cell cancers only.
There seemed to be no dif-
ference, however, in sur-
vival related to histology,
nor was there a difference in

survival between studies using doses of 20 Gy to
those using 40 Gy. A meta-analysis of five ran-
domized trials, including 1,147 patients, deter-
mined preoperative radiotherapy was associated
with an overall reduction in the risk of death of
11%, and an absolute survival benefit of 4% at
five years, with a hazard ratio of 0.89 (95% CI
0.78 to 1.01), but this was not statistically sig-
nificant (p = 0.062).10 This suggests there may
be a survival benefit to preoperative radiation,
but even by combining these studies, the analy-
sis lacks sufficient power to show a statistically
significant benefit. The study’s authors comment
that a study of at least 2,000 patients would be
required to have sufficient power to prove even
a modest improvement in survival of 3% to 4%.

Chemotherapy and Radiation
Chemotherapy alone has been used recently for
palliation of metastatic disease, but is not used
alone with curative intent. The addition of
chemotherapy to radiation has been shown to be
superior to radiation alone in three randomized
controlled trials (Table 4). Radiation in doses of 50
to 70 Gy, given concurrently with chemotherapy,
results in median survival  of nine to 24 months
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Table 2 

Survival with Surgery Alone

(Survival) 

Author Median 3-year 5-year

Orringer (1984) 22%

Swisher (1996) 13.1 mo 24% 20%

Fok (1995) 35%  (curative intent)

Skinner (1983) 18%   

Visbal (2001) 22 mo 25.2%



and a five-year survival of 18% to 40%. Reported
local control rates are 40% to 75%.11-13 Others
have used induction chemotherapy prior to defini-
tive chemoradiation. In a trial of 60 patients treat-
ed with induction therapy of cisplatin, 5 fluo-
rouracil (FU), bleomycin and mitomycin, fol-
lowed by the same chemotherapy and radiation to
a dose of 60 Gy, the median survival was 32
months, but treatment-related mortality was
33%.14 More studies are required to further evalu-
ate this approach.Intraluminal brachytherapy has

been added to external beam radiotherapy, either
alone or in combination with chemotherapy, with
the goal of increasing the radiation dose to the
tumor, without exceeding the tolerable dose to
adjacent normal tissues. This approach has proved
effective in controlling tumor and relieving dys-
phagia, but may be associated with an increased
risk of aerodigestive fistulae and hemorrhage.

Chemotherapy and Surgery
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Table 3

Radiation Plus Surgery versus Surgery Alone

n Dose (Gy) 5-year survival (%)

Launois (1981) 109

RT + Surg — 40 10 

Surg — — 10                             

Gignoux (1987) 229 

RT + Surg — 33 (3.3 Gy/fraction) 10 

Surg — — 9

Huang (1988) 160

RT + Surg — 40 (2 Gy/fraction) 46

Surg — — 25

Mei (1989) 206

RT + Surg — 40 35

Surg — — 30

Arnott (1992) 174

RT+ Surg — 20 (2 Gy/fraction) 9

Surg — — 17

Nygaard (1992) 89

RT + Surg — 35 (1.75 Gy/fraction) 21

Surg — — 9

Adapted from: Thomas CR: Biology of esophageal cancer and the role of combined modality therapy. Surg Clin 1997; NA 77:1139.



Two phase III studies have examined the role of
induction (neoadjuvant) chemotherapy using
cisplatin and 5 FU prior to surgery. A study of
440 patients, from Memorial Sloan Kettering
Cancer Center, did not demonstrate a benefit
(median survival 14.9 months with chemo-
surgery versus 16.1 months with surgery alone
(p = 0.53); two-year survival of 35% versus
37%).15 Meanwhile, the larger British Medial
Research Council (MRC) study of 802 patients
using  the same chemotherapy found a clear
improvement in survival in the chemo-surgery
arm, as compared to the surgery alone arm
(median survival 17.2 months versus 13.3
months with a two-year survival of 43% versus
34%) with a hazard ratio of 0.78 (95% confi-
dence limits [CL] 0.66-0.92; p = 0.003).16

Chemotherapy and Radiation
and Surgery

With the evidence that cisplatin and 5 FU, as
well as mitomycin, act as radiosensitizers, sever-
al single institution and co-operative groups
undertook phase I/II trials using these agents in
combination with radiotherapy prior to surgical
resection. Radiotherapy doses ranged from 30
Gy to 60 Gy. Most trials used a combination of
cisplatin and 5 FU. Pathologic complete
response rates were 24% to 48%. Operative mor-
tality was 4% to 27%. Median survival was 10 to
37 months, with a five-year survival of up to
34% overall. It was apparent, however, that
those patients who had a pathologic complete
response had the best survival.3 Armed with this
encouraging phase II data, several groups
embarked on phase III trials. When these same
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Table 4

Chemoradiation versus Radiation Alone

n                     Median Survival 5-year (%)

Herskovic (1992) 121

Chemo (cisplatin 5 FU) + RT (50 Gy) 12.5 mo 25% 

RT alone 50 Gy plus 14 Gy boost 8.9 mo 0%

Araujo (1991) 59 (stage II)

Chemo (mitomycin, bleo, 5FU) + RT (50 Gy) 16%            

RT alone (50 Gy) 6%  

Roussel  (1994) 221, squamous, 
unresectable

Chemo (cisplatin) + RT (20 Gy) 10.5 mo 10% 

RT 20 Gy (4 Gy/fraction) 7.8 mo 8%



regimens were tested in randomized controlled
trials, however, the results were less clear (Table
5).

The Bosset trial (1997) was a multicentered
randomized trial of 282 patients with squamous
cell carcinoma of the esophagus.17 The induction
therapy group of 143 patients received a total of
37.5 Gy, delivered in a split course of 18.5 Gy
over five days given as 3.7 Gy/fraction, separated
by two weeks. Cisplatin 80 mg/m2 was given zero
to two days before the radiotherapy. Resection was
performed two to four weeks after the last treat-
ment. The pathologic complete response rate was
26%, but the median survival was the same in both
groups — 18.6 months. This likely can be
explained by the higher operative mortality
(16.7% versus 5%) in the combined therapy
group. This had a negative impact on the overall
survival, despite the fact that the combined therapy
group had a significantly improved disease-free
survival, lower rate of cancer related deaths, longer
interval free of local disease and higher frequency
of curative resections. The use of split course radi-
ation, with a lower overall total dose and the use of
a single chemotherapeutic agent only (cisplatin)
may also have contributed to lack of significant sur-
vival benefit.

The Walsh trial (1996) randomized 113 patients

with adenocarcinoma of the esophagus to two
cycles of 5 FU (15mg/kg) given over 16 hours day
1 to day 5, plus cisplatin (75 mg/m2) given days 1
and 7, repeated in week six, and radiation  given
over two weeks to a total dose of 40 Gy in 2.67
Gy/fraction, followed by surgery eight weeks after
the start of therapy, versus surgery alone.18 There
was an unplanned interim analysis, which led to
early closure of this trial, because of significantly
improved survival in the combined therapy arm.
Median survival in the combined therapy arm was
16 months versus 11 months in the surgery alone
arm (p = 0.01). The three-year survival was 32% in
the combined therapy group and 6% in the surgery-
alone group.  

This landmark trial was the first to demonstrate a
significant benefit of neoadjuvant chemoradiation
prior to surgical resection. The survival in the
surgery-alone group, however, was much inferior to
that reported in previous surgical series, and the sur-
vival in the combined therapy arm was similar to
that previously reported in the series of surgical
resection alone. Two questions arose — why was
the survival in the surgical series so poor, and if the
survival in the surgery arm had been similar to all
other surgical series, would there have been any dif-
ference in survival between the two arms?  One
explanation is that the two groups were not compa-
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Table 5

Phase III Trials of  Neoadjuvant Chemoradiotherapy

3-year survival (%) Path CR (%)              

Surgery alone    Chemo RT/Surgery

Urba                                                16                        32                              28

Walsh                                                6                        32                              25

Bossett                                            36                        36                              26

Leprise                                            14                        19



rable in terms of stage of disease. The preoperative
staging procedures included chest X-ray, abdominal
ultrasound and endoscopy. CT scanning was per-
formed only in selected cases. The two groups,
therefore, were not well matched with respect to
stage. Also, 17% of patients in the combined thera-
py arm were removed from the trial because of pro-
tocol violations, but the nature of those violations
was not reported. Whether this would have affected

the survival of the combined therapy group cannot
be assessed. 

LePrise (1994) reported on 86 patients with squa-
mous cell cancer of whom 41 patients were ran-
domized to cisplatin (100 mg/m2 days 1 and 21), 5
FU (600 mg/m2 days 2 to 5 and 22 to 25) and radi-
ation to a dose of 20 Gy (2 Gy/fraction from days 8
to 19), followed by surgery three weeks later.19

Survival at three years was 19% in the combined
therapy arm versus 14% in the surgery alone arm.
This difference was not statistically significant,
which may be explained by concerns related to the
staging of disease and the low dose of radiation
used.

Urba reported on the University of Michigan trial
of 100 patients randomized to combined modality
treatment versus surgery alone. Chemotherapy con-
sisted of cisplatin 20 mg/m2 days one to five and 17
to 21, vinblastine 1 mg/m2 days one to four and 17
to 20 and 5 FU 300 mg/m2/day from days one to 21.
Radiation was given over three weeks to a total dose

of 45 Gy given in fractions of 1.5 Gy twice a day.
Survival at three years shows a trend to significance:
30% versus 16%, but, surprisingly, this was not sta-
tistically significant, (p = 0.15), with a median sur-
vival of 17.6 versus 16.9 months in favor of the com-
bined treatment arm. Locoregional recurrence was
also diminished in the combined treatment arm 19%
versus 39% in the surgery alone arm (p = 0.04).20

The phase II trials of induction chemoradiotherapy
prior to surgery have been generally positive. Of the
phase III trials, the Walsh trial has shown a benefit,
and the University of Michigan trial shows a trend
toward a significant  benefit. The  Bossett trial likely
would have been positive, if not for a very high oper-
ative mortality in the combined therapy arm. These
data suggest induction chemoradiotherapy prior to
surgical resection is superior to surgery alone, but the
evidence is not yet conclusive. If these trials are com-
pared, the major difference between them is in the
surgery alone arm, again raising a question about the
surgery alone-arm of the Walsh trial. This emphasizes
the importance of the randomized controlled inter-
group trial of combined chemoradiotherapy, followed
by surgery versus surgery alone. Unfortunately, this
trial was terminated early because of inadequate
accrual.  The poor accrual is largely because many
oncologists and patients believe neoadjuvant therapy
is better, and have adopted this as standard therapy. It
is, therefore, unlikely that further trials on this matter
will be completed. A meta analysis of the evidence
thus far has demonstrated a statistically significant
improvement in overall survival (p = 0.012) in the
combined therapy group, but this translated to a two-
week prolongation of survival, a difference which is
clinically not significant.21

Adjuvant 
Chemotherapy Radiation
Since many patients come to resection only to find
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Chemotherapy alone has been
used recently for palliation of

metastatic disease, but is not used
alone with curative intent.



their disease is more advanced than anticipated,
some have questioned the value of adding
chemotherapy or chemoradiation after surgical
resection. A benefit to this approach has been
demonstrated for gastric cancers.  A retrospective
analysis of 165 patients with resected esophageal
cancer, who were found to have positive locore-
gional lymph nodes (N1) at the time of resection,
compared those who had adjuvant (post-operative)
cisplatin, 5 FU, with or without epirubicin, with
those having surgery alone. The median survival for
the chemotherapy/radiotherapy (RT) surgery group
was 47.5 months versus 14.1 months for the
surgery-alone group (p = 0.001).22 This approach
needs to be validated in a prospective randomized
study, but clearly the results are encouraging.

Treatment Recommendations 
Rice and the Cleveland clinic group have proposed
a stratified treatment plan. Patients with stage 0 or
stage 1 disease, based on preoperative CT and endo-
scopic ultrasound (EUS), should be treated with
surgery alone, whereas patients with stage 2 or stage
3 disease should be treated with neoadjuvant
chemoradiation therapy, followed by surgery.
Whether such an approach will result in improved
survival remains to be seen. Post-operative therapy
may play a role if further studies validate this
approach in esophageal cancer.

Palliative Therapy
In patients with metastatic disease found at the time
of diagnosis, the goals of therapy are palliative,
since these patients have a survival of four to six
months. Dysphagia can be palliated by endoscopic
therapies, such as the following:
• Dilatation;
• Laser ablation using neodymium (Nd):yttrium

aluminum garnet (YAG);

• Photodynamic therapy; or
• Endoluminal stents. 
All of these modalities improve dysphagia scores. In
a randomized controlled trial of photodynamic ther-
apy (PDT) versus Nd:YAG laser, PDT therapy was
associated with significantly fewer adverse events,
including fewer perforations (PDT 1% versus 7%
with Nd:YAG, p < 0.05) and  improved objective
tumor response (32% PDTversus 20% with
Nd:YAG, p < 0.05).23 The major limitation of PDT

is temporary photosensitivity.
Plastic esophageal stents have been available for

many years, but were difficult to insert and were
associated with high morbidity and mortality. In
the past decade, expandable wire stents have
become widely available and popular. The advan-
tages of these stents include the ease of insertion, a
decreased rate of perforation and other significant
complications, and improvement in dysphagia over
that achieved with conventional stents. Stent inser-
tion may be associated with significant chest pain
even in the absence of perforation, and patients will
still have some restrictions with respect to their
diet.24

Summary
The options for treatment of esophageal cancer are
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Patients who truly have localized
disease (stage 0 or stage 1) could
be treated by surgery, whereas

patients with locoregional lymph
node involvement would be

treated with chemoradiation, with
or without surgery.



influenced by the stage and location of the tumor
and the overall health of the patient. In the absence
of distant metastatic disease, treatment should have
curative intent, whereas in the presence of distant
metastatic disease, the goal of treatment should be
the most expeditious and durable palliation of dys-
phagia.

For patients with localized disease in the mid or
distal esophagus, surgery remains the mainstay of
treatment, if the condition of the patient permits.
Given the supportive, but inconclusive evidence,
coupled with the overall poor survival rate, many
centers have adopted preoperative chemoradiation,
followed by surgical resection as the standard of
care. Since the studies are not conclusive, however,
surgical resection alone is still the current standard
of care. The benefit of post-operative adjuvant
chemoradiation remains to be proven. In the future,
with more effective chemotherapy or accelerated
radiation, a clear benefit to a combined approach
may be demonstrable. Alternatively, if preoperative
staging is improved, a selective approach to treat-
ment, as is used in lung cancer, may prove benefi-
cial. Patients who truly have localized disease (stage
0 or stage 1) could be treated by surgery, whereas
patients with locoregional lymph node involvement
would be treated with chemoradiation, with or with-
out surgery.

For tumors of the upper third of the esophagus, or
for those patients who are not operative candidates,
radiation is the primary treatment modality, either
alone or in combination with chemotherapy or intra-
luminal brachytherapy.  

The optimal treatment of esophageal cancer has
yet to be determined. Progress has been made in sur-
gical treatment, such that operative mortality is now
acceptable in experienced centers. There are ongo-
ing improvements in surgery, however, due to the
development of minimally  invasive approaches,
ongoing improvements in radiation using accelerat-

ed fractionation regimens and  the constant develop-
ment of new chemotherapeutic agents, new drug
combinations and novel drugs. The optimal treat-
ment not only must demonstrate an improvement in
survival that is statistically significant, but also is
clinically significant, and, most importantly,
improves the quality of life of these patients.
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