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Esophageal Cancer


While still relatively uncommon in western countries, esophageal cancer is fatal in the vast majority
of cases. An estimated 12,500 new cases will be diagnosed in the year 2000, and 12,200 deaths
will result from the disease. This high percentage of deaths rivals that of pancreatic cancer and is
more than four times that of rectal cancer.


The esophagus extends from the cricopharyngeal sphincter to the gastroesophageal (GE) junction
and is commonly divided into the cervical, upper to mid-thoracic, and thoracic portions. This can be
important, as histology and optimal treatment approaches may vary considerably based on the site
of the cancer. It may not be possible to determine the site of origin if the cancer involves the GE
junction itself.


Epidemiology


Gender Esophageal cancer is 2.7 times more common and slightly more lethal in men than in
women.


Age The incidence of squamous cell cancer of the esophagus increases with age and peaks in the
seventh decade of life. However, adenocarcinoma of the esophagus is now more common in the
United States than the squamous cell type, with the greatest frequency in white males 40-50 years
old.


Race The incidence of squamous cell esophageal cancer is three times higher in blacks than in
whites, while adenocarcinomas are increasingly more common in whites.


Geography Evidence for an association between environment and diet and esophageal cancer
comes from the profound differences in incidence observed in different parts of the world.
Esophageal cancer occurs at a rate 20-30 times higher in China than in the United States. An
esophageal “cancer belt” extends from northeast China to the Middle East.


Survival While the overall outlook for patients diagnosed with esophageal cancer has improved in
the last 30 years, most patients still present with advanced disease and their survival remains poor.
Between 1983 and 1990, only 25% of patients with esophageal cancer presented with localized
disease.


Disease site The rate of cancer of the distal esophagus is about equal to that of the more proximal
two-thirds. In general, squamous cell carcinoma is found in the body of the esophagus, whereas
adenocarcinoma predominates in lesions closer to the GE junction.


Etiology and risk factors


Cigarettes and alcohol Most cases of squamous cell carcinoma of the esophagus can be attributed
to cigarette smoking or excessive alcohol intake. Furthermore, these two habits can act
synergistically and produce very high relative risks in heavy tobacco and alcohol users.


Patients with squamous cell carcinoma of the esophagus have an increased incidence of second
primary tumors of the head and neck and/or lung. These second primaries may be detected prior
to, after, or at the time of diagnosis of the esophageal carcinoma. The association of these tumors
may reflect a cancer “field” defect associated with smoking and alcohol use.




J. Arredondo
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A population-based, case-control study from Sweden showed a strong,
probably causal relationship between gastroesophageal reflux and
esophageal adenocarcinoma (Lagergron J, Bergstrom R, Lindren A, et al: N
Engl J Med 340:825-831, 1999).


Diet High-fat, low-protein, and low-calorie diets have also been shown to increase the risk of
esophageal cancer. A common etiology may be exposure to nitrosamines, which has been
proposed as a factor in the development of both squamous cell carcinoma and adenocarcinoma of
the esophagus.


Barrett’s esophagus and other factors Barrett’s esophagus (adenomatous metaplasia of the distal
esophagus), tylosis, Plummer-Vinson syndrome, and achalasia have also been associated with a
higher-than-normal risk of developing esophageal cancer.


Signs and symptoms


Few esophageal cancers are diagnosed at an early stage, suggesting that symptoms do not alert
the patient until the disease is advanced. This, along with the high incidence rate, is the justification
for the screening procedures considered routine in parts of the world, such as China.


Dysphagia The most common presenting complaint is dysphagia, which generally is not noted until
the esophageal lumen is narrowed to one-half to one-third of normal, due to its elasticity.


Weight loss is common and often significant (> 10% of total body weight).


Cough that is induced by swallowing is suggestive of local extension into the trachea with resultant
tracheo-esophageal fistula.


Pain Patients who describe pain radiating to the back may well have extraesophageal spread.
Supraclavicular or cervical nodal metastases may be appreciated on examination.


Hoarseness may be a sign of recurrent laryngeal nerve involvement due to extraesophageal
spread.


Metastatic disease may present as malignant pleural effusion or ascites. Bone metastasis can be
identified by pain involving the affected site or by associated hypercalcemia.


Screening and diagnosis


Routine screening for esophageal cancer is not generally practiced in western countries because
the disease is relatively uncommon. Mass screening is appropriate in high-risk areas, such as
China and Japan.


High-risk patients Individuals at increased risk for esophageal cancer, in whom close screening
endoscopy or barium swallow is justified, include patients with Barrett’s esophagus and patients
diagnosed with squamous cell carcinoma at another site in the upper aerodigestive tract. Screening
examinations also should be considered in immigrants from high-risk regions.


Endoscopic ultrasound (EUS) is a relatively new staging technique that complements information
gained by CT. Specifically, depth of tumor invasion can be assessed more accurately by EUS than








by CT. EUS also can detect local tumor recurrence at an early stage.


Endoscopy and barium x-rays The diagnosis of esophageal cancer in a patient presenting with any
constellation of the symptoms described above revolves around the use of upper endoscopy or
double-contrast barium x-rays. The advantage of endoscopy is that it allows for direct visualization
of abnormalities and directed biopsies. Barium x-rays do not facilitate biopsies but are less invasive
and also can identify small abnormalities.


Bronchoscopy should be performed to detect tracheal invasion in all cases of esophageal cancer
except adenocarcinoma of the distal third of the esophagus.


CT scan Once a diagnosis has been established and careful physical examination and routine
blood tests have been performed, a CT scan of the chest, abdomen, and pelvis should be obtained
to help assess tumor extent, nodal involvement, and metastatic disease.


PET Numerous studies report the accuracy of PET scanning in determining the presence of
metastatic disease, with sensitivity approaching 90% and specificity over 90%. As PET becomes
more widely available, its use will probably become an important part of the preoperative evaluation
of these patients.


Bone scan A bone scan should be obtained if the patient has bone pain or an elevated alkaline
phosphatase level.


Pathology


Adenocarcinoma The incidence of esophageal adenocarcinoma involving the GE junction has risen
4%-10% per year since 1976 in the United States and Europe. As a result, adenocarcinoma is now
the predominant histologic subtype of esophageal cancer. The distal one-third of the esophagus is
the site of origin of most adenocarcinomas.


Squamous cell carcinomas, previously the most common histologic subtype in the United States,
occur most often in the proximal two-thirds of the esophagus. Squamous cell carcinoma is still the
most prevalent histologic subtype worldwide.


Other tumor types Other, less frequently seen histologic subtypes include mucoepidermoid
carcinoma, small-cell carcinoma, sarcoma, adenoid cystic carcinoma, and primary lymphoma of the
esophagus. Occasionally, metastatic disease from another site may present as a mass in the
esophagus.


Metastatic spread The most common sites of metastatic disease are the regional lymph nodes,
lungs, liver, bone, adrenal glands, and diaphragm. Adenocarcinoma can also metastasize to the
brain.


Staging and prognosis


Based on data demonstrating that the depth of penetration has important prognostic significance,
the American Joint Committee on Cancer (AJCC) TNM staging system for esophageal cancer was
changed from a clinical one (1983) to a pathologic one in 1997. Both the clinical and pathologic
staging systems are shown in Table 1, as the curative approach may or may not be primarily an
operative one.
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The initial endoscopic biopsy specimens of 112 patients treated with
fluorouracil (5-FU), cisplatin (Platinol), and concurrent radiation followed by
esophagogastrectomy were subjected to immunohisto-chemical analysis.
Markers studied included p53, HER-2/neu, and P-glycoprotein. The analysis
suggested improved overall survival in patients whose tumors were HER-
2/neu-positive (26.8 vs 14.5 months) and P-glycoprotein-negative (20.9 vs >
60 months) (Harpole DH, Moore M-B, Aloia TA, et al: Proc Am Soc Clin
Oncol 18:387a [abstract], 1999).


Pathologic information obtained from an esophagectomy specimen is of significant prognostic
importance. Immunohisto-chemical analysis of the initial biopsy specimen may also have
prognostic relevance (see box). Clinical staging has also been shown to be of prognostic
importance, particularly in patients managed with primary radiotherapy or chemoradiation.


EUS, mediastinoscopy, and laparoscopy are being used to clinically stage patients prior to
treatment. CT is accurate in determining liver and abdominal node metastasis in 98% and 78% of
cases, respectively. EUS correlates with final pathologic T- and N-stages in 85% and 75% of cases,
respectively.


Histology and grade Neither histology nor grade has been shown to be of prognostic importance in
esophageal carcinoma.


Other prognostic factors Patient age, performance status, and degree of weight loss are of
prognostic importance. The prognostic implications of tumor-suppressor genes and oncogenes are
an area of active investigation.


Treatment


Treatment options for the various disease stages are given in Table 2, along with 5-year survival
rates.


Treatment of localized disease


Only 40%-60% of patients with esophageal cancer present with clinically localized disease. This
group of patients have been treated predominantly with surgical resection as primary therapy. Even
in these patients, however, resection often is not curative. The overall 5-year survival rate after
surgery is between 5% and 20%, except in the rare patients with pathologic stage I disease, in
whom 5-year survival can exceed 50%.


Chemoradiation as primary management of localized or locoregionally confined esophageal cancer
has been shown to be superior to radiation alone. No randomized trial of chemoradiation vs
esophagectomy as primary therapy has ever been completed; thus, both have been used as initial
management of localized esophageal cancer.


Surgery


Preoperative evaluation helps determine the patient’s risk of developing postoperative
complications and mortality. In a study of 800 patients, a risk score was developed based on
general status; pulmonary, hepatic, renal, and cardiac function; and tumor staging. Using those risk
scores, the investigators were able to reduce 90-day mortality from 16% to 6% in the last 250
patients.
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Patient selection The indications for esophagectomy in esophageal cancer are very controversial.
The use of EUS has improved the staging of esophageal lesions, with better determination of the
depth of tumor invasion.


Clearly, patients with distant metastases, evidence of nodal metastases in more than one nodal
basin, or tumor extension outside of the esophagus (airway, mediastinum, vocal cord paralysis) are
candidates for palliative surgery only, or are probably better treated with combined chemotherapy
and radiation. Patients with disease limited to the esophagus and no evidence of nodal metastases
(stages I and IIa) may be treated with esophagectomy, although these patients can also be
considered for chemoradiation. Patients with disease limited to the esophagus and N1 disease
(stage IIb) do not do well with esophagectomy alone.


Esophagectomy following chemoradiation Considerable controversy exists regarding the need for
esophagectomy following chemoradiation. To date, no study has compared patients treated with
chemoradiation alone vs those treated with chemoradiation followed by surgery. The incidence of
residual disease in patients who have a complete response to chemoradiation is 40%-50%; half of
these patients are long-term survivors, supporting the use of esophagectomy. CT and EUS findings
correlate poorly with pathologic stage and response following chemoradiation (see
“Chemoradiation” below).


Extent of resection The extent of the resection depends on the location of the primary tumor,
histology of the tumor, and nature of the procedure (palliative vs curative). For tumors of the
intrathoracic esophagus (squamous cell carcinomas) and tumors with extensive Barrett’s
esophagus (adenocarcinomas), it is necessary to perform a total esophagectomy with cervical
anastomosis in order to achieve reasonable disease-free margins. For distal lesions of the
abdominal esophagus (adenocarcinomas) and cardia, it is often possible to perform an
intrathoracic esophageal anastomosis above the azygous vein, although many surgeons would
prefer to perform a total esophagectomy.


A total of 199 patients (94% of whom had squamous cell carcinomas)
underwent radical esophagectomy with three-field (cervical, mediastinal, and
abdominal) lymphadenectomy. Tumors invaded at least to the submucosa,
and patients had no evidence of nodal metastases. Mortality was 1.6%; 45%
of patients developed vocal cord paralysis. Overall survival at 5 years was
78% for N0, 49% for N+ (1-4 nodes), and 6% for N+ (> 4 nodes) disease.
There were no long-term survivors among patients with metastases in the
three fields, metastases to > 5 nodes, or distal-third tumors with cervical
lymph node metastases (Nishimaki T, Suzuki T, Kuwabara S, et al: Am Coll
Surg 186(3):306-312, 1998).


The resected esophagus may be replaced with tubularized stomach in patients with tumors of the
intrathoracic esophagus or with a colon interposition in patients with tumors involving the proximal
stomach, since such involvement makes this organ unsuitable for esophageal reconstruction. The
esophageal replacement is usually brought up through the posterior mediastinum, although the
retrosternal route is often used in palliative procedures.


Method of resection Considerable controversy exists among surgeons regarding the method of
resection. To date, two randomized studies have compared transhiatal esophagectomy (without
thoracotomy) with the Ivor-Lewis (transthoracic) esophagectomy (with thoracotomy). These studies
failed to show differences between the two procedures with regard to operative morbidity and








mortality. The studies were too small to detect a difference in survival.


Lymphadenectomy Considerable controversy exists regarding the need for radical
lymphadenectomy in esophageal disease. Much of the controversy is due to the fact that different
diseases are being compared.


Japanese series include mostly patients with squamous cell carcinomas of the intrathoracic
esophagus, with 80% of the tumors located in the proximal and middle sections of the esophagus.
Americans report combined series, with at least 40%-50% of patients with distal esophagus
adenocarcinomas. Skinner and DeMeester favor en bloc esophagectomy with radical (mediastinal
and abdominal) lymphadenectomy, based on 5-year survival rates of 40%-50% in patients with
stage II disease, as compared with rates of 14%-22% in historical controls.


In a retrospective study, Akiyama found a 28% incidence of cervical node metastases in patients
with squamous cell carcinomas located in the middle and distal portions of the esophagus, as
opposed to 46% in those with tumors of the proximal third. Overall survival at 5 years was
significantly better in patients who underwent extended lymphadenectomy (three fields) than in
those who had conventional lymphadenectomy (two fields); this was true in patients with negative
nodes (84% and 55%, respectively) and in those with positive nodes (43% and 28%, respectively).
Extended lymphadenectomy afforded no survival advantage in patients with tumors in the distal
third of the esophagus.


A total of 199 patients (94% of whom had squamous cell carcinomas)
underwent radical esophagectomy with three-field (cervical, mediastinal, and
abdominal) lymphadenectomy. Tumors invaded at least to the submucosa,
and patients had no evidence of nodal metastases. Mortality was 1.6%; 45%
of patients developed vocal cord paralysis. Overall survival at 5 years was
78% for N0, 49% for N+ (1-4 nodes), and 6% for N+ (> 4 nodes) disease.
There were no long-term survivors among patients with metastases in the
three fields, metastases to > 5 nodes, or distal-third tumors with cervical
lymph node metastases (Nishimaki T, Suzuki T, Kuwabara S, et al: Am Coll
Surg 186(3):306-312, 1998).


In summary, radical lymphadenectomy may confer a survival advantage in patients with
esophageal cancer. Cervical lymphadenectomy should be reserved for patients with squamous cell
carcinoma of the proximal two-thirds of the esophagus.


Chemoradiation


Preoperative chemoradiation Initial trials of preoperative chemoradiation reported unacceptably
high operative mortality (~ 26%). Subsequent trials reported 4%-11% operative mortality, median
survival as long as 29 months, and 5-year survival rates as high as 34%. In general, 25%-30% of
patients have no residual tumor in the resected specimen, and this group tends to have a higher
survival rate than those who have a residual tumor discovered by the pathologist.


The superiority of preoperative chemoradiation over surgery alone in esophageal adenocarcinoma
has been demonstrated in a prospective trial. This trial included 113 patients with adenocarcinoma
of the esophagus. These patients were randomized either to preoperative chemoradiation (2
courses of 5-FU and cisplatin given concurrently with 40 Gy of radiotherapy in 15 fractions) or to
surgery alone. Median survival was statistically superior in the combined-modality arm than in the








surgery-alone arm (16 vs 11 months). Rates of 3-year survival again statistically favored the
combined-modality arm (32% vs 6%). Toxicity was not severe.


A similar study in esophageal squamous cell carcinoma showed improved disease-free survival
and a higher frequency of curative resection among patients treated with preoperative
chemoradiation, but this did not alter overall survival, which was 18.6 months for both groups. This
study used low total doses of split-course radiation.


Primary chemoradiation In light of the significant rate of complete pathologic response to
moderately aggressive chemoradiation regimens administered preoperatively, the role of this
treatment in a more intense form as primary management remains an area of active investigation.


In a nonrandomized, single-institution trial, patients with stage I or II cancers were treated with 60
Gy concurrent with 5-FU and mitomycin (Mutamycin). Median disease-specific survival duration
was 20 months, with a 5-year actuarial disease-specific survival rate of 29%. Most patients had
excellent preservation of swallowing function after treatment. Surgical resection as salvage was
successful in patients with local failure only.


Randomized trials have demonstrated a survival advantage for chemoradiation over radiotherapy
alone in the treatment of esophageal cancer. In a Radiation Therapy Oncology Group (RTOG)
randomized trial involving 129 esophageal cancer patients, radiation (50 Gy) with concurrent
cisplatin and 5-FU provided a significant survival advantage (27% vs 0% at 5 years) and improved
local control over radiation therapy alone (64 Gy). Median survival also was significantly better in
the combined-therapy arm than in the radiation arm (14.1 vs 9.3 months).


Numerous recently published phase I and II studies have demonstrated excellent response rates to
chemoradiation regimens utilizing taxanes. Future trials will continue to explore these
combinations.


Patient selection Patients with disease involving the mid- to proximal esophagus are excellent
candidates for definitive chemoradiation. This is because resection in this area can be associated
with greater morbidity than resection of more distal tumors.


Most of the trials demonstrating the efficacy of chemoradiation have had a high proportion of
patients with squamous cell cancers. Chemoradiation has thus become a standard treatment for
locoregionally confined squamous cell cancer of the esophagus. It is essential that chemotherapy
be given concurrently with radiation when this approach is chosen as primary treatment for
esophageal cancer. A typical regimen is 50-60 Gy over 5-6 weeks with cisplatin (75 mg/m²) and 5-
FU (1 g/m²/24 h for 4 days) on weeks 1, 5, 8, and 11.


The literature also supports offering patients with adenocarcinoma primary surgery, preoperative
chemoradiation, or primary chemoradiation with surgical salvage if necessary. Entering these
patients on protocols will allow us to further define standard treatment.


Radiotherapy


Radiotherapy alone is inferior to chemoradiation in the management of locoregionally confined
esophageal cancer.


Preoperative radiotherapy has been shown to be of little value in converting unresectable cancers
into resectable ones or in improving survival. However, it decreases the incidence of locoregional
recurrence.








Postoperative radiotherapy (usually to 50 or 60 Gy) can decrease locoregional failure following
curative resection but has no effect on survival.


Brachytherapy Intraluminal isotope radiotherapy (intracavitary brachytherapy) allows high doses of
radiation to be delivered to a small volume of tissue. Retrospective studies suggest that a
brachytherapy boost may result in improved rates of local control and survival over external-beam
radiotherapy alone. This technique can be associated with a high rate of morbidity if not used
carefully.


Preoperative chemotherapy


Of three small randomized trials comparing surgery alone with chemotherapy followed by surgery
for esophageal cancer, only one study showed a significant improvement in survival rate in the
chemotherapy arm among the subgroup of patients who responded. An intergroup randomized
study of preoperative chemotherapy vs surgery alone involving over 440 patients showed no
difference in median survival or 2-year survival between the two groups (see box). At present,
therefore, preoperative chemotherapy should not be recommended outside of the context of a
clinical trial.


In an intergroup study, patients were randomized either to 3 cycles of 5-FU
and cisplatin followed by esophagectomy or to esophagectomy alone.
Median survival was 14.9 months in patients given preoperative
chemotherapy vs 16.1 months in those treated with surgery alone, while the
2-year survival rates were 35% and 37%, respectively. There were no
differences in survival between patients with squamous cell carcinoma or
adenocarcinoma. Chemotherapy did not decrease the rate of locoregional or
distant failure (Kelsen DP, Ginsberg R, Pajak TK, et al: N Engl J Med
339:1979-1984, 1998).


Treatment of advanced disease


As mentioned previously, the majority of patients with esophageal cancer present with locally
advanced (extraesophageal spread) or metastatic disease. The goal of treatment in this group is
generally palliative, as reports of long-term cure are rare. Therapeutic approaches should temper
treatment-related morbidity with the overall dismal outlook.


Local treatment In patients with a good performance status, the combination of 5-FU, mitomycin,
and radiotherapy (50 Gy) results in a median survival of 7-9 months. This regimen renders most
patients free of dysphagia until death and produces few severe treatment-related complications.


Photodynamic therapy (PDT) Porfimer sodium (Photofrin) and an argon-pumped dye laser can
provide effective palliation of dysphagia in patients with esophageal cancer. A prospective,
randomized multicenter trial comparing PDT with neodymium/yttrium-aluminum-garnet (Nd:YAG)
laser therapy in 236 patients with advanced esophageal cancer found that improvement of
dysphagia was equivalent with the two treatments.


Other approaches include external-beam radiotherapy with or without intracavitary brachytherapy
boost, simple dilatation, placement of stents, and laser recannulization of the esophageal lumen.


Chemotherapy Single-agent chemotherapy is rarely used. Agents with reported activity in








esophageal carcinoma include bleomycin (Blenoxane), cisplatin, 5-FU, methotrexate, mitoguazone
(methyl-GAG), mitomycin, paclitaxel (Taxol), vindesine (Eldisine), and irinotecan (CPT-11
[Camptosar]). Paclitaxel as a single agent has been reported to produce a 34% response rate in
patients with esophageal adenocarcinoma and a 28% response rate in those with squamous cell
carcinoma.


The most commonly used combination regimen for esophageal carcinoma has been 5-FU (usually
administered at 750-1,000 mg/m²/d as a continuous IV infusion for 4-5 days) combined with
cisplatin (75-100 mg/m²). A recent study combined paclitaxel with cisplatin and 5-FU. A total of 46
patients were treated, with an overall response rate of 44%.


Patients with advanced disease should be encouraged to participate in well-designed trials
exploring novel agents and chemotherapy combinations.


Palliative resection for esophageal cancer is rarely warranted, although in some patients it does
provide relief from dysphagia.
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