Barrett's adenocarcinoma
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Esophageal adenocarcinoma (EAC) arises from Barrett's
esophagus (BE), which is the most serious complication of gastroesophageal reflux disease (GERD)—a common form of
esophageal motility disorder.
Esophageal adenocarcinoma is a highly lethal cancer, and its
incidence has increased rapidly in the United States and Western
Europe.
Barrett's esophagus (BE) is a well-recognized premalignant
condition, and patients with BE have a 30- to 50-fold greater risk
of developing EAC.
Risk factors for EAC include age, male gender, GERD symptoms,
white race, obesity, family history, and use of lower esophageal
sphincter–relaxing medications.
Potential factors with negative association include dietary patterns,
and use of aspirin or nonsteroidal antiinflammatory drugs.
No single biomarker has yet emerged that is superior to histologic
dysplasia in predicting progression to cancer.
New developments in the endoscopic detection of early neoplastic
lesions include chromoendoscopy and magnification endoscopy,
narrow band imaging, optical coherence tomography, fluorescence
spectroscopy, and brush cytology.
Clinical staging can be accomplished by endoscopy, chest and
abdominal computed tomography, endoscopic ultrasound, and
laparoscopy.
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Treatment options include endoscopic mucosal resection, surgical
resection, and ablative therapies for early cancer.

Introduction
Barrett’s esophagus was not definitively described until 1950 by the
English surgeon Norman Barrett.
Esophageal malignancies are the sixth leading cause of cancer death in
the world and the incidence of esophageal adenocarcinoma is increasing
rapidly. Survival rates have improved during recent years in some
countries, but the 5-year survival is still only about 10% in most Western
populations. Esophageal adenocarcinoma is a highly lethal cancer. Its
incidence has increased rapidly in the United States and Western Europe
over the last three decades perhaps mainly because of lifestyle and food
habits.
Barrett's esophagus (BE) is a well-recognized premalignant condition for
the development of EAC and results from chronic gastro-esophageal
reflux. It is characterized by a metaplastic transformation of the typically
squamous epithelium native of the esophagus, to a columnar type
highlighted by the presence of goblet cells appreciated on histologic
evaluation. The condition entails a 30- to 50-fold greater risk of
developing EAC. Patients with BE have an incidence of development of
adenocarcinoma that approaches 0.5% annually. Some authors have
reported a better survival rate among patients with cancer originating
from BE compared with esophageal malignancies without this metaplasia.
This might be explained by more prevalent symptoms of gastroesophageal reflux in patients with BE, leading to earlier endoscopy and
confirmation of the diagnosis at an earlier tumor stage. Also, the
introduction of endoscopic surveillance programs among patients with
BE might improve long-term survival in this defined group of patients,
although this remains to be proven.
Multiple investigators have assessed risk factors for EAC. The most
consistently identified risk factors are increasing age, male gender,
gastro-esophageal reflux disease (GERD) symptoms, BE, white race,
www.healthoracle.org

2

obesity, family history, use of lower esophageal sphincter–relaxing
medications, and tobacco use. Potential factors with a negative
association include selected dietary patterns and nutrients, Helicobacter
pylori infection, and previous use of aspirin or nonsteroidal
antiinflammatory drugs (NSAIDs). The use of alcohol or acidsuppressive medications does not appear to be independently associated
with risk for EAC.
Studies suggest that patients with long segment BE (>3 cm) have the
highest propensity for malignant transformation compared with short
segment BE (<3 cm). At this time, we are unable to predict, by
endoscopic appearance alone, which patients with short segment BE or
long segment BE will progress to cancer.
Diet
The best established risk is low intake of fruits and vegetables. The
antioxidants in these dietary items seem to have a protective effect. Low
intake of fiber appears to increase the risk according to two large
population-based case-control studies. There has been increasing
speculation about the role of nitrosamines as well as for the possible
protective role of selenium.
Data suggest that continuous and long-standing use of medications that
can relax the lower esophageal sphincter, and thereby aggravate gastroesophageal reflux, increases the risk of developing of EAC. The
implicated drugs include nitroglycerines, aminophylline-receptor
agonists, anticholinergics, and benzodiazepines; the strongest association
is seen with anticholinergics.
Clinical Features
Early stages of cancer may cause no symptoms. Unfortunately, once
patients are symptomatic, they generally have advanced and incurable
disease. Patients with EAC, much like those with esophageal squamous
cell carcinoma, can have dysphagia, odynophagia, weight loss,
abdominal pain, or occult gastrointestinal bleeding. Weight loss is an
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independent indicator of poor prognosis if there is a loss of more than
10% of body mass. Dyspnea, cough, hoarseness, and pain (retrosternal,
back, or right upper abdominal) occur less often but may reflect the
presence of extensive, unresectable disease. Some patients may report
melena or chest pain. Cough aggravated by swallowing raises the
possibility of an esophago-pulmonary fistula, a devastating complication
associated with a high 30-day mortality rate. It is believed that the high
frequency of advanced disease at symptomatic presentation is because
the esophagus has a rich lympho-vascular supply and does not have a
serosa (enabling tumors to expand outward before luminal stenosis
results). These tumors can also be recognized during endoscopic
surveillance in patients with known BE.
The physical examination is usually unremarkable. Lymphadenopathy,
particularly in the left supraclavicular fossa (Virchow’s node),
hepatomegaly, and pleural effusion are all indicators of metastatic
disease.
Diagnosis
The diagnosis of EAC rests on histologic documentation, and this is
accomplished with flexible upper endoscopy, recognition of the tumor,
and biopsy. The features, location, and size of the tumor can be more
accurately assessed by endoscopy than by radiographic studies. Barium
swallow usually has a limited role as a diagnostic test for these tumors
and typically shows a stricture or ulceration of the esophagus. A barium
esophagram may be very helpful in the analysis of malignant stenosis
that may be too narrow to be traversed by the endoscope and to
confirm the presence of esophago-pulmonary fistulas. In patients with
advanced cancers, esophageal dilatation may be required to allow for a
standard [outer diameter (OD), 9.8 mm] endoscope to traverse the
obstructed lumen. Alternatively, an ultra thin (OD, 5.3–6 mm)
endoscope may pass through the stenosis and allow completion of
examination in 75% of cases. Biopsy specimens are required for
histologic confirmation. The diagnostic yield reaches 100% when six or
more samples are obtained using a standard endoscopic biopsy forceps.
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As an adjunct, brush cytology can be helpful in sampling tight malignant
strictures, which may not be easily accessible to conventional biopsy
techniques. :
Chromo Endoscopy and Magnification Endoscopy
This technique involves the topical application of dyes during
endoscopy in an effort to enhance the detection of mucosal pattern or
lesions on basis of staining characteristics. Although some randomized
studies have shown that methylene blue staining increases the detection
of dysplasia and early cancer in BE, others have found it to be
disappointing. High-resolution endoscopes with high-quality charge
coupled device chips (>850K pixels) and variable focal distance are now
commercially available. These endoscopes have a mechanically or
electronically movable lens at the distal tip that enables the endoscopist
to zoom in on an area of interest. Magnification endoscopy, which
enhances mucosal detailing, is generally used in combination with
chromoscopy
Narrow Band Imaging
The mucosal detail as seen with magnification endoscopy can be further
increased by using narrow band imaging (NBI), and in addition the
superficial vascular network can be assessed in detail as well. The NBI
system has a standard high-resolution mode in which the white light
image is composed of the sequential imaging through a red, green, and
blue band-pass filter. In the NBI mode, the bandwidths of these three
filters have been narrowed and the relative contribution of the blue filter
has been increased, resulting in improved mucosal contrast and detail.
This technique holds the promise of obtaining images comparable to
magnification endoscopy with chromoscopy but without the use of
dyes.
Other emerging spectroscopic techniques, including elastic scattering
spectroscopy, Raman spectroscopy, and multimodal optical
spectroscopy have shown initial promise in differentiating Barrett’s
epithelia in feasibility studies.
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Brush Cytology
With brush cytology the entire surface area of the Barrett’s mucosa may
be sampled using a brush that is advanced through the working channel
of the endoscope. This may reduce the sampling error, detect relevant
abnormalities as dysplastic cells are shed easier, and take considerable
less time than obtaining four-quadrant random biopsies. The
morphologic analysis of brush cytology specimen is difficult and in fact
inferior to standard histology for surveillance of BE. This can perhaps
be overcome by using fluorescent in situ hybridization (FISH), a
technique in which small fluorescent DNA probes are used for
detection of specific chromosomal abnormalities. These probes bind
specifically to relevant areas of different chromosomes, which enable
identification of amplification or loss of areas known to be important
for the development of cancer. Thus, FISH may allow earlier detection
of patients at risk for malignancy. In a recent study, a high sensitivity
was demonstrated to detect relevant histologic abnormalities by using
multicolor FISH on brush cytology specimens of BE patients with
HGD or early cancer. The number of genetic abnormalities increased as
dysplasia progressed and invasive disease occurred, whereas no FISH
abnormalities were shown in control patients
Staging
Clinical staging depends on the anatomic extent of the primary tumor,
which can be ascertained by examination before treatment, as opposed
to pathologic staging, which is based on surgical exploration and
examination of the resected specimen. The staging of esophageal cancer
is critical to guide further therapy for the patient. Staging helps define
whether there is any hope of curative treatment and facilitates rational
treatment choices. It also allows identification of patients with advanced
disease unlikely to benefit from extensive evaluation and aggressive
treatment. Unfortunately, none of the currently available staging
modalities has been shown to be able to stage all aspects of the tumor,
and as a consequence these patients tend to undergo multimodality
staging.
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The survival of patients with EAC is stage dependent and defined by the
T (tumor), N (node involvement), and M (metastasis) system. The
primary tumor (T) is defined by the depth of invasion into the wall of
the esophagus and adjacent structures. Regional lymph nodes (N) and
metastases (M) are characterized by their presence or absence.
Esophageal cancer is not a disease with a uniformly bleak prognosis, and
clinical stage is an accurate predictor of prognosis. Clinical staging can
be accomplished by endoscopy, chest and abdominal computed
tomography (CT), endoscopic ultrasound (EUS) with fine-needle
aspiration (FNA), and laparoscopy.
Endoscopy can accurately define the length of a tumor that can be
traversed and is a helpful to which additional studies are needed next.82
Computed tomography scan is the most commonly used staging
procedure, and the strength of this test is its ability to detect distant
metastatic disease. It has a limited role in determining the T stage of
esophageal tumors. Initial staging with CT shows distant metastases or
unresectable disease in up to 50% of patients at presentation. However,
this finding may be inaccurate in up to 40% of cases when compared
with surgical staging. Overall, CT scanning has a sensitivity of 37% to
66% in screening for distant metastases.
The role of magnetic resonance imaging (MRI) in staging of EAC
remains unclear. It has higher contrast sensitivity than CT (especially
with regard to delineating margins between the esophagus and
mediastinal fat) and is useful for detecting solid organ metastases larger
than 5 to 10 mm; however, it has not been shown to have a distinct
advantage over CT and is equally poor for T staging.
Endoscopic ultrasound is the only readily available modality that
provides high-resolution, real-time images of the gut wall layers (i.e.,
mucosa, submucosa, and muscularis), peri-esophageal structures, and
regional nodes, and is thus ideally suited for staging EAC. Linear EUS
scanners also allow safe EUS-guided FNA of lymph nodes. The
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diagnostic utility of EUS is in determining the depth of tumor invasion
and presence of locoregional adenopathy.
This technology is limited in terms of detecting distant metastasis. At 7
to 12 MHz ultrasound frequency, the esophageal wall usually can be
imaged as a five-layer structure. Tumor depth of invasion (T) has been
correlated to the level of wall-layer abnormality on EUS. A meta-analysis
has demonstrated the accuracy of EUS for T staging to be 89%. The
accuracy of EUS to ascertain tumor infiltration tends to increase with
increasing stage, and staging accuracy is generally more than 90% for T3
disease.
There are limitations to the ability of EUS to predict T stage, such as
distinguishing mucosal (T1m) from submucosal (T1sm) invasion, which
is crucial to identify tumors amenable to local ablative treatment (PDT
or EMR). However, new EUS probes that operate at higher frequency
(20 and 30 MHz) can visualize the esophageal wall as a series of seven or
nine layers. It has been demonstrated that these high-frequency
ultrasound probes, often called ‘mini-probes’, increased the accuracy of
differentiating between T1 and T2 lesions from 76% (standard EUS) to
92% accuracy.
Esophageal adenocarcinoma can sometimes present as malignant
stenosis, and initial studies have shown that the accuracy of EUS in
determination of T stage for non-traversable tumors to be slightly lower
than that of traversable cancer (77% vs. 84%). Mini-probes may have a
role in more accurate T staging than low-frequency probes in these
patients, and stenotic lesions may be traversed without dilation.
Contributors to inaccurate staging include operator inexperience,
microscopic invasion, and peri-tumoral inflammation. Endoscopic
ultrasound is less accurate for nodal staging but is still the most accurate
modality for staging locoregional lymph nodes. In a meta-analysis, the
accuracy of conventional EUS for N staging was 79%. Criteria for
malignant nodes include a diameter greater than 10 mm, uniform hypoechogenicity, round shape, and sharp borders.
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The use of EUS-FNA is now becoming more widespread, and has been
shown to improve the accuracy of EUS for N staging by providing
cytologic material to confirm malignant involvement of lymph nodes.
Most significantly, EUS-FNA has improved the ability to investigate
celiac axis lymph nodes, particularly important as the presence of
malignant celiac nodes is a sign of distant metastatic spread. Although
EUS has a limited role in the restaging of esophageal cancer after neoadjuvant therapy, measurement of tumor diameter seems to provide a
reasonably accurate assessment of therapeutic response.
Positron emission tomography (PET) is a novel nuclear study that is
being used increasingly to stage gastrointestinal malignancies. It uses
fluorine 18 (18F)-fluorodeoxyglucose (FDG) for the detection of nodal
or distant metastasis in EAC. This substrate is taken up by metabolically
active cells and then phosphorylated, after which it cannot be further
metabolized. Positron emission tomography can detect degeneration of
this material. However, inflammatory tissues are also fast glucose
metabolizers, and metastases have often to be differentiated from
inflamed tissue, leading to false-positive results.
A number of case series have found that PET is not as sensitive as EUS
or CT for locoregional disease. This technology provides no definition
of the esophageal wall and hence cannot define the T stage. However, it
appears to be superior to CT for detecting distant metastases. The
reported sensitivities and specificities for detecting distant metastases
range from 69% to 88% and 90% to 93%, respectively. New advances
in PET technology include fusion PET, which combines the CT image
with the PET image to allow better tumor localization.
Other staging procedures that have been investigated include minimally
invasive surgery or laparoscopic staging before esophagectomy. Case
series have found that performance of laparoscopic- or thoracoscopicguided biopsies of lymph nodes increases the detection of metastatic
disease and can change management in 15% to 20% of patients.
Thoracoscopy has a significant advantage in detecting thoracic lymph
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nodes, and when compared with laparoscopy appears to be superior to
EUS, PET, and CT staging.

Treatment
Treatment of Early Cancers
Early esophageal cancers, those confined to the mucosa or upper
submucosa of the esophagus, are termed T1, N0, M0 by the American
Joint Commission on Cancer terminology. There are no randomized
treatment trials for these cancers because they are rare, accounting for
<5% of esophageal cancers diagnosed in most series. The traditional
approach for these early cancers is surgical resection. Limited reports
have results with a 100% rate of total excision without any operative
mortality. However, this is likely to be influenced by reporting bias. The
reported mortality rate for esophagectomy performed on patients with
HGD is at least between 2% and 6%.
The major concern with surgical therapy is the 40% incidence of
morbidity associated with the procedure. Localized esophageal cancer is
most commonly resected with the use of either a right transthoracic or a
transhiatal approach.
The right transthoracic approach combines a laparotomy and right-sided
thoracotomy, leading to an esophago-gastric anastomosis either in the
upper chest (the Ivor-Lewis technique) or in the neck (the three-field
technique).
The transhiatal approach uses a laparotomy with blunt dissection of the
thoracic esophagus and places the anastomosis in the neck. Although
neither retrospective trials nor prospective trials have demonstrated any
significant differences in survival or operative mortality between these
two types of surgery, the results of one trial suggest that the transhiatal
approach has a lower rate of peri-operative complications (mainly fewer
pulmonary complications and a lower incidence of chylous leakage).
Possible procedure-related complications include anastomotic strictures,
leaks, chronic aspiration, infection, and chylothorax. Minimally invasive
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esophagectomy has been evaluated for resection of esophageal cancer
with the use of laparoscopy for gastric mobilization and resection. The
gastro-esophageal anastomosis is accomplished with a thoracoscope or
manually. Although the procedure has not been shown to improve
patient outcomes in terms of morbidity or mortality, it has been
attractive to patients with superficial cancer or HGD who desire an
improved cosmetic result.
Lymph node metastasis, histologic grade, and extension of the tumor
through the wall of the esophagus or within peri-esophageal tissues are
the most important predictive factors for survival after surgery.
Because of the morbidity and mortality associated with esophagectomy,
there has been increased interest in endoluminal therapy for superficial
esophageal cancers and polypoid high-grade dysplasia. Several different
EMR techniques (Endoscopic mucosal resection) have been developed.
Piecemeal resection using a saline lift technique imitates the technique
used for sessile colonic adenomas. This technique can be used in
association with snare removal of the lesion. Other lesions may be
amenable to resection with a banding technique similar to that used for
esophageal varices; a snare is used to remove the pseudo polyp
produced after banding so that the specimen can be sent to pathology to
ensure complete removal.
Finally, novel EMR caps, with a beveled edge and a snare that fits along
a groove at the top of the cap, have been described. These caps may be
positioned over the lesion of interest, after which suction is applied, and
the lesion is pulled into the cap. The snare is tightened over the base of
the lesion, which is then truncated. This method is especially useful for
larger lesions, which will not easily fit in a variceal ligation cap.
Early EACs have been endoscopically treated in the setting of BE.
These have been described in large case series using EMR alone or in
combination with PDT. Lesions most amenable to EMR are those that
are polypoid, elevated, and <2 cm in size, and have a low-grade cancer.

www.healthoracle.org

11

Complications occurred in 9% of patients, including bleeding and
stricture formation. However, because BE without HGD or cancer was
left untreated, 30% of the patients developed additional neoplastic
lesions. For this reason, it is generally advised that the remainder of BE
must be treated after resection of cancer. Photodynamic therapy has
been used for this purpose, with 94% initial success rates at 1 year.
Endoscopic therapy using PDT, laser therapy, and argon plasma
coagulation (APC) combined with effective acid-suppression therapy
has also been reported. These treatments have had limited success in
completely eliminating BE and cancer, with response rates of 25% to
94%.
Laser therapy with neodymiun-myttrium-aluminum-garnet (Nd: YAG),
which operates at a wavelength of 1063 nm, penetrates quite deeply and
has been favored for tumor ablation. Lasers that operate in the 540-nm
wavelength, such as the argon or potassium-titanyl-phosphate (KTPYAG) lasers, have a much more limited depth of penetration. Thermal
therapies, such as APC applied at high-power setting, have also been
used to treat early cancers.
Photodynamic therapy is influenced by the type of photosensitizer used
for therapy. Aminolevulinic acid is not approved in the United States at
this time, but it has found favor in Europe because it is not associated
with the prolonged cutaneous photosensitivity that is found with the
sodium porfimer that is used in the United States. Owing to its very
limited depth of penetration, Aminolevulinic acid has only been found
to be useful for cancer therapy if the thickness of the cancer is <2 mm.
These endoscopic techniques hold a great deal of promise for elderly
patients with significant morbidities, poor surgical candidates, and
patients that decline surgical resection.
Treatment of Advanced Cancers
The prognosis for EAC remains dismal, with an overall 5-year survival
of approximately 20%. This poor result is attributed in part to the
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advanced stage of the cancer when it is usually diagnosed, and more
than 50% of those with this cancer present with stage III or IV disease.
Primary surgical therapy for cancers limited to the esophagus, stage I or
IIa disease, has had good results without the need for or morbidity of
chemotherapy. Surgical therapy for more advanced cancer has been
performed as either a limited resection or en-bloc resection of lymph
nodes, which can be performed via the transhiatal or transthoracic
(Ivor-Lewis) approach.
It is clear from the surgical literature that the experience of the surgeon
and the volume of the center providing the treatment are crucial
predictors of mortality and morbidity of the treatment. Low-volume
centers have average 30-day mortality rates of 18.7% for
esophagectomy, whereas high-volume surgeons have corresponding
rates of 9.2%. These differences may be attributed to the greater
experience of the surgical operators and to the specialized institutional
support, such as skilled nursing, respiratory therapy, and intensive care
units, that evolve in high-volume centers.
None of the studies to date has demonstrated a survival advantage with
the use of preoperative radiotherapy. Similarly, after initial enthusiasm
for neo-adjuvant chemotherapy as an adjunct to surgery, a wellperformed randomized controlled trial showed that neo-adjuvant
chemotherapy before resection did not improve survival.
More promising have been the results of studies combining neoadjuvant chemotherapy with radiation therapy. With the high pathologic
response rates with radiation and chemotherapy alone, it has been
questioned whether surgical therapy is needed in the treatment of
patients with more advanced cancers.
Postoperative chemotherapy and concurrent radiotherapy are frequently
offered to patients whose tumor cells extend to the surgical margin (as a
result of incomplete resection). There is no documented evidence that
postoperative chemotherapy or radiotherapy is beneficial in the absence
of residual disease.
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Palliation of Esophageal Adenocarcinoma
Despite advances in diagnosis and treatment, up to 50% of patients have
incurable disease at presentation, therefore necessitating palliative
measures. The goal of palliative therapy in patients with unresectable
cancer is to ameliorate symptoms and treat complications, thereby
improving their quality of life.
A variety of therapies have been employed to palliate dysphagia in
patients with esophageal carcinoma including esophageal dilation,
radiation therapy, Nd: YAG laser, thermal electrocoagulation, PDT, and
sclerotherapy of the tumor. Esophageal prostheses (stents) have also
been used as a method for palliation of malignant dysphagia. Because of
improved design, materials, and deployment systems, self-expandable
metal stents (SEMS) have become an attractive alternative to palliate
EAC.
Radiation Therapy and Chemotherapy
Several trials suggest some benefit from radiation and chemotherapy in
patients with inoperable locally advanced disease. Treatment is well
tolerated with a treatment-related mortality of 6%.
Tissue Ablation
Various methods of tissue ablation have been employed to palliate
dysphagia in patients with EAC. Argon plasma coagulation is a method
for ablating esophageal cancer. In a study comparing outcomes in those
who underwent thermal ablation using APC vs. esophageal metal
stenting, the median survival was longer for patients who underwent
APC. However, the median length of hospital stay and costs were
significantly higher for those palliated with APC.
The superficial nature of the thermal energy as well as the inability to
control the orientation of the tumor probes have led to limited use of
thermal ablative modalities. These techniques are often used today as
‘salvage’ methods to treat the tissue hyperplasia and tumor ingrowth
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/overgrowth at the margins of previously placed stents and for local
control of bleeding from these tumors that tend to be vascular.
Although laser therapy is useful for exophytic and polypoid lesion, it can
be applied to almost any type of tumor leading to esophageal
obstruction. The Nd: YAG laser is usually applied in several sessions
and causes deeper injury than APC. The procedure is usually repeated
48 hours later for further treatment and debridement.
Laser therapy is less successful than stenting for tumors involving the
esophagogastric junction and cardia. It is 70% to 95% effective at
relieving dysphagia. The duration of response ranges from 1 to 2
months, but multiple sessions are usually required owing to tumor
regrowth. Minor complications include chest pain, transient worsening
of dysphagia from treatment related edema, and leukocytosis. Major
complications include bleeding and perforation (0–6%). The laser
equipment is expensive and may not be widely available, and unlike
stenting, laser therapy is contraindicated in the presence of fistulas, and
is not suitable for long, tortuous, circumferentially narrowed tumors.
Ablation of tumors can also be achieved with the injection of chemicals
or sclerosing agents, resulting in tumor necrosis and partial restoration
of esophageal luminal patency. Tumors have been injected with
cytotoxic agents, absolute alcohol, polidocanol, and sodium morrhuate.
Despite the ease of technique, injection sclerotherapy has not gained in
popularity for palliative therapy, as the response is partial and
temporary.
Esophageal Dilation
Dilation is an effective method for providing temporary relief of
dysphagia in patients with malignant esophageal stenosis. Most clinicians
prefer to use over-a-wire bougie dilators (e.g., Savary-Gillard), owing to
their lower incidence of esophageal perforation. The major drawbacks
of perioral dilation in the setting of advanced EAC are its short-term
relief of dysphagia, the need for frequent dilation sessions, and
associated complications (perforation).
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Balloon dilators have several theoretical advantages over bougie dilators,
the most important being that applied force is directed only radially. The
ideal size to which a stricture needs to be dilated remains unclear.
Photodynamic Therapy
The use of PDT for unresectable esophageal cancer has gained
popularity owing to its success in improving dysphagia, quality of life,
and nutritional status, with benefits lasting from 1 to 3 months. Because
of the theoretical advantage of selective tumor destruction, PDT
appears more efficacious than the Nd: YAG laser. In the largest multi
center randomized study comparing PDT to Nd: YAG laser. Trends for
improved response for PDT were seen in tumors located in the upper
and lower third of the esophagus, in long tumors, and in patients who
had prior therapy. More mild to moderate complications followed PDT,
but severe complications (e.g., perforation) were more common in laser
treated patients (1% vs. 7%). Other side effects from PDT are
development of esophageal strictures, pleural effusions, fever, and
sunburn.
Esophageal Stents
Placement of esophageal stents is a well-established, reliable,
inexpensive, and durable method of palliation of malignant dysphagia.
Two main types of esophageal stents are available: rigid (plastic) and
expandable (metallic). Plastic stents have lost popularity because of their
high complication rate and the commercial availability of the newer,
easier to insert SEMS. However, complications and mortality related to
deployment were significantly less frequent with metal stents than with
plastic stents (complications 0% vs. 21%, mortality 0% vs. 15.8%). Late
complications (food obstruction, tumor ingrowth and migration) were
not significantly different between the groups. The higher acute
complication rate and mortality were associated with the technique of
stent insertion, which requires greater esophageal dilation prior to plastic
stent insertion.
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There are a large variety of SEMS, each with its own characteristics, and
the patient's underlying pathology (e.g., malignant stricture at the gastroesophageal junction, tracheo-esophageal fistula, etc.) dictates the type or
types of stent that will be required. Covered stents are associated with
prolonged patency when compared with uncovered ones. Several
uncovered and most covered stents are useful to palliate malignant
tracheo-esophageal fistulas secondary to esophageal cancer. Stents with
flange diameters of 25 mm or larger are associated with lesser degrees of
prosthetic migration. An improvement in quality of life as well as costeffectiveness has been shown from the use of SEMS.
Before stent insertion, an appropriate esophageal luminal diameter is
required to introduce the delivery catheter. If the esophagus cannot be
dilated to the minimum diameter, damage to the esophagus may occur.
Conversely, over dilation may increase the chance of stent migration.
Relative contraindications include uncooperative patients, tracheobronchial compression (especially with cuffed stents), significant
coagulopathy, recent myocardial infarction, and presence of fixed
cervical spine and cervical arthritis. If the esophageal tumor has
significant necrosis, the chances of perforation and stent migration
increase.
Complications of stent placement can occur immediately in the postprocedure period, early and late after stent deployment. Perforation is
one of the most feared complications and it appears greatest in patients
who have received chemotherapy and/or radiation therapy and in
patients who have long strictures or inadequately dilated strictures;
perforation also results from poor technique. Other complications
include migration (proximal or distal), food impaction, stent occlusion,
bleeding, retrosternal pain, and reflux esophagitis. The most common
causes of stent-related death are perforation, bleeding, and airway
compression.
Studies comparing various endoscopic modalities for palliation of
malignant dysphagia are few and conflicting. Retrospective studies
comparing laser therapy with stenting have shown similar outcomes
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with regard to relief of dysphagia but higher complication rates in the
stent group. These studies are limited by their retrospective design and
heterogeneous patient populations. A prospective, randomized,
controlled trial of laser therapy vs. SEMS in 60 patients with previously
untreated esophageal cancer demonstrated a significant improvement in
the degree of dysphagia and a reduction in the reintervention rate
(35.7% vs. 100%) in favor of SEMS. Another study of 65 patients,
however, showed longer survival rates in patients undergoing thermal
ablative therapy (laser predominantly) compared with those who
received stenting.
Nutritional Support
Nutritional support is often required in patients with EAC. There is
evidence that enteral nutrition is beneficial in patients with dysphagia
and in those receiving radiation therapies. Enteral nutrition is generally
preferred to the parenteral approach. Enteral nutrition can be
accomplished by feeding tubes (nasogastric or nasojejunal), although
these types of tubes are associated with increased bodily concerns by
patients and could limit their social interactions. Percutaneous
gastrostomy or jejunostomy tubes are preferred and are better tolerated.
Finally, palliative care of patients with EAC requires the involvement of
physicians who are attentive to both physical and emotional needs.
These patients require support from hospice personnel and deserve
physician attention and compassion. Until esophageal cancer can be
effectively treated, compassion may be one of the most important
‘therapies’ we can offer for palliation of this disease.
Chemoprevention and Other Novel Therapies
Nonsteroidal Antiinflammatory Drugs, Aspirin, and Cyclooxygenase-2 Inhibitors
Observational data substantiate that NSAIDs are associated with a 50%
or greater decrease in the risk of esophageal cancer. The exact
mechanism of any chemopreventive effect is unclear, and no
randomized controlled trial has confirmed this observation. However,
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given the poor prognosis associated with esophageal cancer, authorities
have suggested the potential use of chemoprevention in the setting of
BE. Recent work has concentrated on the potential use of COX-2
inhibitors as chemopreventive agents. It was hoped that a superior sideeffect profile of these agents compared with nonselective NSAIDs
might improve the risk-benefit ratio of chemoprevention. However,
given recent revelations about the potential cardiac side effects with
rofecoxib, the use of selective COX-2 inhibitors as chemoprevention is
not currently advisable.
Acid Inhibition
Anti-reflux surgery or prolonged acid suppression using high doses of
proton pump inhibitors result in the appearance of squamous islands in
BE segment but have not consistently been shown to regress
metaplastic epithelium or prevent EAC. Recently, however, longitudinal
studies of subjects with BE have suggested that the use of proton pump
inhibitors may be associated with a decreased risk of dysplasia in BE.
Currently, the effect of vigorous acid suppression on the likelihood of
progression of BE is unclear.
Ablation Therapy
Ablation therapy in conjunction with acid control has been promoted
for the treatment of BE to decrease the risk of EAC. This is based on
the principle that elimination of the metaplastic epithelium can result in
squamous mucosal regeneration. Multiple ablation techniques have been
proposed and involve the use of multi-polar electrocoagulation (MPEC),
APC, Nd: YAG laser, and PDT. Multiple case series of APC and MPEC
have been reported with significant reductions in Barrett’s mucosa and
decrease in dysplasia, but complete ablation of BE (both endoscopic and
histologic) is uncommon. Photodynamic therapy has been approved for
use in patients with HGD to decrease the risk of cancer formation.
Unfortunately, the residual Barrett’s mucosa after ablation therapy has
been found to contain genetic mutations similarly to those found before
ablation, suggesting that histologic improvement may not correlate with
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elimination of cancer risk. With the exception of PDT, these techniques
are not ready for clinical application and cannot be offered outside the
research arena.
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