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1. Introduction

Cancer of the esophagus is a highly lethal malignancy. There are approximately 16,980
people diagnosed with esophageal cancer each year in the United States and 14,710 deaths
from the disease (Siegel et al., 2011). It currently ranks ninth among the most frequent
cancers in the world (Lerut et al., 2001), and it is the sixth leading cause of death from cancer
(Falk et al., 2007). Although the best treatment for locally advanced esophegeal cancer is still
being debated, the use of neoadjuvant chemoradiotherapy has gained acceptance (Tepper et
al., 2008). The rationale for chemoradiotherapy (CRT) followed by surgery has potential to
downsize the tumor, thereby increasing the rate of tumor-free (RO) resections, reducing
early relapses, and improving survival (Swisher et al., 2005; Brucher et al.2006).
Chemoradiotherapy (CRT) has proved effective against resectable/unresectable esophageal
squamous cell carcinoma. The Radiation Therapy Oncology Group (RTOG) trial 85-01
demonstrated the superiority of CRT with cisplatin (CDDP), 5-fluorouracil (5-FU), and
concurrent irradiation (50.4 Gy) over radiotherapy alone (64 Gy) in patients with T1-3NO-
1MO esophageal cancer (Herskovic et al., 1992). Definitive chemoradiotherapy is appropriate
for locally advanced cancer in patients who do not want surgery or in whom surgery is not
possible as a result of technical or medical reasons. The higher doses of radiation
administered with concurrent chemotherapy was explored in the protocol RTOG9504 which
established 50.4 Gy as the standard dose of radiation to be administered concurrently with
chemotherapy (Minsky et al., 2002). Three-dimensional conformal radiotherapy (3D-CRT) is
an approach to the planning and delivery of radiation therapy and numerous investigators
have demonstrated the benefits of this modality in a variety of cancers. These benefits
include its normal tissue-sparing capabilities and its ability to deliver higher radiation doses
compared with conventional radiotherapy (Oh et al., 1999).

To enhance the efficacy and tolerability of multimodal treatment, new chemotherapeutic
agents such as oxaliplatin and capecitabine have been incorporated into esophegeal cancer
therapy. Oxaliplatin is a third generation platinum compound, it forms inter and intrastrand
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cross links with DNA that inhibit DNA replication and transcription. In phase I and II, trials
suggest that it has been found to be at least as effective as cisplatin in esophageal cancer and
better tolerated (Khushalani et al., 2002). Neoadjuvant concurrent chemoradiotherapy with
capecitabine and oxaliplatin concurrently with conformal radiotherapy in patients with
locally advanced esophageal cancer better tolerated and effective with OAR 54.8% (Wahba
etal., 2012).

Objectives:
The chapter examines:

- Diagnostic procedures

- Recommendations for treatment of locally advanced esophageal cancer

- The use of neoadjuvant chemotherapy and radiotherapy for treatment of locally
advanced esophageal cancer

- Concurrent chemotherapy and radiotherapy for definitive treatment

- Follow-up care

2. Diagnosis and staging

In Western countries, the diagnosis of esophageal cancer is generally made by endoscopic
biopsy of the esophagus. In the Far East, cytologic evaluation is frequently used.

The most accurate staging modalities are CT scanning and endoluminal ultrasound (EUS).
CT scanning most accurately detects distant visceral metastases although both EUS and
laparoscopic ultrasound are capable of detecting small metastases, particularly in the left
lobe of the liver that may be missed on CT (Nguyen et al., 1999 & Wakelin et al., 2000). In
locoregional staging, EUS is considerably more accurate than CT.

PET: Positron emission tomography (PET) scanning is a more recently described staging
modality that detects uptake of fluorodeoxyglucose by tumor cells. Early studies suggest it
may be more reliable than EUS alone in detecting nodal metastases (Choi et al., 2000 & Lerut
et al., 2000), several recent studies have applied PET scanning for the assessment of response
to neoadjuvant chemoradiation, demonstrating a correlation between fluorodeoxyglucose
uptake, pathologic response at surgery, and subsequent survival (Kato et al., 2002).

As PET becomes more widely available; its use will probably become an important part of
the preoperative evaluation of these patients.

Accurate staging provides useful information relating to prognosis and has considerable
therapeutic implications.
3. Treatment of locally advanced esophageal cancer

3.1. Treatment principles

The treatment of locally advanced esophageal cancer is a multidisciplinary approach; single
modality approaches have disappointing control rates.
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Radiochemotherapy is the standard of care; neoadjuvant chemoradiotherapy is associated
with a higher response rate in comparison to chemotherapy alone.

Definitive chemoradiation remains a reasonable therapeutic option for patients.

External beam radiation therapy alone can be considered for definitive treatment when
chemotherapy is contraindicated.

For palliation of symptomatic locally advanced esophageal cancer, radiotherapy is highly
effective, also endoscopic procedures such as dilating, stenting, and laser ablative
techniques are effective in rapid symptoms alleviation.

3.2. Neoadjuvant chemotherapy

A trial performed by the Medical Research Council Oesophageal Cancer Working Group
randomized 802 patients to surgery alone versus two cycles of preoperative cisplatin/5-FU.
At a relatively short median follow-up of only 2 years, the chemotherapy-treated group
demonstrated improved median OS (16.8 vs 13.3 months) and 2-year survival (43% vs 34%).
The curative resection rate was improved marginally from 55% to 60%, and the pCR rate
was 4% in the preoperative therapy group (Medical Research Council Oesophageal Cancer
Working Group 2002). A French trial of 224 patients with gastric or lower esophageal
adenocarcinoma (Boige et al., 2007), in which patients were randomized to two or three
cycles of preoperative cisplatin/5-FU followed by surgery versus surgery alone. Those
patients who appeared to benefit clinically or radiographically from preoperative therapy or
who had persistent T3 or node-positive disease at surgery also received an additional three
or four cycles of chemotherapy. Preoperative chemotherapy was associated with a
significant improvement in RO resection rate (74% vs 87%), 5-year disease-free survival (34%
vs 21%), and 5-year OS (38% vs 24%). the survival benefit seen with preoperative cisplatin/5-
FU on this trial appears to be very similar to that seen with perioperative ECF in the MAGIC
trial (Cunningham et al., 2006). Polee et al have evaluated a biweekly combination of
cisplatin and paclitaxel in a phase II study, with promising results. Objective responses
occurred in 59% of 49 patients. No patients had progressive disease. Although 71% of
patients had severe neutropenia, it was often asymptomatic. Forty-seven patients
underwent resection subsequently. Complete pathologic responses occurred in 14% of
patients. The median survival of patients in this study was 20 months, but it was 32 months
in patients who had disease responsive to chemotherapy. The 3-year survival rate was 32%
(Polee et al., 2003).

3.3. Neoadjuvant RadiationTherapy

Trials that evaluated the use of preoperative radiation as a single modality have consistently
reported no benefit. Whenever a survival benefit was suggested, it tends to be modest,
similar to neoadjuvant chemotherapy alone (Arnott et al., 1992; 2005 & Nygaard et al., 1992).
One randomized trial revealed no benefit for either preoperative radiation or chemotherapy,
concluding that both treatment modalities might be necessary to treat both local and
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systemic disease. Also, a meta-analysis could not demonstrate a significant survival benefit
for preoperative radiation as a single modality (Arnott et al., 1992).

3.4. Neoadjuvant chemoradiotherapy

Chemoradiotherapy typically involves regimens of cisplatin or mitomycin and continuous-
infusion 5-FU, with radiotherapy dosages from 30 to 40 Gy and up to 60 Gy in some trials. It
results in pCR rates of 20-40%, with long-term survival of no more than 25-35% (Coia et al.,
1991 & Valerdi et al., 1993). Superior survival is consistently achieved, though, in patients
achieving a pCR to chemoradiotherapy (up to 50-60% at 5 years) (Berger et al., 2005; Makary
et al., 2003; Stahl et al., 2005 &Heath et al., 2000). A meta-analysis of randomized trial
comparing neoadjuvant chemoradiation therapy followed by surgery with surgery alone
found that neoadjuvant concurrent chemoradiation therapy improved 3-year survival (odds
ratio, 0.66) compared with surgery alone, with a non significant trend toward increased
mortality with neoadjuvant treatment (Kaklamanos et al., 2003).

Newer chemotherapy agents are active and may improve outcome over conventional
cisplatin/5-FU-based regimen such as paclitaxel, irinotican, oxaliplatin, xeloda and
docetaxel.

A phase II trial of 129 patients employed paclitaxel/carboplatin [Paraplatin]/5-FU with 45
Gy of radiation therapy followed by esophagectomy. A pathologic complete response was
seen in 38% of patients, with a median survival of 22 months and a 3-year survival of 41%
(Meluch et al., 2003).

Ajani et al reported a series of 43 patients who received 12 weeks of cisplatin and irinotecan
(Camptosar) followed by weekly paclitaxel with infusional 5-FU and concurrent radiation
therapy (4,500 cGy) and then esophagectomy. Therapy was well tolerated, with no deaths
from chemotherapy or chemoradiation therapy, and an operative mortality rate of 5%.
Cisplatin and irinotecan induced responses in 37% of patients, and 91% of patients
underwent complete resection. Pathologic complete responses occurred in 26% of patients,
and some tumor shrinkage was noted in 63% of patients. With a median follow-up of more
than 30 months, the median disease progression free survival was 10. 2 months, the median
survival was 22.1 months, and the 2-year survival was 42%. The patients who had a
pathologic response to therapy had significantly better outcomes than the rest of the study
population. However, systemic recurrences remained a prominent cause of failure, with five
patients experiencing recurrence first in the brain and an additional five patients, in the liver
(Ajani et al., 2004).

Neoadjuvant concurrent capecitabine and oxaliplatin with conformal radiotherapy (45Gy) in
42 patients reported OAR 54.8% and pathological response 38%.Median survival time was
20 months and 2-year survival rate 42 % (Wahba et al., 2012).

A phase II trial assessed the feasibility and safety of induction chemotherapy with cisplatin
(25 mg/m? d1-5, d29-34)/docetaxel (75 mg/m? d1, d29)/5-fluorouracil ((5-FU, 750 mg/m? d1-5,
d 29-34) followed by external beam radiotherapy concurrent with docetaxel (15 mg/m?
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d1,8,15,22) and 5-FU (300 mg/m? continuous infusion on the days of radiotherapy).Twenty-
four patients with locally advanced carcinoma of the esophagus were included. Following
chemotherapy and chemoradiation eligible patients underwent esophagectomy. Sixteen
patients underwent resection. Pathologic complete remission was achieved in 5 of those 16
patients, 13 patients had downstaging of disease. R0 resection was feasible in all 16 patients
(Eisterer et al., 2011).

The incidence of residual disease in patients who have a complete clinical response to
chemoradiation therapy is 40%-50%. Patients with complete response following
chemoradiation therapy have the best survival rates with surgery. RTOG 9207 Phase I/II
treated 49 patients with concurrent 5-FU, cisplatin+radiotherapy (50Gy/25 fractions and high
dose rate brachytherapy 5Gyx3 or low dose rate 20x1); reported 24% grade 4 toxicity,12%
fistula,10% treatment related deaths with median survival 11 months. Brachytherapy not
recommended due to high toxicity (Caspar et al., 2000).

3.5. Positron emission tomography-directed therapy

18F-2-fluoro-deoxy-D-glucose positron emission tomo-graphy (PET) scanning is emerging
as an important tool to investigate response to therapy. Several studies have demonstrated
that the degree of response detected by PET following preoperative chemoradiotherapy
(Downey et al., 2003 & Flamen et al 2002) or chemotherapy (Ott et al., 2006 & Weber et al.,
2001) is highly correlated with pathologic response at surgery and with patient survival.

The German MUNICON trial evaluated the strategy of taking patients with locally
advanced GE junction tumors with a suboptimal response to 2 weeks of induction
chemotherapy with cisplatin/5-FU, as determined by serial PET scans, directly to immediate
surgery, instead of continuing with presumably ineffective chemotherapy (Lordic et al.,
2007). Patients with a metabolic response by PET (defined as >35% reduction in standard
uptake value between baseline and repeat PET scan) continued with an additional 12 weeks
of chemotherapy prior to surgery. This trial revealed a significantly improved RO resection
rate (96% vs. 74%), major pathologic response rate (58% vs. 0%), median event-free survival
(29.7 vs. 14.1 months), and median OS (median not reached vs. 25.8 months) for PET
responders versus PET non responders. The outcome for PET non responders referred for
immediate surgery was similar to the outcome of such patients in an earlier trial who
completed 3 months of preoperative chemotherapy (Ott et al., 2006), indicating that non
responding patients were not compromised by referral to immediate surgery.

3.6. Primary chemoradiation therapy

Patients with locally advanced esophageal cancer (T1-4 NO-1 MO) may be cured with
definitive chemoradiation therapy. Randomized trials have demonstrated a survival
advantage for chemoradiation therapy over radiotherapy alone in the treatment of
esophageal cancer. In an RTOG randomized trial involving 129 patients with esophageal
cancer, irradiation (50 Gy) with concurrent cisplatin and 5-FU provided a significant

151



152  Frontiers in Radiation Oncology

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 irradiation arm (14.1 vs 9.3 months) (Cooper et al., 1999).

A Cochrane review confirmed the superiority of chemoradiotherapy versus radiotherapy in
tit patients (Rebecca, 2003).

3.7. Radiotherapy

Radiotherapy is one of the main, effective and relatively safe treatment modalities for cancer
esophagus. It could be used for early stage and advanced diseases and as locally palliative
treatment for metastatic disease.

The Radiation Therapy Oncology Group (RTOG) 85-01 trial was a randomized controlled
comparison of definitive radiotherapy alone (64 Gy), and definitive concurrent
chemoradiation (50 Gy delivered concurrently with 5-fluorouracil [5-FU] and cisplatin). A
statistically significant benefit was noted for overall survival among patients receiving
concurrent chemoradiation (Cooper et al.,, 1999).The Intergroup trial 0123 subsequently
randomized 231 patients to receive definitive chemoradiation with 50 Gy delivered
concurrently with 5-FU and cisplatin vs. 64 Gy delivered concurrently with the same
chemotherapeutic regimen. No significant differences were noted in median or overall
survival or locoregional control (al-Sarraf et al., 1997).Given these findings, the current
standard of care for inoperable esophageal cancer is concurrent chemoradiation with 50 Gy
radiotherapy.

3.7.1. 3D Conformal Radiotherapy

Three-dimensional conformal radiation therapy (3-DCRT) has been demonstrated to
improve dose distribution, thereby allowing significant increase of target dose and decrease
of lung and heart doses.

Target volume delineation:

It is based on the International Commission on Radiation Units and Measurements (ICRU)-
50 definitions of gross tumour volume (GTV), clinical target volume (CTV), and planning
target volume (PTV). To cover both submucosal tumour spread and lymphatics along the
oesophagus, enlarged longitudinal safety margins have been validated by clinical and
pathological reviews (Hosch et al., 2001 & Gao et al., 2007).

GTV (gross tumor volume) is tumor extension visible in imaging, including primary tumor
and enlarged lymph nodes. The commonly used imaging methods include endoscope,
esophagogram, CT, MR, PET-CT. Complementary effect exists between each imaging
examination method, and could significantly improve the accuracy and sensitivity when
judging the gross tumor volume. Many studies recommend PET-CT for planning simulation
(Konshi et al.,, 2005 & Moureau-Zabotto et al.,, 2005). Leong et al., (2006) enrolled 21
esophageal carcinoma patients in a prospective trial to determine effects of PET-CT on
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delineation of tumor volume for radiation therapy planning. PET-CT detected disease in
eight patients that was not detected by CT scan: four of these patients were found to have
metastatic disease and four had regional nodal disease. In 16 of 21 patients who proceeded
to the radiotherapy planning phase of the trial, 69%had PET-CT—positive disease that would
have been excluded if CT alone had been used for radiation planning. In cases where an
endoscope is unable to pass through a stenosed oesophagus to visualize the lower boundary
of the tumour, PET may be the only way to estimate the lower border of the tumour. PET
has a significant impact on GTV and PTV in oesophageal cancer, often helping to avoid
geographic miss by identifying unsuspected lymph node involvement.

CTV (clinical target volume) refers to the range of subclinical lesions. The microscopic
infiltration ranges were < 3 cm superior and inferior along the vertical axis of esophagus in
94% of the patients with esophageal carcinoma as reported by Gao et al. (2007) who
concluded that a 50 mm CTV would be necessary to cover distal microscopic spread in 94%
of adenocarcinomas of the gastroesophageal junction. A 30 mm CTV would be adequate to
cover microscopic disease spread in 94% of squamous cell carcinomas and for coverage of
proximal microscopic spread for adenocarcinomas of the gastroesophageal junction.

Clinical target volume node refers to the lymphatic drainage districts of esophageal
carcinoma. There is no high grade evidence identifying the range of lymphatic drainage
districts in prophylactic radiation for esophageal carcinoma. The final CTV may be larger
since for cervical primaries; the supraclavicular nodes need to be included; and for distal
primaries, the celiac nodes need to be included.

Planning Target Volume (PTV) will provide margin around the CTV to compensate for
variations in treatment set-up, and organ motion will be included in the treatment fields.

A volumetric treatment planning CT study is required to define GTV and PTV. The local
regional nodes will be included in the clinical target volume (CTV). Each patient will be
positioned in an individualized immobilization device in the treatment position on a flat
table. Contiguous CT slices, 3-5 mm thickness of the regions harboring gross tumor and
grossly enlarged nodes and 8-10 mm thickness of the remaining regions, are to be obtained
starting from the level of the cricoid cartilage and extending inferiorly through the liver. The
GTV and PTV and normal organs are outlined on all appropriate CT slices and displayed
using beam’s eye view. Normal tissues to be contoured include lungs, kidneys, skin, heart,
spinal cord, esophagus, and liver. A measurement scale for the CT image shall be included.
Barium swallow during the planning CT is optional provided a diagnostic chest CT was
done with contrast to delineate the outline of the esophagus (RTOG 0436).

Variability in treatment setup, breathing, or motion during treatment:

Lorchel et al. (2006) and Yaremko et al. (2008) reported that the movement range of
esophagus in all directions was 0.5 cm in upper part, 0.6 - 0.7cm in middle part, and 0.8 - 0.9
cm in lower part. A margin around the CTV will define the PTV. The PTV volume must
include a minimum of 1 cm and a maximum of 2 cm around the CTV. Once again, the final
PTV may be larger, since the supraclavicular nodes need to be included in the treatment
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fields for cervical primaries and the celiac nodes need to be included in the treatment fields
for distal primaries.

The ICRU reference point is to be located in the central part of PTV. Typically, this point
should be located on the beam axis or at the intersection of the beam axis (isocenter).

Radiotherapy doses:

External beam radiation therapy to a total dose of 50.4 Gy at 1.8 Gy/fraction, in combination
with concurrent cisplatin + 5-FU chemotherapy is currently the standard regimen for
definative treatment. The Intergroup 0123 trial randomly assigned 236 patients with locally
advanced esophageal cancer (T1-4, NO/1) to radiation to a total dose of 50.4 Gy or 64.8 Gy at
1.8 Gy/ fraction. Concurrent chemotherapy (cisplatin +5-FU) was used in both groups. The
results revealed no differences in locoregional failure rates (56% versus 52%) and 2-year
overall survival rates (31% versus 40%), as well as in median survival (13 months versus 18
months) (Minsky et al., 2002). analysis of RTOG 94-05 did show that a dose of 64.8 Gy was
not superior to 50.4 Gy (Wither and Peters, 1980). Whba et.al (2012) reported overall
response rate 54.8% and median overall survival 20 months on using chemoradiotherapy
with capecitabine, oxaliplatin and radiotherapy dose 45Gy. RTOG 0436 trial recommend a
total dose of 50.4 Gy (1.8 Gy/Fx/day), the prescription dose will be specified at the ICRU-50
reference point; this point will usually be the isocenter (intersection of the beams). The
isodose curve representing 93% of the prescription dose must encompass the entire
planning target volume (PTV). The daily prescription dose will be 1.94 Gy at the
International Commission on Radiation Units and Measurement (ICRU) reference point. 1.8
Gy (which corresponds to the 93% isodose curve) is to be delivered to the periphery of the
PTV.

In the trial by Bosset and coworkers (1997) the fractionation consisted of two 1-week courses
of 3.7 Gy /5 fractions, the field included the tumor with 5-cm superior and inferior margins
and 2 cm radial margins. The celiac axis was not included. Walsh and coinvestigators (2006)
used a dose of 40 Gy in 2.67-Gy fractions. The Cancer and Leukemia Group B 9781 trial
(Krasna et al., 2006) treated to 50.4 Gy. Radial margins were 2 cm beyond the esophagus;
superior and inferior field borders were 5 cm above and below the gross tumor, including
the supraclavicular nodes for proximal tumors and the celiac axis for distal tumors.

The fractination schemes, with 50.4 Gy commonly used in the United States and lower doses
with larger fraction sizes more common in Europe (Hong et al., 2007).

RTOG9504 established 50.4 Gy as the standard dose of radiation to be administered
concurrently with chemotherapy (Minsky et al., 2002).

Field arrangement:

The preferable method is a 3-field technique (2 anterior obliques and a posterior field). In
most cases, this is not possible; therefore, it is acceptable to initially treat AP/PA to
approximately 39.6 Gy, then switch to obliques to exclude the spinal cord. The
supraclavicular field, which is excluded from the obliques, can be supplemented with
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electrons to bring the total dose up to 50.4 Gy (RTOG 0436). A common approach is anterior:
posterior (APPA) fields for the first course, and a 3-field approach consisting of an AP and 2
posterior obliques, or opposed obliques, for the cone-down volume. The advantages of this
approach include limiting the lung dose during the AP-PA portion of treatment and then
limiting the spinal cord dose by replacing the PA field with off-cord obliques. A
disadvantage is the significant cardiac volume often included in treatment filed (Hong et al.,
2007).

Dose constraint:

The dose limitation for critical structures includes, the spinal cord dose limited to 45 Gy,
60% of the liver should not exceed 30 Gy, at least two thirds of one kidney should not
exceed more than 20 Gy, and one third of the heart should receive less than 50 Gy (Wither
and Peters, 1980). The mean lung dose should not exceed 20 Gy, and specific limits have
been recommended for volumes that receive 10, 20, and 30 Gy, respectively (V10, V20, V30)
(Hong et al., 2007).

b
Figure 1. a, b Dose distribution by using an AP field and two oblique fields.
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3.7.2. Intensity Modulated Radiation Therapy (IMRT)

Most data regarding IMRT for esophageal malignancies has been limited to dosimetric
analyses.

Wang et al (2006) reported outcomes of seven patients with locally advanced upper or
cervical esophageal cancer treated definitively with concurrent chemoradiation with a total
radiation dose of 59.4-66 Gy five- to nine-beam IMRT were used to deliver a total dose of
59.4-66 Gy (median: 64.8 Gy) to the primary tumor. After median fellow up period 15
months all 6 evaluable patients achieved complete response. Of them, 2 developed local
recurrences and 2 had distant metastases, 3 survived with no evidence of disease. After
treatment, 2 patients developed esophageal stricture requiring frequent dilation and 1
patient developed tracheal-esophageal fistula.

Another study conducted by Fu et al (2004) comparing IMRT and 3D Conformal
radiotherapy, The IMRT plans were superior in that they reduced the percent of total lung
volume exceeding 20 Gy (V20) or 30 Gy (V30) while generating more conformal and
homogeneous target coverage. Heterogeneity and conformality indices were improved with
IMRT. No significant reductions were noted in heart, spinal cord, liver and total body
integral dose (Chandra et al., 2005).

3.7.3. Follow up after radiotherapy

One month after radiotherapy then every four months in the first year, once every six
months in the second year, once every year thereafter to at least five years. If the patients
have symptoms they should be followed up according to clinical requirement. Evaluations
during these follow-up visits included blood routine, biochemistry test, upper
gastroenterography and/or esophagoscopy, chest- X ray films/chest computed tomography
(CT).

3.8. Targeted therapy

Bonner et al. (2006) conducted a phase III trial in locally advanced head and neck cancer
patients documented the benefit of combination of cetuximab and radiation and reported an
improvement in both local control and overall survival. The Brown University Oncology
Group and the University of Maryl and Greenebaum Cancer Center (Suntharalingam et al.,
2006) have piloted the addition of cetuximab with a concurrent chemoradiation (weekly
carboplatin, paclitaxel, and 50.4 Gy), this phase II trial reported complete response rate of
65% in patients presenting with locally advanced disease with no grade 4 toxicities and 20%
grade 3 esophagitis.

4. Palliative treatment of locally advanced esophageal cancer

The majority of patients presented with locally advanced or metastatic disease which is
difficult to control. Considering this fact, it is important to offer treatment providing
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adequate and rapid palliation of symptoms especially the obstructive symptoms which
reflect on the quality of life.

Several management options have been developed to palliate malignant dysphagia. These
include endoluminal stenting or surgery and external beam radiation, brachytherapy,
chemotherapy, chemoradiotherapy, laser treatment, photodynamic therapy or ablation
using injection of alcohol or chemotherapeutic agents (Weigel et al.,, 2002; Allum et al.,
(2002) & Bown (1991).

4.1. Surgical bypass

Surgical bypass advocated as a palliative modality, particularly when unresectability is only
discovered at an attempt at curative resection, on the basis that this offers better restoration
of swallowing than many palliative modalities (Segslin et al., 1989). However, operative
mortality is 40% or more, whichever bypass procedure is used (Segalin et al., 1989 &
Whouley et al., 2002).

4.2 Stenting

Since 1990, several case series, retrospective reviews, and prospective studies including
more than 2,000 patients have shown that Self-expandable metal stents (SEMS) are effective
in relieving dysphagia and improving dysphagia scores, with immediate success rates
between 96% and 100% (Dua, 2007).

Madhusudan et al. (2009) reported significant improvements in all QOL parameters after
stent placement in patients with advanced inoperable esophageal cancer. This improvement
was maintained until 8 weeks.

Another prospective study by Maroju et al. (2006) reported similar improvement in QOL
following stenting.

Contraindications to stent use include particularly exophytic tumors, proximal tumors due
to pharyngeal irritation caused by prostheses sited too proximally. Complications include
tumor ingrowth (predominantly with uncovered stents), tumor overgrowth at the stent
margins, and stent migration (particularly with covered stents and lesions close the
esophagogastric junction) (Hills et al., 1998 & Tytgat et al., 1986).

4.3 External beam radiotherapy

External beam radiotherapy (EBRT) is known to provide durable and effective relief of
dysphagia. However, there is a time lag before symptomatic relief occurs, and up to 6 weeks
are required for maximum benefit (Bown, 1991).

Most studies have used radiotherapy in a dose range of 40-60 Gy. However, a higher dose
of radiotherapy does not add to the therapeutic value, and may increase the loco-regional
toxicity (Minsky et al., 2002).

157



158 Frontiers in Radiation Oncology

4.4. Stenting and external beam radiotherapy:

Although SEMS are easy to place and the beneficial effects are immediate, recurrent
dysphagia has been observed in many patients during a follow-up period of 4-10 weeks
(Homann et al., 2008). Radiotherapy, on the other hand, provides long-term relief of
dysphagia (Bown, 1991). Zhong et al. (2003) and Han et al. (2004) have investigated the
effect of combined stenting and radiotherapy on survival of patients with advanced
esophageal cancer and reported superior results with regard to both relief of dysphagia and
survival for stenting followed by radiotherapy in those patients.

Eldeeb and El-Hadaad (2012) conducted a prospective study on 91 locally advanced
esophageal cancer patients, they reported median overall survival (OAS) 169 days in
radiotherapy group (the radiation doses ranged from 20Gy/5fractions to 30Gy/10 fractions),
119 days in stenting group and 237 days in combined radiotherapy- stenting group, the
difference between radiotherapy group and combined radiotherapy- stenting group was
significant.

4.5. Thermal ablative therapy

Laser photocoagulation has been the most studied modality; two studies have demonstrated
better palliation using laser photocoagulation, its disadvantages include the necessity to
repeat treatment at approximately 6-week intervals (Carter et al., 1992) & Loizou et al,,
1991). Laser treatment is best reserved for tumors least amenable to stent placement

4.6. Brachytherapy

The use of intracavitary irradiation (brachytherapy) in doses of 1,800 cGy in the palliation of
esophageal cancer has encouraging results (Sur M et al,, 1996 & Sur RK et al., 2002).
Endoluminal approach, high dose-rate brachytherapy (HDRBT) alone may offer sustained
symptomatic relief. An established regimen is two fractions of 8 Gy, each prescribed at 1.0
cm, which has been tested in IAEA-randomized trial; it resulted in a median survival of 237
days and the incidences of strictures (11%) and fistulae (10%) (Sur RK et al., 2002).

The combination of high dose-rate brachytherapy (HDRBT) and External Beam Radiation
Therapy (EBRT) is superior to HDRBT alone for the palliation of oesophageal cancer.
Addition of EBRT to HDRBT improved dysphagia-relief experience (DRE). The average
benefit was an absolute +18% improvement in DRE which was sustained between 50 to 350
days of follow-up. The overall improvement in mean dysphagia score was -0.44. While
HDRBT alone produced, on average, a relatively stable dysphagia score, the addition of
EBRT led to a further reduction in the score compared with that from HDRBT alone
(Rosenblatt et al., 2010).

5. Conclusion and future recommendations

The treatment of locally advanced esophageal cancer is a multidisciplinary approach;
Radiochemotherapy is the standard of care; combined chemotherapy and radiation therapy
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is the definitive treatment of choice for unresectable or medically inoperable locally
advanced esophageal

Cancer, neoadjuvant chemoradiation therapy improves OAS survival.

In future, it will be crucial to improve chemotherapy regimens, radiation delivery, and
surgical techniques to reduce morbidity and mortality and to increase cure rates. All
esophageal cancer patients should be managed at a center where a multidisciplinary setting
is well established (Kaifi et al., 2011).

To improve treatments outcomes, utilization of modern radiation therapy technology
including respiratory gating, image guidance and IMRT allow high precise localization,
greater dose of radiation to target and decreasing normal tissues toxicity. Incorporation of
newer chemotherapeutic agents into chemoradiation regimens, also using targeted therapies
in combination with chemoradiotherpy may be having promising results.
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