
│ http://www.e-crt.org │706 Copyright ⓒ 2015 by  the Korean Cancer Association
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0/)

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cancer Res Treat. 2015;47(4):706-717

pISSN 1598-2998, eISSN 2005-9256

http://dx.doi.org/10.4143/crt.2014.174   

Open Access

Palliative Radiotherapy in the Presence of Well-Controlled Metastatic
Disease after Initial Chemotherapy May Prolong Survival in 
Patients with Metastatic Esophageal and Gastric Cancer 

Original Article

Purpose
We report the outcomes of patients treated with palliative radiotherapy (pRT) to the primary
tumour in the context of well-controlled metastatic disease after initial chemotherapy. 

Materials and Methods
Clinical records of 132 patients with metastatic esophago-gastric (OG) cancer treated with
palliative chemotherapy (pCT) between January 2009 and June 2013 were reviewed. Ninety-
seven patients had responding or stable disease after 3 months of chemotherapy, of whom
53 patients received pRT to the primary tumour after initial chemotherapy in the presence
of well-controlled metastatic disease (group A, pCT-RT). The remaining 44 patients were
treated with pCT alone (group B, pCT). Treatment-related outcomes were assessed in above
groups including time to local progression (TTLP), progression-free and overall survival.

Results
The median overall survival for patients treated with pRT after initial chemotherapy (group
A) was 23.3 months (95% confidence interval [CI], 17.70 to 28.89 months) and significantly
higher than the 14 months (95% CI, 10.91 to 17.08 months) in patients treated with pCT
alone (group B) (p < 0.001). The use of pCT-RT was an independent predictor of OS in mul-
tivariate analysis. Local recurrence was observed in 12/53 of patients (23%) in group A
compared to 16/44 (36%) in group B. The median TTLP was significantly higher in patients
after pCT-RT at 17.3 months (5.23 months to 44.50 months) compared to 8.3 months
(range, 4.10 to 25.23 months) in patients treated with pCT alone (p=0.006). 

Conclusion
The possibility of pRT influencing systemic disease in advanced OG cancer has not been
reported, and results from the present study present strong arguments for investigation of
this therapeutic strategy in a randomized trial.
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Introduction

The last decade has witnessed significant improvements
in survival outcomes of patients with localized esophageal
and gastric cancers, possibly related to the more frequent use
of multimodal therapy. However, the prognosis of metastatic

esophago-gastric (OG) cancer remains poor. Therapeutic
strategies typically employed in this situation include 
systemic chemotherapy, palliative external-beam radiother-
apy, high dose-rate brachytherapy (HDR-BT), endoscopic
therapies including endoluminal stenting (ELS), argon
plasma coagulation, photodynamic therapy, and occasion-
ally surgery.
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The recent National Comprehensive Cancer Network
guidelines (NCCN) ver. 2.2013 recommend chemotherapy as
a therapeutic option for palliating symptoms, improving
quality of life (QoL), and prolonging survival in patients with
metastatic OG cancer incorporating esophageal, gastro-
esophageal junction (GOJ), and gastric tumours [1]. Pub-
lished response rates of palliative chemotherapy (pCT) in
metastatic OG cancer range from 40%-60% with median life
expectancy ranging from 7-12 months [2-7].

The chemotherapy protocols commonly employed include
the use of doublet regimes incorporating platinum agent 
(cisplatin or oxaliplatin) combined with fluoropyrimidine 
(5 fluorouracil [5 FU] or capecitabine), or triplet regimes 
including the use of a third drug, usually in the form of
epirubicin, docetaxel, or mitomycin. The recent Trastuzumab
for Gastric Cancer (ToGA) trial demonstrated a survival 
benefit from addition of trastuzumab to standard doublet
regime of platinum/fluoropyrimidine (FP) chemotherapy in
patients with HER-2 positive metastatic GOJ and gastric 
adenocarcinomas (AC) [3]. In contrast to pCT, palliative 
radiotherapy (pRT) is primarily employed for symptom 
control in patients presenting with local symptoms of 
dysphagia or bleeding. 

In our centre, patients with metastatic OG cancer with
good performance status (PS) are treated with pCT consistent
with NCCN recommendations and local guidelines. Subse-
quently, pRT may be employed in those patients developing
a good response to initial chemotherapy with the aim of 
optimising local control. We have observed significantly 
improved outcomes in patients treated with pRT in the pres-
ence of well-controlled metastatic disease after initial
chemotherapy. We report on the outcomes of such patients
and compare them against a comparable favourable cohort
of patients treated with pCT alone. 

Materials and Methods

1. Study population

Before conducting the current study, a retrospective audit
review protocol was designed and approved for evaluation
of outcomes of patients with metastatic OG cancer treated
with pCT. Between January 2009 and June 2013, 132 patients
were identified with histopathologically confirmed diag-
noses of metastatic OG cancer who went on to receive pCT.
The clinical evaluation of these patients included a complete
medical history, physical examination, laboratory investiga-
tions, diagnostic endoscopy, and appropriate radiological
imaging including computed tomography (CT) scan of the

Table 1. Summary of radiotherapy characteristics for 
patients in group A (pCT-RT)

Characteristic No.
Time-interval after 1st-line chemotherapy (mo)
Consolidation radiotherapy (n=44) 
Mean±SD 1±0.72
Median (range) 0.7 (0-2.9)

Delayed radiotherapy (n=9) 10 (6-26)
Irradiated tumour site
Esophagus and GOJ 38
Gastric 15
Synchronous metastasis
Supraclavicular lymphadenopathy 2
Brain 1

Dose and fractionation
20 Gy in 5 fractions
Esophagus and GOJ 9
Gastric 4

30 Gy in 10 fractions
Esophagus and GOJ 28
Gastric 10

45 Gy in 25 fractions
GOJ 1
Gastric 1

RT technology and planning
Esophagus and GOJ/gastric (20 Gy in 5 fractions)a)

Median field size (cm) (13.8±3.23)!(11.5±2.84)
Gastric (30 Gy in 10 fractions)b)

Median PTV volume (range, cm3) 820 (192-2,256)
Dosimetry, median dose (range, Gy)
20 Gy in 5 fractions 20.50±0.45 

(19.5±0.15-22.2±0.69)
30 Gy in 10 fractions 30.40±0.35 

(27±2.47-32.5±5.5)

All patients were treated with palliative external beam 
radiotherapy after initial chemotherapy in the presence of
responding or stable metastatic disease. pCT-RT, palliative
chemotherapy-radiotherapy; SD, standard deviation; 
GOJ, gastro-esophageal junction. a)Virtual simulation, tar-
get volume–primary tumour (entire stomach for gastric 
tumours)+adjacent areas of residual disease+1.5-2 cm mar-
gin, parallel-opposed field arrangement (6-MV photons),
dose prescribed to isocentre in mid-plane, b)Computed 
tomography planning, 3-dimensional-conformal radio-
therapy with 3-4 beam arrangement, planning target vol-
ume (PTV)=entire stomach and adjacent areas of residual
disease+1.5 cm margin, dose prescribed to isocentre with
PTV covered by the 95% isodose.



Cancer Res Treat. 2015;47(4):706-717

708 CANCER  RESEARCH  AND  TREATMENT

chest, abdomen and pelvis. Subsequently, all patients were
discussed at the local multidisciplinary team (MDT) where
the histopathology and radiological imaging were reviewed,
and in a few instances further diagnostic investigations were
requested (positron-emission tomography, magnetic reso-
nance imaging, and bone scan), as appropriate depending on
the discretion of the MDT and the treating physician. 

Most patients commenced chemotherapy within six weeks
of diagnosis and received standard platinum-based combi-
nation chemotherapy regimes for metastatic OG cancer. 
Patients underwent regular clinical assessments and staging
CT scan at appropriate time-intervals (3-4 months) for objec-
tive assessment of response to chemotherapy. From the orig-

inal 132 patients, 35 patients experienced rapid disease pro-
gression within the first 3 months characterised by rapid clin-
ical deterioration and poor prognosis with median
life-expectancy of less than 6 months. These patients were
excluded from further evaluation and survival analysis. In
addition, there were 97 patients with stable or responding
disease at 3 months after initial chemotherapy, of whom 53
patients received pRT to primary tumour in the presence of
stable and well-controlled metastatic disease (group A, 
pCT-RT). In contrast, the remaining 44 patients were treated
primarily with pCT alone (group B, pCT) (Fig. 1A). 

Table 2. Patient demographics, disease, and treatment (chemotherapy)-related characteristics

Demographic Group A (pCT-RT) (n=53) Group B (pCT) (n=44) p-value
Age (median±SD, yr) 66±9.17 65±10.67
Gender
Male 41 (77) 37 (84) -
Female 12 (23) 7 (16) -

Tumor site
Esophagus 21 (40) 17 (39) -
GOJ 17 (32) 12 (27) -
Gastric 15 (28) 15 (34) -

Histology
AC 45 (85) 41 (93) -
SCC 8 (15) 3 (07) -

Metastasis
Nonregional nodes 33 (63) 25 (58) 0.23
Liver 11 (21) 18 (41) 0.33
Peritoneum 13 (25) 11 (25) 0.53
Lung 7 (13) 3 (7) -
Others 6 (12) 8 (18) -

More than one site of metastasis 16 (30) 25 (48) 0.07
Chemotherapy
EOX/ECX 43 (81) 43 (97) -
1st-line platinum/FP 8 (15) 1 (3) -
1st-line cisplatin/FP+trastuzumab 2 (4) - -

No. of cycles
" 4 10 (19) 18 (41) -
> 4 43 (81) 26 (59) -
Mean±SD 5.84±1.62 5.45±1.53 -
Median (range) 6 (2-8) 5 (3-8) -

Response (3 mo)
Partial response 12 (23) 32 (73) -
Complete response 2 (4) 12 (27) -
Stable disease  39 (73) - -
2nd-line chemotherapy 26 (51) 15 (34) -

Values are presented as number (%) unless otherwise indicated. pCT-RT, palliative chemotherapy-radiotherapy; SD, standard
deviation; GOJ, gastro-esophageal junction; AC, adenocarcinoma; SCC, squamous cell cancer; EOX, epirubicin, oxaliplatin,
capecitabine; ECX, epirubicin, cisplatin, capecitabine; FP, fluoropyrimidine.
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2. Palliative radiotherapy

Most patients underwent virtual simulation for target 
definition and radiotherapy portals were defined to include
the primary tumour (entire stomach in gastric cancer) and
any adjacent areas of residual disease that could be safely 
encompassed in the radiotherapy field with 1.5- to 2-cm 
margin. The radiotherapy dose was prescribed to midplane
at the isocentre and treatment was delivered using parallel-
opposed fields and 6-MV photons with wedge compensation
employed in selected cases for ensuring homogenous dose-
distribution within the irradiated volume. Patients with 
gastric tumours treated with higher radiotherapy dosage (30
Gy in 10 fractions [n=10], 45 Gy in 25 fractions [n=1]) under-
went CT planning for target definition to reduce dose to 
adjacent critical organs. The planning target volume was 
defined to including the entire stomach and any adjacent

areas of residual disease with 1.5-cm isotropic margin. The
target volume was treated using 3-dimensional-conformal
radiotherapy with 3- to 4-field beam arrangement and 6-MV
photons (Table 1).

The evaluation included a comprehensive assessment of
patient demographics, tumour-related characteristics, thera-
peutic modalities employed including chemotherapy
(regime, duration and number of cycles of 1st and subse-
quent lines of chemotherapy) and radiotherapy (dose-frac-
tionation, technologies, planning and dosimetric charact-
eristics). Furthermore, treatment-related outcomes were
analysed, including progression-free survival (PFS), overall
survival (OS), and time to local progression (TTLP).

Descriptive statistics such as the mean±standard deviation
(parametric), median (range) (nonparametric), and frequency
(percentage) (categorical) were employed to summarize the
distribution of various patient, tumour, and treatment-
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Retrospective review of 132
patients with metastatic OG
cancer treated with pCT

35 Patients progressed in the
first 3 months after starting 
1st-line chemotherapy with 
poor prognosis Group A (pCT-RT):

53 patients received palliative
RT after completion of
1st-line chemotherapy

Group B (pCT):
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Fig. 1.  (A) Schematic illustration of study design. (B) Palliative radiotherapy after initial palliative chemotherapy (pCT-RT)
prolongs progression-free survival (PFS) and overall survival (OS) compared to palliative chemotherapy (pCT) alone. The
median PFS of patients treated with pCT-RT was significantly increased at 14 months compared to 9.5 months in patients
treated with pCT (p < 0.015). The median OS of patients after pCT-RT was 23.3 months compared to 14 months in patients
treated with pCT alone (p < 0.001). OG, esophago-gastric. 
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related variables. Further statistical analysis was performed
using the chi-square test for categorical variables and the
Mann-Whitney U-test for continuous nonparametric vari-
ables. For the analysis of OS, disease-specific death was the
only event noted, with surviving patients censored at the
time of last visit. The date of disease progression or recur-
rence, as demonstrated by clinical deterioration and radio-
logical imaging, was defined as an event for the analysis of
PFS. The duration of PFS and OS was estimated from date of
diagnosis, and Kaplan-Meier technique was used to estimate
the PFS probabilities, combined with the univariate and 
multivariate Cox proportional hazards models to measure
the association of various clinical parameters with PFS and
OS. The log-rank test was used to assess the difference in PFS
and OS among different groups. Null hypotheses of no 

difference were rejected if p-values were less than 0.05, or,
equivalently, if the 95% confidence intervals (CIs) of risk
point estimates excluded 1. All statistical analysis was per-
formed using the IBM SPSS ver. 21.0 (IBM Co., Armonk, NY).

Results

1. Patient and tumour characteristics

The study groups were well-matched, with male predom-
inance and most patients falling within the 60- to 70-year age
group. The commonest tumour site was the oesophagus

All patients

Metastasis (non-regional nodes)

Metastasis (liver)

Metastasis (peritoneum)

Metastasis (other sites)

Metastasis (one site)

Metastasis (> one site)

Chemotherapy (1st-line alone)

Chemotherapy (2nd-line)

0.45 (0.28-0.71)

0.81 (0.34-1.94)

0.54 (0.23-1.26)

0.12 (0.36-0.41)

0.17 (0.30-0.98)

0.48 (0.25-0.91)

0.45 (0.23-0.87)

0.42 (0.20-0.88)

0.39 (0.19-0.81)
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95% CI
p-value

Esophagus 1.637 0.127
GOJ/Stomach 1.701 0.083
Non-regional
  lymphadenopathy

0.600 0.257

Liver metastasis 0.961 0.927
Peritoneal metastasis 1.653 0.236
> One site metastasis 1.509 0.147
pCT-RT 0.329

Lower
0.869
0.933
0.248

0.414
0.720
0.865
0.192

Upper
3.082
3.099
1.452

2.233
3.793
2.630
0.583 0.000

Fig. 2.  Effect of different variables on survival outcomes. (A) The use of pCT-RT was an independent predictor of overall
survival on multivariate analysis that was not influenced by the site of tumour or nature of metastatic disease. (B) The survival
benefit of pCT-RT was observed in all sub-groups independent of site and number of metastasis and subsequent lines of
systemic chemotherapy. (C) There was favorable trend with increased survival benefit (non-significant) in patients treated
with higher biological equivalent dose of radiation (p=0.08). HR, hazard ratio; CI, confidence interval; GOJ, gastro-esophageal
junction; pCT-RT, palliative chemotherapy-radiotherapy.
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Fig. 3.  Case examples of diagnosis and multi-modality management of cancers of esophagus. (A) A 50-year-old female;
cancer of lower esophagus and GOJ (arrow) (AC); liver and brain metastasis (arrow); 8 cycles of EOX chemotherapy; palliative
radiotherapy to whole brain and primary tumor (20 Gy in 5 fractions); OS of 11 months (dead). (B) A 48-year-old male; cancer
of esophagus and GOJ (AC); enlarged FDG-avid coeliac (yellow arrow) and para-aortic lymphadenopathy (red arrow) with
lung metastasis; 6 cycles of EOX chemotherapy; palliative radiotherapy to primary tumor (30 Gy in 10 fractions); OS of 35
months (alive). GOJ, gastro-esophageal junction; AC, adenocarcinoma; EOX, epirubicin, oxaliplatin, capecitabine; OS, overall
survival.

Fig. 4.  Case examples of diagnosis and multi-modality management of cancers of stomach. (A) A 61-year-old male; cancer
of stomach (AC); locally advanced disease at pylorus with contiguous involvement of left lobe of liver (arrow); liver and
lung metastasis; 6 cycles of EOX chemotherapy; palliative radiotherapy to primary tumor (20 Gy in 5 fractions); OS of 20
months (dead). (B) A 75-year-old male; cancer of stomach (AC); locally advanced disease at linitis plastica (arrow); omental
disease; 6 cycles of EOX chemotherapy; palliative radiotherapy to primary tumor (30 Gy in 10 fractions); OS of 12.4 months
(dead). AC, adenocarcinoma; EOX, epirubicin, oxaliplatin, capecitabine; OS, overall survival.
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(n=38) followed by stomach (n=30) and the gastrooesophag-
eal junction (n=29). Most tumours were AC (n=86) with the
remaining representing squamous cell carcinomas (n=10).
There was evidence of positive HER-2 expression in two 
patients with GOJ AC. 

The most common site of metastatic disease was nonre-
gional lymphadenopathy followed by liver, peritoneum,
lung, bone, and less common sites including adrenal glands,
ovaries, and skin, with one instance of brain metastasis. The
proportion of patients presenting with more than one site of
metastatic disease ranged between 30%-50%. There was no
significant difference in the frequency and distribution of 
different sites of metastatic disease between the two groups
(Table 2). 

Most patients (n=86) received triplet combination chem-
otherapy employing ECX (epirubicin, cisplatin, capecitab-
ine), EOX (epirubicin, oxaliplatin, capecitabine) regime and
nine patients received doublet chemotherapy with a plat-
inum/FP regime. In addition, two patients with HER-2 pos-
itive tumours received a combination regime of platinum/FP
and trastuzumab. The mean number of cycles received was
similar in both groups and ranged from 5.84±1.62 in group
A to 5.45±1.53 in group B. All patients had responding or sta-
ble disease upon completion of chemotherapy except two 
patients in group A who developed mild disease progression
characterised by progressive unilateral supraclavicular lym-
phadenopathy (vide infra). The proportion of patients receiv-
ing second line chemotherapy ranged between 35%-50%
(Table 2). 

2. Palliative radiotherapy (group A: pCT-RT)

Most patients received pRT to primary tumour as consol-
idation therapy within three months of completion of first-
line pCT (n=44) with a median time-interval of 0.7 months
(range, 0 to 2.9 months). In addition, nine patients received
delayed pRT at the time of developing local tumour progres-
sion and more than 6 months after completion of first-line
pCT with median time-interval of 10 months (range, 6 to 26
months). The palliative radiation dose-schedule of 30 Gy in
10 fractions was the most commonly employed radiation-
therapy protocol in 38 patients (oesophagus and GOJ, n=28;
gastric, n=10) followed by 20 Gy in five fractions in 13 
patients (oesophagus and GOJ, n=9; gastric, n=4). In addi-
tion, two patients (GOJ, 1; gastric, 1) received 45 Gy in 25
fractions with concurrent chemotherapy. 

All patients had stable and well-controlled metastatic 
disease at time of radiotherapy except two cases with pro-
gressive unilateral supraclavicular lymphadenopathy that
was treated synchronously (20 Gy in 5 fractions) with pRT
to the primary tumour. One patient with synchronous brain
metastasis also received whole brain pRT (20 Gy in 5 frac-

tions). 
All patients completed radiotherapy as planned. Radio-

therapy-induced esophagitis and nausea were common but
no significant (grades 3/4) toxicities were observed except in
one patient who required admission postradiotherapy with
severe esophagitis requiring parenteral analgesia and nutri-
tional support. 

3. Treatment-related outcomes

1) OS and PFS

The median OS for the entire group was 16.9 months
(range, 4.8 to 55.4 months). After median follow-up of 16.1
months (range, 4.8 to 55.4 months), 39/53 of patients (74%)
had died in group A (pCT-RT) compared to 37/44 patients
(84%) in group B (pCT). The median OS for patients treated
with pCT-RT (group A) was 23.3 months (95% CI, 17.70 to
28.89 months) compared to 14 months (95% CI, 10.91 to 17.08
months) after pCT (group B) (p < 0.001). Similarly, the 
median PFS was significantly increased in patients treated
with pCT-RT at 14 months (95% CI, 10.90 to 17.09 months)
compared to 9.5 months (95% CI, 7.23 to 11.76 months) after
pCT (p < 0.015) (Fig. 1). More specifically, the postradiother-
apy OS in group A was 11.8 months (95% CI, 7.4 to 16.2
months) (Fig. 1).

We performed a multivariate analysis to assess the effect
of different confounding variables on OS using Cox regres-
sion analysis and proportional hazard statistical model. The
use of pCT-RT was the only independent positive predictor
of survival. OS was not influenced by the site of tumour and
the nature or distribution of metastatic disease (Fig. 2A). 
Furthermore, stratification analysis based on the above 
covariates demonstrated the presence of therapeutic benefit
in favour of pCT-RT across all sites of tumour, including 
patients with gastric AC. The therapeutic benefit was 
observed in all subgroups of metastatic disease, although 
this was nonsignificant in patients with nonregional lym-
phadenopathy and liver metastasis (Fig. 2B). 

Patients treated with higher biological equivalent dose
(BED) dose-fractionation schedules demonstrated a trend 
towards improvement in OS. More specifically, patients
treated with higher BED palliative regimes (30 Gy in 10 frac-
tions or 45 Gy in 25 fractions) improved, although nonsignif-
icantly, in OS, 26.2 months (95% CI, 21.5 to 30.9 months)
compared to 16.0 months (95% CI, 9.58 to 22.41 months) in
patients treated with lower BED regimes (20 Gy in 5 frac-
tions) (p=0.08) (Fig. 2C).

2) Local recurrence and TTLP

Local recurrence (LR) was observed in 12/53 patients
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(23%) in group A (pCT-RT) compared to 16/44 patients
(36%) in group B (pCT). All patients developing recurrence
after pCT-RT underwent insertion of an oesophageal ELS as
primary treatment for palliation of dysphagia. In compari-
son, 9/16 patients developing LR after pCT underwent 
insertion of ELS and 8/16 patients received pRT with one 

patient receiving combined stent and pRT. The median TTLP
was significantly higher in patients after pCT-RT at 17.3
months (range, 5.23 to 44.50 months) compared to 8.3 months
(range, 4.10 to 25.23 months) in patients treated with pCT
(p=0.006).

Table 3. Summary of outcomes from studies of palliative radiotherapy in metastatic esophago-gastric cancer

Source Study design Study protocol Outcome
Rueth et al. (2012) [8] Retrospective 45 Patients Subjective improvement in dysphagia after 

Assessment of effects All patients had  ELS in 68.9%
of pRT on symptoms ELS insertion No symptom benefit with addition of pRT
and OS in patients 25 Patients 30-Day mortality 15.6%
with cancer of received pRT pRT was associated with increased MS compared 
esophagus after ELS with ELS alone  (98 days vs. 38 days)
insertion

Hanna et al. (2012) [11] Retrospective 63 Patients Mean wait time from diagnosis to treatment: stent
Assessment of effects 50/63 (79%) (22 days) and RT (54 days) (p=0.003)
of pRT and ELS on received pRT 85% with stent were palliated within 
symptoms in patients (HDR-BT in 18/50, 2 weeks compared with 50% after pRT
with cancer of EBRT in 10/50, Symptoms recurred after stent in 20% 
esophagus EBRT+BT in 22/50) at 10 weeks compared with 10% after RT

13/63 (21%) 
underwent ELS insertion

Eldeeb and El-Hadaad Prospective 91 Patients ELS was associated with rapid palliation of 
(2012) [9] Assessment of effects of pRT (n=30), ELS (n=35), symptoms compared with pRT alone

pRT±ELS on symptoms pRT+ELS (n=26) Median OS significantly increased in 
and OS in patients with ELS+RT (237 days) compared with pRT (119 days) 
cancer of esophagus and ELS (169 days) (p=0.01)

Homs et al. (2004) [12] Randomized phase III 209 Patients Rapid improvement of dysphagia after 
RCT to assess and HDR-BT (n=108), ELS compared with HDR-BT 
compare the effects of ELS (n=101) Increased duration of palliation after HDR-BT
HDR-BT compared with No differences in OS but QoL better after HDR-BT
ELS for palliation of 
dysphagia in patients with 
cancer of esophagus

Zhong et al. (2003) [10] Prospective 34 Patients ELS+pRT was associated with improvement 
Assessment of effects ELS (n=18), in OS (37.5%) compared with ELS (11%) 
of pRT and ELS on ELS+pRT (n=16) at 12 months (p < 0.01)
symptoms and OS in Significant reduction in dysphagia recurrence 
patients with cancer of after ELS+RT (p < 0.01) 
esophagus 

Sharma et al. (2002) [13] Retrospective 64 Patients Dysphagia improved in 38% and stabilized 
Assessment of the HDR-BT (n=38), in 41% of patients
effects of pRT on HDR-BT+pRT (n=20) Median dysphagia-free survival of 10 months
symptoms and OS in Median OS of 7 months
patients with cancer 
of esophagus

pRT, palliative radiotherapy; OS, overall survival; ELS, endoluminal stent; MS, median survival; HDR-BT, high-dose rate
brachytherapy; EBRT, external beam radiotherapy; RT, radiotherapy; RCT, randomized controlled trial;  QoL, quality of life. 
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Discussion

In this retrospective study, we presented the therapeutic
outcomes in metastatic OG cancer after a sequential multi-
modal approach in which patients responding well to initial
chemotherapy were treated with pRT to primary tumour
(Figs. 3 and 4). Most patients in our study received optimum
schedules of chemotherapy. The median OS for the entire 
cohort of patients was 16.9 months, higher than previously
reported historical controls. However, patients receiving
pCT-RT improved significantly in PFS and OS compared to
a favourable cohort of patients treated with chemotherapy
alone. More specifically, patients treated with pCT-RT had
an overwhelming survival benefit of approximately nine
months, a new finding. The use of pCT-RT was associated
with favourable response in all subgroups of metastatic 
disease, but the benefit was reduced and nonsignificant in

patients with nonregional lymphadenopathy and liver
metastasis. However, the observed survival benefit was 
robust and significant in patients with other visceral metas-
tasis including peritoneum, bone and lung. 

There were no objective assessments of QoL performed in
the study, but patients treated with pCT-RT had reduced
probability of local progression and significantly increased
median TTLP compared to patients treated with chemother-
apy alone. In addition, most patients maintained their nutri-
tional status and general fitness/PS after pCT-RT which may
reflect the higher proportion of patients receiving subsequent
second-line therapies on relapse.

Most recent studies investigating pRT in advanced OG
cancer reported its role for palliation of dysphagia in patients
with or without ELS [8-13]. All of these studies consistently
report successful and durable palliation of dysphagia after
pRT, with a suggestion of superior outcomes in patients 
having combined ELS insertion and pRT (Table 3). However,

Table 4. Summary of outcomes from studies of multimodality therapy in advanced esophagus-gastric cancer

Source Study design Treatment protocol Outcome
Coia et al. (1993) [14] Retrospective 49 Patients Local response in 91% patients

SCC and AC pRT (50 Gy in 25 fractions) Median OS of 8 months
with concurrent chemotherapy 
(5 FU and mitomycin) 

Urba and Turrisi (1995) [15] Retrospective 27 Patients Local response in 17/27 (59%) 
AC 75%, SCC 25% pRT with concurrent carboplatin Median OS of 6 months

and 5 FU 
Hayter et al. (2000) [16] Prospective 22 Patients Local response in 15/22 (68%) 

Phase I/II study pRT (30 Gy in 10 fractions) with Median OS of 5 months
SCC and AC concurrent single course of 

chemotherapy (5 FU and mitomycin) 
Harvey et al. (2004) [17] Retrospective 106 Patients Local response in 78%

SCC and AC pRT (35 Gy in 15 fractions) with Median OS of 7 months
concurrent single course of 5-FU- 
based chemotherapy

Burmeister et al. (2005) [18] Retrospective 24 Patients Local response in 67% 
SCC and AC pRT (35 Gy in 15 fractions) with Median OS of 9 months

concurrent continuous infusion 
of 5 FU 

Cho et al. (2008) [19] Retrospective 37 Patients Local response in 76%
SCC pRT (54 Gy in 27 fractions) with Median OS of 11.6 months

concurrent S-1 and cisplatin
Further 6 cycles of S-1/cisplatin 

Ikeda et al. (2011) [20] Retrospective 40 Patients Local response in 95% 
SCC Initial chemotherapy with 5 FU Median OS of 12 months

and cisplatin
40 Gy in 20 fractions combined

with concurrent 5 FU and cisplatin

SCC, squamous cell cancer; AC, adenocarcinoma; pRT, palliative radiotherapy; 5 FU, 5 fluorouracil; OS, overall survival. 
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the effects of pRT on survival are poorly defined, with a few
studies reporting survival outcomes that are potentially 
contradictory and conflicting. Homs et al. [12] reported on a
randomized phase III study comparing the outcomes of
HDR-BT and ELS in which 209 patients were randomised to
ELS placement (n=108) or single-dose (12 Gy) HDR-BT
(n=101). Dysphagia improved more rapidly after ELS place-
ment but long-term relief of dysphagia was better after HDR-
BT combined with improved QoL measures. However, the
use of HDR-BT was not associated with an improvement in
OS. In contrast, some recent studies have reported on prob-
able survival benefit in favour of pRT after ELS insertion
compared to ELS alone [8-10]. These studies are limited by
their predominantly retrospective nature and small sample
size combined with heterogeneities across the study popu-
lations and therapeutic protocols. Sreedharan et al. [21] 
reported a large systematic review for the Cochrane database
incorporating 2,542 patients from 40 studies and recom-
mended HDR-BT as an appropriate alternative to ELS for
palliation of dysphagia that may provide additional survival
benefit with a better QoL. However, the role of pRT in
metastatic gastric cancer is limited primarily to control of
local bleeding complications [22,23]

There is limited evidence on the use of multi-modal ther-
apy in metastatic OG cancer. Most initial studies evaluated
the role of palliative conformal radiotherapy (CRT) primarily
in patients with advanced oesophageal cancer, and demon-
strated evidence of good local response ranging from 60%-
90% but overall prognosis remained poor at approximately
6 months (Table 4) [14-20]. More recently, Ikeda et al. [20] 
reported on a retrospective study of 40 patients with metasta-
tic SCC of the oesophagus treated with median four cycles
(range, 1 to 7 cycles) of chemotherapy using 5 FU and 
cisplatin followed by concurrent CRT with 40 Gy in 20 frac-
tions and two cycles of concurrent 5 FU and cisplatin. The
study reported excellent local control of the primary lesion
in 95% of patients including 12 patients (30%) who achieved
a complete response. The median survival was 308 days, and
the 1-year survival rate was 45%. 

In contrast to the above studies, the multimodal approach
adopted in our study supports the use of a sequential strat-
egy in which patients developing good response to initial
pCT received pRT to the primary tumour, but in the context
of well-controlled metastatic disease. The limitations of a 
retrospective analysis are well-recognised including the 
existence of possible disease and treatment-related hetero-
geneities and selection bias. The observed heterogeneities in
our study were not statistically significant and were not
found to have any association with survival. However, this
does not exclude the possibility of a selection bias particu-
larly as there were no predefined clinical criteria for recom-
mending pRT, which was essentially at the clinician’s

discretion. 
Approximately 90% of patients (86/97) in our series had

AC, which are usually less sensitive to radiation than squa-
mous cell cancers. Indeed, radical CRT is the widely accepted
definitive therapeutic modality for localised squamous cell
cancer of oesophagus. However, the effectiveness of com-
bined-modality treatment in our cohort comprised primarily
of AC reinforces the clinical importance of this therapeutic
strategy and its possible application in the future. Further-
more, the benefit of palliative CRT was also observed in 
gastric AC that has not been reported previously.

The observed benefit after pCT-RT was more evident in
patients receiving higher BED radiation dose-schedules 
indicative of possible dose-dependent effect. This remains
untenable in the absence of rigid prescribing criteria and 
possibility of selection bias in determining appropriate dose-
radiation schedules. However, it does lend support for 
further investigation of alternative high-BED hypofraction-
ated schedules (e.g., 40 Gy in 15 fractions; 36 Gy in 12 frac-
tions) in future studies. 

The possible intriguing cellular mechanisms by which pRT
to primary tumour may influence metastatic disease remain
unknown. However, the immunological effects of radiation
are well-recognised including the existence of “abscopal” 
bystander effects that may influence tumour growth outside
of the irradiated region. The development of bystander effect
is proposed to be related to the activation of radiation-
induced immunological cell-death mechanisms, as evident
by an increase in levels of serum tumour necrosis factor after
radiotherapy that can enhance the cytotoxic activity of natu-
ral killer cells [24,25].

The results from our study are encouraging and distinct,
and provide indication of possible radiation-induced cellular
mechanisms with systemic reverberations that may influence
survival in patients with metastatic OG cancer. However, the
true benefit of using this approach can be validated only in
a randomized clinical trial that should also include investi-
gation of alternative high-BED hypofractionated dose-sched-
ules and objective assessment of other important parameters
including QoL.

Conclusion

In our study, the median OS of patients who received pRT
after initial chemotherapy was 23.3 months, one of the high-
est reported survival outcomes in metastatic OG cancer. 
Improved outcomes were observed when pRT was empl-
oyed after optimum systemic dosage of chemotherapy and
in the context of well-controlled metastatic disease. Further-
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more, our study included patients with gastric cancer, and
the use of multimodal therapy in metastatic gastric cancer
has not been reported. The interesting and provocative 
observations in our study present strong arguments for fur-
ther investigation of this strategy in randomized clinical 
trials. 
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