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ABSTRACT

BACKGROUND 
We assessed the use of external beam radiotherapy, brachytherapy chemoradiotherapy 

and chemotherapy in patients with metastatic esophageal cancer and evaluated the ef-

fect on overall survival. 

METHODS 

We included all patients diagnosed with synchronous metastatic esophageal cancer in 

the south of the Netherlands between January 1st 1994 and December 31st 2013. Pro-

portions of patients treated with external beam radiotherapy, brachytherapy, chemora-

diotherapy and chemotherapy were described with respect to the period of diagnosis, 

patient and tumor characteristics. Independent risk factors for death were discriminated. 

RESULTS 
1020 patients were included, 61.5% of these patients received palliative treatment with 

external beam radiotherapy, chemoradiotherapy, brachytherapy and/or chemothera-

py. The use of external beam radiotherapy decreased from 44.5% in 1994 to 22.2% in 

2013 (p=0.0001), whereas the use of chemoradiotherapy increased from 2.9% in 1994 to 

19.1% in 2013 (p<0.0001). The prescription of systemic chemotherapy as single modality 

increased from 13.9 to 30.5% (p<0.0001). The use of brachytherapy decreased from 20.9% 

in 1994 to 7.4% in 2013 (p=0.0013). The odds of receiving external beam radiotherapy, 

brachytherapy, chemoradiotherapy and chemotherapy were influenced by different tu-

mor and patient characteristics, such as age, gender, histologic subtype and number of 

metastatic sites. The median overall survival in patients with metastatic esophageal cancer 

significantly improved over time from 18 weeks (1-year survival rate 14.4%) in 1994-1998 to 

25 weeks (1-year survival rate 22.4%) in 2009-2013. Patients treated with chemoradiother-

apy had the most favorable prognosis, followed by patients treated with chemotherapy 

as a single modality. 

CONCLUSION 

The median overall survival of patients diagnosed with metastatic esophageal cancer im-

proved from 18 weeks in 1994-1998 to 25 weeks in 2009-2013. Although this increase 

could be attributed to stage migration, our population-based study suggests that major 

changes in treatment strategies and appropriate patient selection might have played a 

role as well.
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INTRODUCTION

Around 35% of the patients with esophageal cancer present with metastatic disease.[1] 

These patients have an extremely poor prognosis, with a 1-year survival rate of 18%.[2] 

Treatment of patients with metastatic esophageal cancer is complex, with a wide range of 

local and systemic treatment options. 

In order to achieve adequate locoregional palliation, different modalities can be used, 

such as external beam radiotherapy, brachytherapy, chemoradiotherapy or endoscopic 

stent placement. Historically, external beam radiotherapy has played an important role in 

the management of locoregional disease. However, in 1992 the radiation therapy oncol-

ogy group (RTOG) published a landmark trial (RTOG-85-01), which showed that chemo-

radiotherapy was superior to external beam radiotherapy in terms of survival and locore-

gional control in patients with locally advanced esophageal cancer.[3, 4] The benefit of 

both treatments is often slow in onset, whereas a more rapid relief of dysphagia can be 

achieved with brachytherapy or endoscopic stent placement. Brachytherapy is recom-

mended for patients with a life expectancy between 3 and 6 months. In patients with a 

shorter life expectancy or those with a firm stenosing tumor, endoscopic stent placement 

is preferred, which offers instant relief of symptoms.[5-7]

Systemic chemotherapy can provide palliation, improve quality of life, and prolong sur-

vival in patients with metastatic gastroesophageal cancers.[8, 9] There is no consensus re-

garding which regimen should be used in first line. Most guidelines advise that patients 

with a good performance status should be offered combination chemotherapy, including 

a platinum and fluoropyrimidine derivative.[5, 10] 

Population-based data on the use of the above mentioned modalities in patients with 

metastatic esophageal cancer are sparse. In 2007 Cronin-Fenton et al. assessed trends in 

time for treatment of esophageal and gastric cancer. They observed an increased use of 

chemotherapy and radiotherapy in surgically and non-surgically treated patients. Howev-

er they were unable to distinguish between curative and palliative treatments.[11]

In the present population-based study we aimed to assess the use of external beam ra-

diotherapy, brachytherapy, chemoradiotherapy and chemotherapy in patients with meta-

static esophageal cancer. We evaluated which factors were associated with the use of the 

different modalities and assessed the effect on overall survival. 
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METHODS 

DATA COLLECTION 
We obtained data from the Eindhoven Cancer Registry (ECR), which is maintained by 

the Comprehensive Cancer Centre Netherlands. The ECR is a population-based registry 

that collects data on all patients with newly diagnosed cancer in the southern part of the 

Netherlands. The registry area comprises about 2,4 million inhabitants and encompass-

es 10 general hospitals, 2 large radiotherapy institutions and 6 pathology laboratories. 

These pathology laboratories participate in the nationwide automated pathological ar-

chive (PALGA), which notifies the cancer registry on all newly diagnosed malignancies. 

Within 6 to18 months after notification, information on patient and tumor characteristics 

are extracted from medical records, e.g. age, gender, comorbidity (modified version of 

the Charlson comorbidity index), socioeconomic status (defined at neighborhood lev-

el, combining mean household income and mean value of the house/apartment) date 

of diagnosis, hospital of diagnosis, subside of primary tumor (International Classification 

of Diseases for Oncology (ICD-O) topography codes), morphology (ICD-O morphology 

codes), tumor stage (TNM classification staged following recommendations of the Inter-

national Union Against Cancer in the respective period (4th-7th edition)), tumor grade 

and subsite of metastasis (ICD-O topography codes).

We included all the patients diagnosed with esophageal cancer (ICD-O topography codes 

C15.0-C15.9) in the south of the Netherlands between January 1st 1994 and December 

31st 2013. Our inclusion was limited to adenocarcinomas (ICD-O morphology codes 8140, 

8142, 8144, 8145, 8210, 8211, 8255, 8260-8263, 8480, 8481, 8490, 8560, 8570, 8574) and 

squamous cell carcinomas (ICD-O morphology codes 8070-8076, 8078) of the esopha-

gus. Other morphology codes were excluded or did not occur during the study period. 

 In this study, we focused on the treatment and survival of patients with metastatic ade-

nocarcinomas or squamous cell carcinomas of the esophagus. We did not classify cervical 

and celiac lymph node involvement (M1a in the 5th and 6th TNM edition) as metastat-

ic disease, because after the introduction of the 7th TNM edition in 2010 these nodal 

metastases, regardless of the primary tumor location, are no longer regarded as distant 

metastatic disease. 

The Eindhoven Cancer Registry contains information on primary therapies defined as 

therapies given or planned within 6 months after the initial diagnosis. Trends in treatment 

with external beam radiotherapy, brachytherapy, chemoradiotherapy and chemotherapy 

over time are shown using three-year moving averages. Unfortunately, no information is 

available on endoscopic stent placement. 

To establish survival, patients’ vital status at January 1st 2015 was assessed through link-

age with civil municipal registries and the central Bureau for Genealogy, which collects 

data on all deceased Dutch Citizens. 
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STATISTICAL ANALYSIS 

We described proportions of patients treated with external beam radiotherapy, brachyther-

apy, chemoradiotherapy and chemotherapy according to different patient and tumor 

characteristics. Trends in time were analyzed by means of a Cochran-Armitage trend test. 

Multivariable logistic regression analysis was used to identify predictive factors. Variables 

included in the analysis were sex, age, comorbidity, socioeconomic status, histologic sub-

type, number of metastatic sites and period of diagnosis. 

Survival time was defined as the time from diagnosis to death or to January 1, 2015 for pa-

tients who were still alive. Survival was calculated based on all-cause mortality. Differences 

between survival curves were evaluated by means of a log-rank test. Independent risk fac-

tors for death were discriminated by means of multivariable proportional hazard regres-

sion modeling. To investigate the effect of different treatment modalities on the hazard 

ratios (HRs) of death, we built the model with and without treatment variables.  

Statistical analyses were carried out using SAS statistical software. (Version 9.4, SAS in-

stitute, Cary, NC, U.S.A.). For all analyses, a two sided p-value p<0.05 was considered 

statistically significant. 
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RESULTS 

Between 1994 and 2013, 3349 patients were diagnosed with esophageal cancer in the 

south of the Netherlands, of whom 1020 (30.5%) had synchronous metastases. The char-

acteristics of patients presenting with metastatic disease are depicted in table 1. Overall, 

79.4% of these patients were male and the median age at time of diagnosis was 66 years 

(range 31-93). Adenocarcinoma was the predominant subtype of esophageal cancer in 

our study (70.4%). In the course of time the proportion of adenocarcinomas increased 

from 48.7% in 1994-1998 to 75.8% in 2009-2013. 

The proportion of patients presenting with metastatic disease also increased over time 

from 21.9% in the period 1994-1998 to 32.1% in 2009-2013 (figure 1). 

Of the patients with metastatic disease, 69.0% had single site metastases, in 22.3% 2 

organs were affected and in the remaining 8.7% 3 or more organs were affected. The pro-

portion of patients presenting with metastases in multiple organs increased significantly 

over time, from 10.8% in 1994-1998 to 37.4% in 2009-2013 (p<0.0001) (figure 1). The most 

often affected sites were the liver (42.6%), the extra regional lymph nodes (44.5%) and the 

lungs (22,.7%). 

Of the patients with metastatic esophageal cancer, 61.5% received external beam radio-
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FIGURE 1 Percentage of patients presenting with metastases and number affected organs, in patients with 

esophageal cancer diagnosed between 1994 and 2013 in the Southern Netherlands (N=3349)  
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therapy, chemoradiotherapy, brachytherapy and/or chemotherapy. The proportion of 

patients receiving treatment increased from 55.9% in 1994-1998 to 69.9% in 2009-2013 

(p=0.0001). Trends over time are depicted in figure 2. 

The use of external beam radiotherapy decreased during the study period from 44.5% 

in 1994 to 22.2% in 2013 (p=0.0001). Similarly, the use of brachytherapy decreased from 

20.9% in 1994 to 7.4% in 2013 (p=0.0013). The use of chemoradiotherapy increased from 

2.9% in 1994 to 19.1% in 2013 (p<0.0001). Chemotherapy as a single treatment modality 

increased from 13.9% to 30.5% (p<0.0001). Within the first 6 months after diagnosis, 82.6% 

of the treated patients (N=518) received treatment with one modality. Multiple modalities 

were used in 17.4% of the treated patients (N =109); 42 patients (6.7%) received external 

beam radiotherapy and brachytherapy, 22 patients (3.5%) received brachytherapy and 

chemotherapy and 38 patients (6.1%) received chemoradiotherapy and chemotherapy. 

The majority of patients treated with chemoradiotherapy and chemotherapy was treated 

between 2009 and 2013. 

Table 2a and 2b present the crude percentages and adjusted odds ratios for the use of ex-

ternal beam radiotherapy, brachytherapy, chemoradiotherapy and chemotherapy. Young 

patients (<50 yrs.) were more often treated with chemotherapy, whereas external beam 

radiotherapy was prescribed less frequently to young patients. Patients aged 70 or older 

had lower odds receiving chemotherapy and chemoradiotherapy. Histologic subtype was 

associated with the receipt of chemotherapy and external beam radiotherapy, squamous 

cell cancers were more often treated with external beam radiotherapy and less often with 
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chemotherapy compared to adenocarcinomas. In patients with metastases in multiple 

organs, the odds of receiving chemoradiotherapy were lower. 

The median overall survival in patients with metastatic esophageal cancer improved from 

18 weeks (1-year survival rate 14.4%) in 1994-1998 to 25 weeks (1-year survival rate 22.4%) 

in 2009-2013. Table 3 shows the results of a proportional hazard regression analysis. This 

improvement in survival was not observed anymore after adjusting for treatment. Also, we 

found that the different therapeutic approaches were associated with survival. The worst 

survival was seen in ‘untreated’ patients, who had a median overall survival of 9 weeks (1-

year survival rate 4.6%). Patients treated with external beam radiotherapy and brachyther-

apy had a comparable prognosis of approximately 21-23 weeks (1-year survival rate 9.4%-

15.0%). Superior survival was seen in patients treated with chemotherapy, median survival 

42 weeks (1-year survival rate 36.0%). Patients treated with chemoradiotherapy had the 

most favorable prognosis, with a median survival of 51 weeks (1-year survival rate 50.0%). 

A separate multivariable analysis demonstrated a survival benefit of chemoradiotherapy 

over systemic chemotherapy (HR 0.63, 95% CI 0.45-0.89, p=0.0086 ).

NUMBER PERCENTAGE

Sex

 Male 810 79.4

 Female 210 20.6

Age (yrs.)

 <50 72 7.0

 50-59 237 23.2

 60-69 341 33.4

 70-79 270 26.5

  ≥80  100 9.8

No. of comorbid conditions 

 0 463 45.4

 1 343 33.6

 2 or more 159 15.6

 Unknown 55 5.4

Social economic status (SES)

 Low 245 24.0

 Intermediate 415 40.7

 High 281 27.6

TABLE 1 Characteristics of patients with metastatic esophageal cancer, diagnosed between 1994 and 2013 in 

the Southern Netherlands  (N=1020)
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NUMBER PERCENTAGE

Social economic status (SES)

 Institutions 46 4.5

 Unknown 33 3.2

Histologic subtype

 Adenocarcinoma 718 70.4

 Squamous cell carcinoma 302 29.6

No. of metastatic sites

 1 704 69.0

 2 227 22.3

 3 or more 89 8.7

Period of diagnosis 

 1994-1998 111 10.9

 1999-2003 214 21.0

 2004-2008 307 30.1

 2009-2013 388 38.0

Treatment 

 No treatment 393 38.5

 External beam radiotherapy (EBRT) 247 24.2

 Brachytherapy (BRT) 178 17.5

 Chemoradiotherapy (CRT) 99 9.7

 Chemotherapy (CT) 218 21.4

TABLE 1 CONTINUED Characteristics of patients with metastatic esophageal cancer, diagnosed between 1994 

and 2013 in the Southern Netherlands  (N=1020)

CRUDE
% 

EBRT

ODDS 
RATIO

(95% CI

CRUDE 
% 

BRT

ODDS RATIO
(95% CI)

CRUDE 
%

CRT

ODDS 
RATIO

(95% CI)

Sex 

 Male 22.7 1.00 (reference) 18.9 1.00 (reference) 9.6 1.00 (reference) 

 Female 30.0 1.33 (0.93-1.90) 11.9 0.58 (0.37-0.93) 10.0 1.05 (0.59-1.87)

TABLE 2A Crude percentages and odds of receiving external beam radiotherapy, brachytherapy and chemora-

diotherapy in patients with metastatic esophageal cancer, diagnosed between 1994 and 2013 in the Southern 

Netherlands (N= 1020)
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CRUDE
% 

EBRT

ODDS RATIO
(95% CI

CRUDE 
% 

BRT

ODDS RATIO
(95% CI)

CRUDE 
%

CRT

ODDS RATIO
(95% CI)

Age (yrs.)

 50-59 23.2 0.89 (0.59-1.33) 22.8 1.80 (1.15-2.80) 12.7 1.13 (0.66-1.94

 60-69 23.8 1.00 (reference) 13.8 1.00 (reference) 12.9 1.00 (reference)

 70-79 30.7 1.52 (1.04-2.21) 17.0 1.30 (0.82-2.06) 5.6 0.33 (0.17-0.53)

  ≥80  22.0 1.03 (0.58-1.81 18.0 1.55 (0.83-2.89) 0.0 Not applicable

No. of comorbid conditions 

 0 24.0 1.00 (reference) 18.6 1.00 (reference) 19.2 1.00 (reference)

 1 27.4 1.07 (0.77-1.51) 17.2 1.04 (0.71-1.53) 17.6 1.19 (0.71-1.97)

 2 or more 20.8 0.68 (0.43-1.09) 17.0 1.07 (0.64-1.78) 14.9 1.07 (0.53-2.16)

 Unknown 16.4 0.54 (0.25-1.17) 10.9 0.48 (0.20-1.18 10.0 0.53 (0.12-2.39

Social economic status (SES)

 Low 26.1 0.98 (0.67-1.43) 17.1 0.98 (0.63-1.50) 8.6 0.97 (0.54-1.74)

 Intermediate 24.8 1.00 (reference) 18.1 1.00 (reference) 10.4 1.00 (reference)

 High 23.8 1.02 (0.70-1.47) 16.7 0.94 (0.62-1.43) 11.7 1.10 (0.66-1.85)

 Institutions 10.9 0.34 (0.13-0.90) 13.0 0.68 (0.27-1.70) 2.2 0.31 (0.04-2.44)

 Unknown 24.2 1.13 (0.48-2.67) 24.2 1.72 (0.72-4.12 3.0 0.23 (0.03-1.81)

Histology

 Adenocarcinoma 21.2 1.00 (reference) 18.0 1.00 (reference) 9.3 1.00 (reference)

 Squamous-cell  

 carcinoma

31.5 1.52 (1.10-2.11) 16.2 0.92 (0.63-1.35) 10.6 1.12 (0.67-1.86

No. of metastatic sites

 1 26.4 1.00 (reference) 18.2 1.00 (reference) 11.2 1.00 (reference)

 2 21.6 0.82 (0.56-1.18) 17.6 1.01 (0.67-1.51) 7.5 0.49 (0.28-0.88)

 3 or more 13.5 0.58 (0.30-1.11) 11.2 0.58 (0.29-1.18) 3.4 0.15 (0.05-0.52)

Period 

 1994-1998 36.0 1.00 (reference) 16.2 1.00 (reference) 2.7 1.00 (reference)

 1999-2003 30.8 0.69 (0.41-1.15) 22.0 1.40 (0.75-2.58) 2.3  0.91 (0.21-3.94)

 2004-2008 17.3 0.41 (0.24-0.70) 23.1 1.55 (0.86-2.81) 7.5 3.91 (1.13-13.54)

 2009-2013 22.7 0.40 (0.24-0.66) 10.8 0.60 (0.32-1.12 17.5 11.82 (3.55-39.36)

TABLE 2A CONTINUED Crude percentages and odds of receiving external beam radiotherapy, brachytherapy 

and chemoradiotherapy in patients with metastatic esophageal cancer, diagnosed between 1994 and 2013 in 

the Southern Netherlands (N= 1020)

Abbreviations:

EBRT: External Beam Radiotherapy, BRT: Brachytherapy, CRT: chemoradiotherapy, CT: chemotherapy 
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CRUDE % CT ODDS RATIO (95% CI)

Sex 

 Male 23.2 1.00 (reference)

 Female 14.3 0.75 (0.47-1.19)

Age (yrs.)

 <50 43.1 2.37 (1.31-4.31)

 50-59 29.5 1.37 (0.92-2.04)

 60-69 26.1 1.00 (reference)

 70-79 9.3 0.24 (0.15-0.40)

  ≥80 3.0 0.07 (0.02-0.22)

No. of comorbid conditions 

 0 26.6 1.00 (reference)

 1 19.5 0.92 (0.63-1.35)

 2 or more 13.2 0.78 (0.44-1.37)

 Unknown 12.7 0.59 (0.25-1.43)

Social economic status (SES)

 Low 18.0 1.04 (0.66-1.62)

 Intermediate 20.7 1.00 (reference) 

 High 25.6 1.15 (0.77-1.72)

 Institutions 10.9 0.76 (0.27-2.16)

 Unknown 33.3 1.73 (0.71-4.22)

Histology

 Adenocarcinoma 26.2 1.00 (reference)

 Squamous cell carcinoma 9.9 0.30 (0.19-0.48)

No. of metastatic sites

 1    20.5 1.00 (reference) 

 2 23.8 0.96 (0.64-1.44)

 3 or more 22.5 0.62 (0.34-1.13)

Period of diagnosis 

 1994-1998 12.6 1.00 (reference)

 1999-2003 12.6 0.83 (0.40-1.73)

 2004-2008 18.9 1.57 (0.80-3.10)

 2009-2013 30.7 3.56 (1.84-6.89)

TABLE 2B Crude percentages and oddsa of receiving chemotherapy in patients with metastatic esophageal 

cancer, diagnosed between 1994 and 2013 in the South of the Netherlands (N =1020)
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CRUDE 
MEDIAN 

SURVIVAL 
(WEEKS)

CRUDE 
1-YEAR 

SURVIVAL
(%)

HR 
(95% CI) 

WITHOUT 
TREATMENT

HR 
(95% CI) 

INCLUDING 
TREATMENT

Sex

  Male 21.0 16.8 1.00 (reference) 1.00 (reference)

  Female 20.1 19.5 0.94 (0.80-1.11) 0.92 (0.78-1.08) 

Age (yrs.)

  <50 30.6 36.1 0.72 (0.55-0.95) 0.65 (0.49-0.85) 

  50-59 25.6 21.5 0.86 (0.73-1.02) 0.84 (0.70-0.99) 

  60-69 22.6 17.0 1.00 (reference) 1.00 (reference) 

  70-79 19.5 13.7 1.26 (1.07-1.49) 0.97 (0.82-1.15) 

  ≥80 11.0  5.0 2.38 (1.88-3.02) 1.64 (1.29-2.09)

No. of comorbid conditions 

  0 24.1 20.3 1.00 (reference) 1.00 (reference)

  1 18.7 16.6 1.02 (0.88-1.18) 0.98 (0.85-1.14) 

  2 or more 17.4 12.0 1.20 (0.99-1.45) 1.08 (0.89-1.31)

  Unknown 17.4 12.7 1.24 (0.93-1.65) 0.97 (0.73-1.29) 

Social economic status (SES)

  Low 21.1 16.3 0.94 (0.80-1.11) 0.97 (0.82-1.14)

  Intermediate 20.7 17.1 1.00 (reference) 1.00 (reference) 

  High 21.3 19.2 1.03 (0.88-1.20) 1.07 (0.91-1.25)

  Institutions 16.1 8.7 1.17 (0.86-1.61) 0.79 (0.57-1.09) 

  Unknown 26.0 24.2 0.74 (0.50-1.08) 0.83 (0.57-1.23)

Histology

  Adenocarcinoma 21.0 17.6 1.00 (reference) 1.00 (reference)

  Squamous cell carcinoma 20.6 16.9 1.03 (0.89-1.19) 1.05 (0.90-1.21)

No. of metastatic sites

  1    24.3 19.7 1.00 (reference) 1.00 (reference)

  2 17.4 12.8 1.46 (1.25-1.71) 1.52 (1.30-1.78) 

  3 or more 10.3 10.1 2.00 (1.58-2.52) 1.87 (1.48-2.37)

Period of diagnosis 

  1994-1998 18.3 14.4 1.00 (reference) 1.00 (reference) 

  1999-2003 19.2 13.1 0.96 (0.75-1.21) 0.99 (0.78-1.25)

TABLE 3 Crude median overall survival, crude 1-year survival and risk of dying (hazard 

ratios) of patients with metastatic esophageal cancer, diagnosed between 1994 and 2013 in the Southern 

Netherlands (N=1020)
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CRUDE 
MEDIAN 

SURVIVAL 
(WEEKS)

CRUDE 
1-YEAR 

SURVIVAL
(%)

HR 
(95% CI) 

WITHOUT 
TREATMENT

HR 
(95% CI) 

INCLUDING 
TREATMENT

Period of diagnosis 

  2004-2008 19.3 15.0 0.85 (0.68-1.06) 0.93 (0.74-1.17)

  2009-2013 25.1 22.4 0.63 (0.50-0.79) 0.87 (0.68-1.10)

Treatment 

  No treatment 9.4 4.6 not applicable 2.46 (2.05-2.96)

  External beam Radiotherapy 23.3 15.0 not applicable 1.00 (reference) 

  Brachytherapy 20.7 9.4 not applicable 1.23 (0.97-1.57)

  Chemoradiotherapy 50.6 50.0 not applicable 0.40 (0.29-0.56)

  Chemotherapy 41.9 36.0 not applicable 0.63 (0.50-0.80)

 

  BRT and EBRT 29.6 26.2 not applicable 0.87 (0.62-1.23)

  BRT and CT 32.4 27.3 not applicable 0.75 (0.47-1.20) 

  CRT and CT 40.4 34.2 not applicable 0.49 (0.23-1.05) 

TABLE 3 CONTINUED Crude median overall survival, crude 1-year survival and risk of dying (hazard 

ratios) of patients with metastatic esophageal cancer, diagnosed between 1994 and 2013 in the Southern 

Netherlands (N=1020)
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DISCUSSION 

We assessed the use of external beam radiotherapy, brachytherapy, chemoradiothera-

py and chemotherapy in 1020 patients diagnosed with synchronous metastatic disease. 

Overtime, the prescription rate of chemotherapy and chemoradiotherapy increased dras-

tically. Together with appropriate patient selection and stage migration these increases 

resulted in an improved median overall survival for patients with metastatic esophageal 

cancer, from 18 weeks in the period 1994-1998 to 25 weeks in 2009-2013. During the study 

period, the incidence of synchronous metastases in esophageal cancer increased from 

21.9% to 32.1%. The most probable explanation for this phenomenon is stage migration.
[14] Earlier and increased detection of metastases was facilitated by the evolution of diag-

nostic techniques, for instance the improvement of the computed tomography scan (CT) 

and the introduction of 18F-fluorodeoxyglucose PET.[5] This explanation is supported by 

the observation that in our study the number of metastatic sites increased in the course 

of time. 

For patients with metastatic esophageal cancer there are several therapeutic options with 

the aim to improve the quality of life and/or prolong survival. The use of the various 

treatment modalities changed drastically. Since 2004 the use of chemoradiotherapy has 

increased.[2] In the past decade, several studies demonstrated that chemoradiotherapy 

in non-metastatic disease resulted in a survival benefit and an impressive downsizing of 

the primary tumor.[11, 15, 16] In 2004 the Dutch CROSS trial started investigating the role of 

preoperative chemoradiotherapy with weekly administration of carboplatin (AUC 2) and 

paclitaxel (50 mg/m2) during 5 weeks with concurrent radiotherapy (41.4 Gy, in 23 frac-

tions, 5 days per week).[17] This preoperative chemoradiation scheme improved overall 

survival and was very well-tolerated. We hypothesize that this well-tolerated scheme has 

been increasingly administered to patients with limited metastatic esophageal cancer as 

well. However, no additional information on the scheme or dosage of radiotherapy was 

available in our population-based study. 

The use of systemic chemotherapy as a single modality also increased during the study 

period.[2, 11] This increase, especially seen after 2006, parallels the increased use of pallia-

tive chemotherapy in metastatic gastric cancer.[18] The palliative chemotherapy schedules 

of esophageal, esophagogastric junctional and gastric cancer are identical and are often 

discussed in the same guidelines. These guidelines state that patients with advanced 

esophageal cancer derive the same benefits from systemic chemotherapy as patients with 

gastric cancer.[5] Unfortunately, our dataset contained no additional information on the 

prescribed agents or combinations. 

Our logistic regression analysis showed that treatment choice was not only influenced 

by the period of diagnosis, but also by patient characteristics. We found that younger 

patients had lower odds of receiving external beam radiotherapy and higher odds of 
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receiving chemotherapy. Physicians seem reluctant to use chemotherapy in the elderly, ei-

ther as a single modality or in combination with radiotherapy. This treatment selection ac-

cording to age has been described previously. Cronin-Fenton et al. stated that the effect 

of age was explained by the existence of comorbidities.[11] However, after adjustment for 

comorbidity in our logistic regression analysis, age-related differences persisted. Treat-

ment choice was also influenced by tumor characteristics such as histological subtype and 

extent of disease. We observed that fewer patients with squamous cell cancers received 

chemotherapy. It has been reported that the results achieved with palliative chemothera-

py in patients with squamous cell esophageal cancer are inferior to the results achieved in 

esophageal adenocarcinomas.[10] Furthermore, it could be that the physical condition of 

patients with metastatic squamous cell cancer is worse compared to the physical condi-

tion of patients with metastatic esophageal adenocarcinomas. Ninety percent of all squa-

mous cell cancers in the developed world are caused by substantial alcohol intake and 

smoking.[19] Both are also well known risk factors for a variety of comorbidities, in particu-

lar cardiovascular and pulmonary comorbidities, which might have negatively influenced 

the prescription of chemotherapy. Consistent with findings of previous studies we found 

that external beam radiotherapy was offered less frequently to patients with adenocar-

cinomas,[11] possibly because less effect is expected from radiation of adenocarcinomas 

compared to squamous cell tumors.[20] Furthermore, patients with metastases in multiple 

organs had lower odds of receiving chemoradiotherapy. It seems that this modality was 

preserved for patients with limited metastatic disease.[21] Chemoradiotherapy requires 

treatment during several weeks and has substantial side effects which, for patients with 

more advanced disease and a limited lifespan, may not outweigh the potential benefits. 

We found that the choice of brachytherapy was not influenced by extent of disease, nor 

by any other patient or tumor characteristic. Single-dose brachytherapy is a safe modality, 

with an acceptable toxicity profile and a rapid relief of dysphagia. Therefore it can be 

widely used in patients with metastatic esophageal cancer.[13, 22, 23]

The survival of patients with synchronous metastatic esophageal cancer increased from 

18 weeks in 1994-1998 to 25 weeks in 2009-2013. This finding has been reported before 

in another Dutch population-based study.[14] The authors suggested that the increase in 

survival can be attributed to stage migration. It is indeed likely that improved diagnostic 

accuracy leads to earlier detection of metastases, resulting in a smaller tumor load at time 

of diagnosis and an improvement of overall survival. Still, the prolonged survival may also 

have been due to the major changes in treatment strategies, as the beneficial influence 

of time was not observed anymore after adjusting for treatment in our multivariable haz-

ard regression analysis. In our study, the median overall survival of patients treated with 

chemoradiotherapy was 51 weeks (1-year survival rate of 50.0%), while it was 23 weeks 
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in patients treated with external beam radiotherapy (1-year survival rate of 15.0%). Fur-

thermore, we found a survival benefit of chemoradiotherapy over chemotherapy (median 

survival 42 weeks, 1-year survival rate of 36.0%). However, no survival benefit of palliative 

chemoradiotherapy, even over radiotherapy, was found in the TROG 03.01-NCIC CTG ES2 

multinational phase III study, which compared palliation of dysphagia and survival in pa-

tients treated with radiotherapy or chemoradiotherapy[24] Our results seem to reflect ap-

propriate patient selection rather than a true effect of treatment. Patients with advanced 

metastatic disease (metastases in two or more organs) were less likely to be treated with 

chemoradiotherapy, whereas the extent of disease did not influence the prescription of 

external beam radiotherapy or chemotherapy. In our study it was impossible to correctly 

adjust for extent of disease due to the lack of important variables, such as number of me-

tastases, size of metastases, disease related symptoms and performance status. We hy-

pothesize that chemoradiotherapy was more likely to be prescribed in the fitter patients 

with a limited number and size of metastases and thus a predetermined improved survival. 

The evolving therapeutic options for the treatment of patients with metastatic esopha-

geal cancer, together with appropriate patient selection and stage migration resulted 

in a prolonged overall survival. Therefore, optimal treatment for patients with metastatic 

esophageal cancer requires intensive cooperation between different specialists and it is 

of utmost importance that all patients are discussed in dedicated multidisciplinary teams.
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