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Abstract
AIM: To determine the incidence of brain metastasis 
in a contemporary group of patients with carcinoma of 
the esophagus.

METHODS: Retrospective analysis of 53 patients with 
esophageal carcinoma who received radiotherapy as 
a component of treatment between 1998 and 2007, 
including patient and tumor characteristics, and subse­
quent diagnosis of brain metastasis. The association 
between the histological type of esophageal cancer 
and the incidence of brain metastasis was assessed us­
ing Fisher’s exact test.

RESULTS: Forty-four of the fifty-three patients in this 
study had adenocarcinoma and nine had squamous 
cell carcinoma, ranging from stage ⅡA-ⅣB. Primary 
treatment was surgery with neoadjuvant chemora­
diotherapy (trimodality therapy) in 19% of patients; 
chemoradiotherapy in 42%; and surgery and adjuvant 
radiotherapy in 7%. Twenty-five percent of patients in 

this study received palliative radiotherapy. The overall 
incidence of brain metastasis in this cohort was 13%. 
Adenocarcinoma was the primary tumor histology in 
all of the patients who developed brain metastasis, 
representing an incidence of 16% in this subgroup. No 
patients with squamous cell carcinoma received trimo­
dality therapy. The association between histology and 
brain metastasis was not statistically significant.

CONCLUSION: The incidence of brain metastasis in 
this contemporary cohort of patients with esophageal 
carcinoma is higher than previously reported and was 
confined to those with adenocarcinoma. 
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INTRODUCTION
The incidence of  esophageal cancer has been increasing 
in the United States over the past thirty years[1], with an 
ex­­pected 16 470 cases and 14 530 deaths in 2009[2,3]. Unde­
rlying this increase is a steady rise in the incidence of  aden­
ocarcinoma histology, surpassing squamous cell between 
1990 and the early 2000s as the most common histology in 
the United States[1,4-6]. 

Brain metastasis secondary to esophageal carcinoma 
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is considered to be a rare event, with a reported incidence 
of  between 0.5% and 4.8%[4,7-13]. However, many of  these 
studies included patients from the 1980s and 1990s when 
squamous cell was the predominant histology. In patients 
with non-small cell carcinoma of  lung, the risk of  brain 
metastasis is correlated with histological type, ranging 
from 40% to 50% in those with adenocarcinoma, vs 10% 
to 20% among those with squamous cell carcinomas[14-18]. 
Whether the incidence of  brain metastasis in patients with 
esophageal carcinoma will increase as the predominant 
histology shifts from squamous cell to adenocarcinoma is 
unknown. Our recent clinical experience suggests that the 
incidence of  brain metastasis in patients with esophageal 
carcinoma is higher than what has been reported. There­
fore, a review of  our database of  patients with esophageal 
carcinoma at this community-based cancer center was un­
dertaken to determine the incidence of  brain metastasis in 
a contemporary group of  patients with this disease. All of  
the patients received radiotherapy as a component of  their 
treatment, but none had a diagnosis or suspicion of  brain 
metastasis at the time of  initial consultation.

MATERIALS AND METHODS
After obtaining Institutional Review Board approval, 
the medical records of  all patients with a primary diag­
nosis of  esophageal carcinoma between 1998 and 2007 
treated in the Department of  Radiotherapy at our center 
(Mayo Health System practice) were reviewed. Patient 
demographics, clinical characteristics, treatment modality, 
diagnosis of  brain metastasis, and survival data were col­
lected. All cases of  brain metastases were diagnosed by  
radiographic imaging (CT or MRI scan). The association 
between the histology of  esophageal cancer and the inci­
dence of  brain metastasis was assessed using the Fisher’s 
exact test, with P-value of  less than 0.05 considered to be 
statistically significant.

RESULTS
The clinical characteristics of  fifty-three patients with a 
diagnosis of  carcinoma of  the esophagus are shown in 
Table 1. None of  the patients had a diagnosis or suspicion 
of  brain metastasis at the time of  referral for radiotherapy 
evaluation. Forty-four patients had adenocarcinoma as the 
primary histology. Staging information was unavailable 
for three patients, and tumor grade was not available for 
twelve patients. Primary treatment modality is also shown 
in Table 1, with the majority (42%) receiving definitive 
chemoradiotherapy. No patients with squamous cell car­
cinoma underwent trimodality therapy. Thirteen patients 
with stage IVB disease received palliative radiation only. 
Forty-nine of  the 53 patients have died. The median length 
of  survival was 14 mo (range 3 to 56 mo) for squamous 
cell carcinoma patients and 13 mo (range 2 to 72 mo) for 
those with adenocarcinoma.

Seven (13%) of  the fifty-three patients in this review 
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Table 1  Summary of patient characteristics

Characteristics

No. of patients 53
Age (mean, yr) 68 (40-92)
Gender 44 male, 9 female
Length of follow-up (mean, mo) 16, (2-72)
Histology of primary tumor
   Adenocarcinoma 44
   Squamous cell carcinoma   9
Grade of tumor
   1   2
   2 13
   3 19
   4   7
   Unknown 12
Stage
   ⅡA   5
   ⅡB   2
   Ⅲ 18
   ⅣA   8
   ⅣB 17
   Unknown   3
Treatment 
   Chemo-radiation/surgery 10
   Chemo-radiation 22
   Surgery/chemo-radiation   4
   Surgery/radiation   4
   Radiation (palliative) 13
Sites of metastases
   Brain   7
   Liver 14
   Lung   1
   Chest   1
   Spine   3
   Other   8

Table 2  Characteristics of patients with brain metastasis

Characteristics

No. of patients 7
Age (mean, yr) 66 (57-75)
Gender 6 male, 1 female
Histology of primary tumor
   Adenocarcinoma 7
   Squamous cell carcinoma 0
Grade of tumor
   2 1
   3 3
   4 2
   Unknown 1
Stage
   ⅡA  1
   Ⅲ 2
   ⅣA 2
   ⅣB 2
Treatment 
   Chemo-radiation/surgery 3
   Chemo-radiation 2
   Surgery/chemo-radiation 1
   Surgery/radiation 1
   Radiation (palliative) 0
Time between original diagnosis and brain 
metastasis  (mean, mo)

10, (2-25)



were subsequently diagnosed with brain metastases, all by  
radiographic imaging (CT or MRI scan). Characteristics 
of  patients diagnosed with brain metastasis are shown in 
Table 2. Adenocarcinoma was the histology of  the prima­
ry tumor in all seven patients, representing an incidence 
of  16% for the adenocarcinoma subgroup. The associa­
tion between the histological type and brain metastasis 
was not statistically significant (P = 0.24). In six of  these 
seven patients, the diagnosis of  brain metastasis occurred 
within 11 mo of  initial diagnosis of  esophageal cancer.

DISCUSSION
This review identified a higher incidence of  brain me­
tastasis (13%) in a contemporary series of  patients with 
carcinoma of  the esophagus than has been previously 
reported[4,7-13]. The incidence of  brain metastasis in those 
studies ranged from 0.5% to 4.8%. Information on the 
incidence of  brain metastases by histology type is limited. 
Three studies from Japan reported the incidence of  brain 
metastasis in patients diagnosed with esophageal cancer in 
the 1980s to early 2000s as ranging from 1.4%-1.5%[7,8,11]. 
Squamous cell carcinoma was the predominant histologi­
cal type of  esophageal cancer in Japan over that time 
period[7,11,19]. One of  the studies concluded that although 
squamous cell was the primary tumor histology in over 
95% of  patients in Japan, the patients with brain metasta­
sis “frequently exhibited other histologic types”[11].

Several studies in the United States also reported low in­
cidence of  brain metastasis in patients with esophageal can­
cer[1,4-6,10,13]. In a large series of  patients from The University 
of  Texas M.D. Anderson Cancer Center diagnosed with pri­
mary carcinoma of  the esophagus between 1993 and 2001, 
adenocarcinoma was the predominant histology (68% of  
cases versus 25% with squamous cell carcinoma). The over­
all incidence of  brain metastasis was 1.7% and the authors 
concluded that histology did “not appear to be a risk factor 
for the development of  brain metastasis”[4]. However, Ga­
brielsen et al[13] reported a 3.6% incidence of  brain metastasis 
in a review of  334 patients with esophageal carcinoma who 
underwent esophagectomy and concluded that there was a 
trend (P = 0.16) toward higher incidence of  brain metastasis 
in those with adenocarcinoma. Although our results revealed 
the incidence of  brain metastasis to be confined to those 
with adenocarcinoma, we could not demonstrate that histol­
ogy was a significant risk factor for subsequent diagnosis of  
brain metastasis because of  the small sample size, especially 
in the group with squamous cell carcinoma. 

Rice and colleagues reported a correlation between ad­
juvant therapy and incidence of  brain metastasis in a large 
series of  patients with esophageal carcinoma from 1985 
to 2002 who underwent esophagectomy with or without 
adjuvant therapy[10]. The overall incidence of  brain metast­
asis was 3.8%; however, the rate at five years post treatme
nt was 2.5% with surgery alone, and as high as 18.4% in 
patients who underwent surgery with both preoperative 
and postoperative therapy. Interestingly, all cases of  brain 
metastasis occurred in patients with adenocarcinoma, con­

sistent with the pattern seen in our study. The incidence 
for those receiving multi-modality therapy was similar to 
the 16% observed for the adenocarcinoma group in our 
study. This finding deserves more investigation, including 
whether treatment type influenced the subsequent devel­
opment of  brain metastasis or if  multi-modality therapy 
may have been a surrogate for advanced stage (although 
this was not supported in a matched-pair analysis in the 
above study) and/or adenocarcinoma histology. 

In a population based study from the Mayo Clinic, the 
median survival of  patients with adenocarcinoma of  the 
esophagus improved from 8.5 to 11.7 mo between 1971 
and 2000; however, this was not deemed to be a signifi­
cant change[20] and is similar to the median length of  sur­
vival of  13 mo in our study. Therefore, it is not clear that 
the higher rate of  brain metastasis reported in this study 
can be explained by patients living significantly longer 
with modern therapy. The results observed in this study 
might reflect a difference in underlying tumor biology and 
metastatic potential for CNS involvement between the 
two primary histologies. This would be similar to the pat­
tern seen in patients with non-small cell lung carcinoma, 
where the incidence of  brain metastasis is at least two-fold 
higher in those with adenocarcinoma versus squamous 
cell carcinoma[14-18]. 

The relatively short interval between diagnosis of  the 
primary tumor and development of  brain metastases noted 
in our study (median 7 mo) is similar to the 5.6 mo report­
ed by Weinberg et al[4]. Furthermore, in the study by Rice 
et al[10], twenty of  the twenty-nine patients who developed 
brain metastasis did so within one year following esopha­
gectomy. Based on these findings, close attention to neu­
rological signs and symptoms, with consideration of  brain 
imaging as clinically indicated, should be a component of  
initial and follow-up evaluations in patients with esophageal 
cancer, especially in those with adenocarcinoma.

Limitations of  this study include the retrospective na­
ture and the relatively small sample size, precluding the 
ability to demonstrate statistical correlation with histology 
or treatment modality. In addition, this review was limited 
to patients who received radiotherapy as a component of  
their treatment; therefore, it may not be representative of  
all patients with esophageal cancer. However, none of  the 
patients in our study had a diagnosis or suspicion of  brain 
metastasis at the time of  referral for radiotherapy evaluation. 

In conclusion, this study revealed a higher incidence of  
brain metastasis than previously reported in patients with 
esophageal cancer, and occurred exclusively in those with 
adenocarcinoma, possibly identifying a trend that may in­
crease as the incidence of  this particular histology continues 
to rise. However, other factors, including gender, stage, and 
treatment type, could not be thoroughly assessed. Further 
research, to include a larger sample size in a contemporary 
group of  patients with esophageal carcinoma, is required to 
confirm the findings in this study and to better understand 
the possible association between histology, patient charac­
teristics, and/or treatment modality and the development 
of  brain metastasis. 
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Background
This is an original study analyzing the incidence of brain metastasis in patients 
with esophageal carcinoma. The study assessed whether the incidence is 
higher in a contemporary group of patients than previously reported.
Research frontiers
Previous studies have shown very low incidence of brain metastasis in patients 
with esophageal carcinoma when the primary histological type was squamous 
cell carcinoma. The predominant histology has shifted to adenocarcinoma; 
therefore, this study addressed the question of whether the incidence of brain 
metastasis is higher than when squamous cell was the predominant histology. 
This would be similar to the pattern seen in patients with non-small cell lung 
carcinoma, where the incidence of brain metastasis is two- to five-fold higher in 
patients with adenocarcinoma versus squamous cell carcinoma.
Innovation and breakthroughs
The authors reported a higher incidence of brain metastasis than previously re-
ported and all patients with brain metastasis had adenocarcinoma. In addition, 
there was a relatively short interval between the diagnosis of the primary tumor 
and development of brain metastasis, similar to data reported by other studies. 
Applications
The findings of this study highlight the need for attention to neurological signs 
and symptoms with consideration of brain imaging as clinically indicated, in 
patients with esophageal cancer, especially those with adenocarcinoma. 
Peer review
This is an original study concerning the incidence of brain metastasis in pa-
tients with esophageal carcinoma. The topic is interesting, the number of cases 
is not negligible; the study is well described and provides indication for further 
researches. The references are updated.
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