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Brain metastasis from esophageal carcinoma has his-
torically been described as a rare phenomenon asso-
ciated with a grave prognosis. However, therapeutic 
advances in multimodal treatments as well as improve-
ments in the sensitivity of diagnostic imaging have led to  
an increase in the detection and treatment of metastatic 
brain disease in recent years. With great interest, we have  
read two related articles featured in the Journal of Gas-
trointestinal Cancer that detail recurrent brain metasta-
ses in surgically resected esophageal cancer patients and 
seek to further identify trends in diagnosis and treatment 
patterns that may stratify patients into better or worse 
prognosis [1, 2]. Both studies are interesting in that they 
demonstrate a higher-than-expected rate of esophageal 
cancer brain metastases in two different but contem-
porary patient populations — one from a clinical trial 
setting, and the other from an institutional experience. 
Both studies also highlight a short interval to recurrence 
in the brain within the first 12 months after surgery in 
most patients. For the clinician, these reports raise the 
questions of whether esophageal cancer recurrence in the 
brain is an under-recognized problem, and if actionable, 
whether it is worth screening some or all patients. We 
therefore sought to discuss these new studies in the con-
text of the previous literature to develop an understanding 
of the incidence of esophageal cancer brain metastases 
after surgery, their predictability, and their treatment and 
outcomes (Table 1).

New Data on the Incidence of Brain Metastases

The first study by Smith et al. analyzed prospectively col-
lected data on 85 patients combined from three phase II pre-
operative chemoradiotherapy trials and showed that the brain 
was the first site of disease recurrence in 7% of patients after 
esophagectomy, with a median disease-free interval of only 
5.4 months [1]. This study reports one of the highest rates of 
esophageal cancer recurrence in the brain to date, second only 
to a previous small phase II trial which found brain metastases 
in 10% of patients after trimodal therapy [3]. In comparison, a 
lower incidence of brain metastases is found in most surgical 
series, which may be related to less standardized surveillance 
protocols and varying neoadjuvant and adjuvant treatments 
(Table 1). The other study by Stuart et al. found recurrent 
disease isolated to the brain in 4.4% of patients at a median 
time of 8.4 months after surgery in their institutional cohort of 
patients that were almost all treated with neoadjuvant chem-
oradiation prior to minimally invasive esophagectomy [2]. 
Notably, their study found that the brain was the only site of 
recurrence in most patient with brain metastases, which con-
firms previous studies demonstrating that esophageal cancer 
recurrence after esophagectomy may be isolated to the brain 
in 60–78% of patients (Table 1) [2, 4, 5]. The detection of 
brain metastases in the study of Stuart et al. was based on new 
neurologic symptoms in all 15 patients [2]. Few other studies 
previously reported that symptoms were present in 66–83% 
of patients with brain metastases and preceded the diagnosis 
(Table 1) [3, 6]. Brain imaging is currently not recommended 
as part of the surveillance strategy, but may be warranted for 
patients with elevated risk, particularly within the 2 years of 
diagnosis based on the typical timeline of recurrent brain dis-
ease (Table 1).

However, our current understanding of which patients are 
at risk for brain metastases remains limited by the small 
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number of patients in most studies. Collectively, the current 
studies highlight that brain metastases may occur independ-
ent of the esophageal cancer histology. Specifically, Smith 
et al. noted that adenocarcinoma was the histology in all 
patients with first site of progression in the brain, while 
Stuart et al. found that isolated brain metastases occurred 
predominantly in squamous cell cancer patients [1, 2]. The 
largest study, which included 1760 patients after esophagec-
tomy, showed that the histologic type did not impact the risk 
of brain metastases, and found that diabetes mellitus was the 
only independent risk factor associated with brain metasta-
ses [6]. The mechanism of this association is unclear. Com-
plete pathologic treatment response was another factor that 
was strongly associated with isolated brain recurrence in this 
study [6]. The association of brain metastases with effective 
neoadjuvant chemoradiation treatments has also previously 
been noted by others [3, 7], and may be explained by the 
fact that neoadjuvant therapy can control esophageal cancer 
locoregionally and to some degree systemically, but may 
not reach circulating tumor cells beyond the blood–brain 
barrier. Furthermore, the overexpression of HER-2 may be 
a common pathway driving metastatic potential to the brain 
for esophageal cancer as previously recognized for breast 
cancer [3].

Treatment and Outcomes of Oligometastatic 
Brain Disease

Isolated brain metastases may be considered oligometastatic 
disease, a term that refers to an intermediate state of isolated 
metastatic disease at a favorable, predilected site before a 
later stepwise progression to other metastatic sites — known 
as the “seed and soil” hypothesis, first proposed in 1889  
by Paget [8]. Metastatic esophageal cancer confined to one 
solid organ has been associated with a better prognosis as 
compared with widespread systemic recurrence [9]. Recent 
evidence showing that esophageal cancer metastases may 
respond well to local consolidative therapy further supports 
the concept of oligometastatic esophageal cancer, similar to 
what is known for oligometastatic lung, colorectal or breast 
cancer. A recent study by Krouse and colleagues showed that 
an aggressive approach to the treatment of oligometastatic 
esophagogastric cancer with local consolidative therapy by  
either metastasectomy or stereotactic radiation (SRS) in addition  
to systemic therapy was associated with a favorable prog-
nosis when compared with systemic therapy alone (median 
survival 35 vs. 16 months, respectively) [10]. Specific to  
isolated brain metastases, the current study by Stuart and 
colleagues showed that most patients who recurred in the 
brain were amenable to surgery, SRS, or a combination of 
both. The survival rate in this cohort reached 44% at 2 years 
after the detection of brain disease recurrence [2]. Similarly  Ta
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encouraging was the previous study by Nobel et al. who 
reported on the largest cohort of 38 patients with isolated 
brain recurrence of esophageal cancer, with a median sur-
vival of 12 months after their treatment for brain metastases 
that included surgery (79%) and/or whole brain radiation 
(71%), versus SRS (18%) [6].

Takeaways

Based on the new insights, we estimate that the current inci-
dence of esophageal cancer brain metastases is higher than 
previously described, ranging between 4 and 7% after trimo-
dality treatment. For most patients, the recurrence may be 
confined to the brain and amenable to surgery or stereotactic 
radiation. Specifically for patients with isolated recurrent 
brain disease, the prognosis after detection and treatment 
of brain metastases is also better than expected. The current 
studies highlight the importance of surveillance of neuro-
logic symptoms and a low threshold for brain imaging for 
patients following trimodality therapy, particularly for those 
with a complete pathologic response and otherwise good 
prognosis.
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