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Recently published results from Semenkovich et al. in 
the March 2019 edition of the Annals of Thoracic Surgery 
reporting on the impact of induction radiation dosing on 
outcomes after esophageal resection in patients undergoing 
tri-modality therapy offer an answer to an important 
question regarding the treatment of patients with operable 
esophageal cancer (1). The question being: does dose matter 
for induction radiation treatment prior to esophagectomy 
for esophageal cancer. Based on the results reported, the 
answer is yes, and the conclusions of the authors should 
help clarify what is the optimal radiation dose prior to 
esophagectomy. Results from this nicely powered study 
of patients from the National Cancer Database (NCDB) 
demonstrate that too high of an induction radiation dose 
(>50.4 Gy) creates increased risk for perioperative mortality, 
without any benefit in tumor response, while too small a 
dose (<30 Gy), does not reduce perioperative mortality, but 
is associated with worse tumor response. Moderate doses 
of 45 and 50.4 Gy seemed to offer a sweet spot, with best 
results noted with 50.4 Gy in terms of the rate of complete 
pathologic response. These results were noted for both 
squamous cell cancer patients and adenocarcinoma patients. 
Despite known limitations from retrospective studies 
involving large multi-institution databases that sometime 
lack granularity, the strength of such large patient numbers 
coupled with long term survival data from a database that 
captures over 70% of cancer cases in the United States 
should not be overlooked. These results cement the 

commonly accepted dose range for neoadjuvant therapy for 
operable esophageal cancer, which is reflected in the fact 
that from 2004 through 2014 the percentage of patients 
who received standard dose radiation increased from 70% 
to over 90%. 

While the emphasis in previous trials for locally 
advanced esophageal cancer has focused on answering 
the question of whether neoadjuvant chemoradiotherapy 
is superior to surgery alone, conflicting results and 
acknowledged trial flaws allowed for much debate. The 
Phase III, Dutch CROSS trial helped put a great deal of 
that debate to rest, and long-term results from this well-
designed trial offer compelling evidence for the superiority 
of chemoradiotherapy prior to surgery compared to 
surgery alone (2). There is now widespread acceptance for 
neoadjuvant chemoradiotherapy prior to esophagectomy 
for patients with locally advanced but surgically resectable 
disease, and this is reflected in NCCN guidelines. The 
results from Semenkovich et al. go one step further and help 
clarify the best radiation dose. 

An interesting follow up to the question of optimal 
dosing for induction radiation therapy will be whether 
radiation is needed or beneficial for all patients undergoing 
induction therapy. Is it a combination of the systemic 
therapy and local radiation therapy that improves long 
term outcomes, or just the systemic therapy? Similar to 
methods analyzing the effectiveness of chemoradiotherapy 
followed by surgery versus surgery alone, trials compared 
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neoadjuvant chemotherapy followed by surgery to those 
undergoing surgery alone (3). A significant benefit for 
the induction chemotherapy arm was noted compared to 
those undergoing surgery alone. In an era of personalized 
medicine with an increasing emphasis on understanding 
tumor biology, a patient’s long-term outcome may 
very well be more dependent on the tumor response to 
systemic therapy. It is not unreasonable to now question 
whether chemoradiotherapy prior to surgery is superior to 
chemotherapy alone followed by surgery. 

Chemoradiotherapy is commonly administered with 
the intent of achieving maximal induction response. Given 
that chemoradiation has been shown to increase the rate of 
complete pathologic response, and that long-term survival 
is best in those achieving a complete pathologic response, 
logic dictates that long term survival should be improved 
with the addition of induction radiation therapy; except 
that no randomized controlled trial has ever demonstrated 
a survival advantage with neoadjuvant chemoradiation vs. 
chemotherapy when the two modalities have been directly 
compared to each other for treatment of adenocarcinoma (4).  
Further, two recently published analyses of the NCDB 
showed no benefit in long term survival for patients 
undergoing chemoradiotherapy compared to chemotherapy 
alone prior to surgery (5,6). 

How could this be? Results of published meta-analyses 
examining different treatment approaches, despite having 
strength in total number of patients, are limited by variation 
in study methodologies, systemic chemotherapy regimens, 
radiation dosing, and surgical technique. In contrast, large 
multi-institutional databases can be analyzed for specific 
periods of time, capturing large patient numbers, thereby 
providing long term survival results for contemporary 
treatment regimens. Given the high prevalence of nodal 
involvement for esophageal cancer, long term results may 
be more dependent on response to systemic therapy, and 
not local treatment effect resulting from the addition of 
radiation. The more we understand about tumor biology, 
the more we may see treatments that target a tumor at the 
molecular level impact long term survival. 
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