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The treatment results of definitive chemoradiation for 
esophageal cancer have long been suboptimal. The standard 
prescribed radiation dose, 50–50.4 Gy, for esophageal 
cancer, is much lower than many other common types of 
cancer (e.g., head and neck cancer, lung cancer). Although 
there is a dose-response relationship between radiation 
dose and tumor control in esophageal cancer (1), the only 
phase III trial focusing on the topic closed prematurely and 
showed that higher radiation dose did not increase survival 
or local/regional control (2). Since then, the issue has 
remained under debate in the field of radiation oncologists 
for the past two decades.

We appreciated the investigators of the ARTDECO 
trial for successfully conducting the study to answer the 
controversial question (3). Unexpectedly, the results were 
similar to the INT 0123 trial that dose escalation did not 
result in an outcome improvement. Notably, the completion 
rate of the planned chemoradiation course was lower in 
the high dose arm. Fewer patients in the high dose arm 
(59.3%) completed the full six courses of chemotherapy 
compared to that in the standard dose arm (69.4%). 
Cumulative chemotherapy dose may affect the outcomes 
of chemoradiation. In addition, fewer patients in the high 
dose arm (91.9%) completed radiotherapy compared to 
that in the standard dose arm (96%), and the rates of delay 
completion of radiotherapy were not shown in the report. It 
is well documented that tumor control is reduced by about 

1–2% for each day that overall treatment time is prolonged. 
Both the less than desirable delivery of chemotherapy and 
radiotherapy may mask the true efficacy of dose escalation.

To unleash the full potential of dose escalation, 
several attempts could be made. The optimal scheme of 
boost is not yet established. The escalated doses to the 
gross lesion were heterogeneous in different protocols 
using simultaneous integrated boost technique (range,  
2.1–2.5 Gy per fraction). From the perspective of 
radiobiology, the esophagus consists of rapidly dividing 
cells and is very sensitive to changes in dose intensity, 
i.e., fraction size, and overall treatment time. To escalate 
the total dose but not increase the acute toxicity causing 
treatment interruption at the same time, dose escalation 
with sequential boost method using smaller fraction size 
may be a reasonable choice balancing between tumoricidal 
effect and tissue repair (4).

Radiotherapy for esophageal cancer is sensitive to inter-
fractional and intra-fractional motion (5-7). Although 
position verifications were executed at least weekly in the 
trial, more frequent verifications performed daily may be 
more ideal. Verification with carina-based registration 
may also increase the precision. Additionally, the use of 
respiratory gating and active breath control for respiratory 
motion management may facilitate the precise delivery of 
the escalated doses. During the treatment course, shrinking 
of the tumor, edematous changes of the esophagus, and 
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significant body weight loss are not uncommon, timely 
adaptive radiotherapy is crucial to overcome the negative 
impact of marked anatomic changes on dose distribution.

With the advent of proton beam therapy, particularly 
intensity-modulated proton therapy, the doses to the critical 
organs at risk, including lung and heart, and the integral 
dose, could be substantially reduced. A recent phase IIB 
trial demonstrated that proton beam therapy reduced 
the risk and severity of adverse events compared with 
conventional photon therapy (8). The lower rate of severe 
lymphopenia after proton beam therapy may theoretically 
increase the opportunity to complete the full course of 
chemotherapy, especially when a higher radiation dose 
is delivered (9). Another recent phase 1/2 trial showed 
lower local recurrence cumulative incidence by intensity-
modulated proton therapy compared to intensity-modulated 
photon therapy (10). Further investigations are needed to 
explore the possible benefit of proton beam therapy in dose 
escalation.

Carc inoma  o f  the  ce rv i ca l  o r  upper  thorac i c 
esophagus is distinct from that of the lower esophagus 
or gastroesophageal junction regarding clinical behavior, 
treatment response, and outcome. We are wondering 
whether subgroup analysis of primary tumor location 
will generate distinct findings. Higher radiation doses 
may be appropriate for tumors of the cervical esophagus. 
The experience of Princess Margaret Cancer Centre 
demonstrated improved overall survival with higher  
doses (11). A trial focusing on cervical esophageal cancer 
may better clarify the effect of dose escalation in this group 
of patients.

There is still a long way to go to confirm the effect of 
dose escalation in esophageal cancer. Further attempts 
should be made, including trying different techniques of 
radiotherapy and combinations of chemotherapeutic and 
immunotherapy agents (12), to optimize the treatment 
outcomes of esophageal cancer.
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