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We thank Dr. van der Veen and Dr. Nuyts for their 
thoughtful discussion and commentary on our recent 
manuscript as well as placing our results in the broader 
context of the evolution of target delineation and dosing 
regimens in head and neck radiotherapy. We herein provide 
additional clarification to address their comments.

The authors requested additional detail regarding the 
patterns of treatment failure across the spectrum of our 
cohort of 1,000 head and neck cancer (HNC) patients who 
were treated with intensity modulated radiation therapy 
as part of definitive treatment (1). For oropharynx, larynx 
and hypopharynx primaries, 40–50% of failures occurred 
as isolated locoregional failures, with the remaining 
failures occurring as isolated distant failure or synchronous 
locoregional and distant failures. However, for oral 
cavity cancers (OCC), 29/45 (64.4%) treatment failures 
occurred as isolated locoregional failure. This predilection 
for locoregional failure occurred despite the fact that, as 
mentioned, 41% of OCC patients were treated with tri-
modality therapy. A more detailed summary of the patterns 
of failure across various head and neck sub-sites are 
provided in the supplemental material of our manuscript in 
eFigure 2.

Regarding the patterns of failure for the 78 patients who 
experienced regional failure as a first site of relapse—37 
(47%) were isolated regional failures, 19 (24%) occurred 
synchronously with local failure, 12 (15%) occurred 
synchronously with distant failure and 10 (13%) occurred 
synchronously with both local and distant failure. Of the 12 

regional failures from OCC primaries, 8 (53%) occurred as 
isolated regional failure, 3 (20%) occurred synchronously 
with local failure, 3 occurred synchronously with distant 
failure (20%) and 1 occurred synchronously with local and 
distant failure (7%). 

These findings again solidify our observation that OCC 
cancers demonstrate a unique pattern of predominantly 
locoregional failure, though in patients who do develop 
metastatic disease from OCC, survival is very poor (median 
3.9 months). As summarized, the majority of regional 
failures, and particularly those from OCC, within our 
cohort occurred as isolated locoregional failures without 
distant metastasis. This combined with our finding of a 
predominantly locoregional pattern of failure in OCC 
leads us to believe that personalization of therapy in locally 
advanced OCC foremost requires tailoring of local therapy. 
This should involve particular attention to optimizing 
radiation fields, as evidenced by our finding of unexpected 
OCC failures occurring within superficial anterior cervical 
nodal basins, as well as personalization of radiation dose and 
exploration of novel radiosensitizing agents. Because only 
the minority of OCC failures occur distantly, intensification 
of systemic therapy regimens, such as with use of induction 
chemotherapy, introduces significant morbidity and is likely 
to be of limited benefit in this population. We believe that 
the unique clinical behavior of OCC suggests a distinct 
biology that remains to be explored further as well as a need 
for clinical trials to investigate approaches for intensification 
of locoregional therapy in this high-risk population.
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We agree with van der Veen et al.’s assessment of the 
limitations of our work including the single institution 
nature of the study which may not be reflective of universal 
practice. However, by providing information on outcomes 
within a cohort that was treated in a largely uniform 
manner with minimal error in target delineation, we hope 
that this work provides more accurate data regarding 
relapses due to truly radio- and chemo-resistant disease and 
suggests which areas in locoregional disease control require 
new therapies and which areas may require improved 
quality assurance. These data may therefore better inform 
and direct clinical trial design as the confounder of major 
variation in treatment technique that is present within 
the context of multicenter trials or pooled analyses is 
minimized (2,3). Lastly, we concur with van der Veen 
et al.’s assessments that our data supporting low rates of 
elective nodal failure suggest that both the volume and 
doses to these elective regions may be de-escalated. Possible 
approaches include dose de-escalation as Nuyts et al.  
have done (4), whereas others have suggested removal of 
certain volumes in the setting of response to induction 
chemotherapy (5). We believe this remains an open area of 
investigation that can be informed by our data and others. 
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