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Abstract
Purpose: This study aimed to compare the swallowing function in patients with human
papillomavirus–associated oropharyngeal squamous cell carcinoma treated with de-intensified
chemoradiation therapy (6 weeks, 60 Gy) versus those receiving standard-of-care chemoradiation
therapy (7 weeks, 70 Gy).
Methods and materials: A retrospective review was conducted of 78 patients with human
papillomavirus–associated oropharyngeal squamous cell carcinoma with modified barium swallow
studies pretreatment and 6 to 8 weeks posttreatment. The swallowing function was objectively scored
for penetration, aspiration, and pharyngeal residue. Forty patients received de-intensified chemoradiation
therapy (60 Gy image guided radiation therapy with weekly cisplatin 30 mg/m2) and 38 patients
received standard-of-care chemoradiation therapy (70 Gy image guided radiation therapy with che-
motherapy of the medical oncologist’s choosing). Univariate and multivariate analyses were performed
to detect differences between the cohorts with regard to laryngeal penetration, aspiration, and pha-
ryngeal residue. A multivariate logistic regression was used to determine the overall effect of treatment
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on the swallowing function. Patient-reported swallowing outcomes in de-intensified cohort were
assessed with the European Organisation for Research and Treatment of Cancer Quality of Life
Module for Head and Neck Cancer and the Patient-Reported Outcomes version of the Common
Terminology Criteria for Adverse Events questionnaires.
Results: Patients treated with de-intensified chemoradiation therapy were associated with a sug-
gestion of lower risk of developing overall swallowing dysfunction (odds ratio [OR], 0.62; P = .07),
laryngeal penetration (OR, 0.63; P = .12), and pharyngeal residue (OR, 0.61; P = .08). The mean
pre- and 2-year post-European Organisation for Research and Treatment of Cancer Quality of Life
scores pertaining to swallowing (1-4 scale, higher worse) in the de-intensified cohort were 1.4 and
1.2 for liquids; 1.2 and 1.1 for purees; 1.5 and 1.7 for solids, 1.0 and 1.3 for choked when swal-
lowing; and 9.0 and 10.8 for composite score, respectively. The mean pre- and 2-year post-Patient-
Reported Outcomes version of the Common Terminology Criteria for Adverse Events swallowing
difficulty scores (1-5 scale, with higher scores being worse) were 1.5 and 1.8, respectively.
Conclusions: Compared with 7 weeks of 70 Gy, 6 weeks of 60 Gy de-intensified chemoradiation
therapy appears to better preserve the baseline swallowing function (per objective modified barium
swallow assessment). Patients treated with de-intensified chemoradiation therapy reported minimal
changes in swallowing function.
© 2018 The Author(s). Published by Elsevier Inc. on behalf of the American Society for
Radiation Oncology. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Definitive chemoradiation therapy is a standard organ
preservation treatment option for patients with human
papillomavirus (HPV)-associated oropharyngeal squa-
mous cell carcinoma (OPSCC). The standard chemoradiation
therapy regimen has been a 7-week course of 70 Gy of ra-
diation with concurrent high-dose cisplatin (100 mg/m2) for
3 cycles. Dysphagia is a common long-term complication
of chemoradiation therapy. Patient-reported rates of late (≥3
months) grade ≥2 dysphagia after chemoradiation therapy
have been reported to be 12% to 21%, with rates declin-
ing with increasing time from completion of therapy.1,2

Patients are also at risk for potential aspiration, perma-
nent feeding tube dependence, and impairment in their
overall quality of life (QoL).1,3-8

Improvements in radiation delivery with the use of in-
tensity modulated radiation therapy (IMRT) have been
shown to improve sparing of the pharyngeal constrictors
and reduce radiation-related dysphagia when compared with
conventional radiation therapy in treatment of head and neck
cancers.1,9,10 A dose-response effect has also been seen, with
mean dose to the pharyngeal constrictor muscles, glottic,
and supraglottic larynx correlating with aspiration, stric-
ture formation, and reduced laryngeal elevation and being
predictive of long-term swallow function.9,11-13 Common dose
constraints for pharyngeal constrictor muscles include a
mean total dose 58 Gy, V40 85%, V50 76%, V60 61%, and
V70 33%. For the larynx, dose constraints include mean
total dose 48 Gy, V40 64%, V50 48%, V60 32%, and V70
13%.9 Additional studies have shown slight variations in
these constraints.12

In addition to improvements in radiation delivery, de-
intensified treatment for HPV-associated OPSCC is currently
being studied in an effort to further improve the treatment

toxicity profile without a decrement in tumor response. At
our institution, the de-intensification paradigm has been
to reduce both radiation and chemotherapy.14 Patients
with favorable-risk HPV-associated OPSCC are treated on
trial with a 6-week course of 60 Gy of IMRT with 6 con-
current weekly low doses of cisplatin 30 mg/m2 (without
induction chemotherapy or upfront surgery). We have con-
ducted several prospective clinical trials to evaluate this
regimen and carefully collected prospective objective
(modified barium swallow [MBS] studies) and subjective
(patient-reported outcomes [PRO] of symptoms and QoL)
assessments of dysphagia from our trial patients. Also, as
a standard practice at our institution, all patients with OPSCC
regardless of receipt of de-intensified or standard-of-care
chemoradiation therapy (ie, on/off protocol) are assessed
with pre- and posttreatment MBS studies.

We hypothesize that swallowing function is better pre-
served in patients who receive de-intensified chemoradiation
therapy. The primary aim of the current study is to compare
objective swallowing function (using MBS results) in pa-
tients with HPV-associated OPSCC treated with de-
intensified chemoradiation therapy (6 weeks, 60 Gy) versus
those receiving standard-of-care chemoradiation therapy (7
weeks, 70 Gy). The secondary aim was to report on patient-
reported swallowing outcomes for patients enrolled on our
de-intensified chemoradiation therapy regimen.

Methods and materials

Study design and subjects

This is a single-institution, retrospective analysis that was
performed on patients who underwent MBS studies pre- and
post-chemoradiation therapy for pathologically confirmed
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