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Abstract ‘Head and neck squamous cell carcinoma

(HNSCC)’ references a collection of malignant lesions

located across several sites within the upper aerodigestive

tract. Traditionally, the majority of HNSCCs arise within

the oral cavity and larynx, resulting from the field canc-

erization effects of tobacco and alcohol exposure. How-

ever, over the last three decades, the incidence of cancers

in the oropharynx has risen dramatically. Compelling evi-

dence now links the epidemic of oropharyngeal squamous

cell carcinomas (OPSCCs) to human papillomavirus (HPV)

infection. This virally mediated disease boasts unique

epidemiologic, mechanistic, and clinic-demographic fea-

tures, of which clinicians and clinician-scientists should be

aware, particularly in light of the estimated increasing

prevalence of this disease in the foreseeable future. While

survival and oncologic outcomes associated with HPV-

related OPSCC are very promising, what remains less clear

is patient functioning following curative-intent therapeutic

regimens designed relative to tobacco- and alcohol-related

disease.
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Introduction

Head and neck squamous cell carcinomas (HNSCCs) rep-

resent the 6th most common cancer worldwide, with

approximately 500,000 new cases globally per year [1].

High-risk factors for the development of these cancers

continue to include exposure to known carcinogens, such

as tobacco and alcohol.

Arising from anatomic sites within the upper aerodi-

gestive tract (e.g., oral cavity, larynx, or pharynx), both the

disease and its treatment can (i) significantly impair critical

human functions, such as breathing, swallowing, speech,

and voice production, (ii) drastically alter one’s appear-

ance, and (iii) ultimately affect one’s quality of life (QOL).

Curative treatment options for HNSCC comprise sur-

gery, radiotherapy, and biotherapies (i.e., chemotherapy,

and molecularly targeted drugs). Treatment choice is

affected by disease factors (e.g., TNM staging) as well as

patient (e.g., age, comorbidities), and practice preferences

at treatment facilities. The historical treatment philosophy

for all human malignancies embraced surgical removal of

the lesion to allow for further pathological staging analysis

based on the availability of tissue, as well as good local

disease control through wide excision [2, 3]. However,

surgical access for tumors in the oropharynx necessitated

an open transmandibular or transpharyngeal approach to

ensure sufficient visualization of the tumor and clear sur-

gical margins [2, 3]. The associated disruption of ana-

tomical structures integral to respiration, speech, and

swallowing often led to deleterious functional conse-

quences, with a significant reduction in patient QOL [3, 4].

The introduction of organ preservation treatment approa-

ches (i.e., radiotherapy, with or without chemotherapy)

resulted in a major treatment paradigm shift, moving away

from surgical intervention in attempts to maintain
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anatomical structures integral to the function of the speech

and swallowing mechanisms [5]. First utilized as treatment

for laryngeal cancer, chemoradiotherapy was associated

with survival comparable to open surgery, and acceptable

rates of larynx preservation [5]. The enthusiasm for organ

preservation quickly led to application of radiotherapy as

primary definitive treatment to other sites of the head and

neck, including the oropharynx.

Management of oropharyngeal squamous cell carcinoma

(OPSCC) with primary radiotherapy (with or without neck

dissection) provided similar survival compared to tradi-

tional, open surgical methods with 5-year survival rates of

approximately 50 % for both treatment approaches [3]

Moreover, the adoption of radiotherapy as an organ pres-

ervation approach significantly reduced acute and late

severe treatment-related complications, including mortality

compared with primary open surgery [3, 6].

Attempts to improve the unsatisfactory 5-year survival

rates have since resulted in intensification of organ pres-

ervation approaches through implementation of altered

fractionation in radiotherapy, and the addition of cytotoxic

concurrent chemotherapy to radiation (CRT). These

increasingly intense treatment regimens do confer a sur-

vival benefit [7–9] albeit at significant cost to the patient.

The addition of concurrent chemotherapy to RT signifi-

cantly increases the frequency and severity of acute and

late toxicities that can drastically alter patient functioning,

such as mucositis, dysphagia, xerostomia, fibrosis, osteo-

radionecrosis, neurotoxicity, and ototoxicity [10–12].

Against the backdrop of intensifying organ-preserving

approaches, it became evident that patients with oropha-

ryngeal cancers fared significantly better than those with

other tumor sites [9, 13]. By the beginning of the twentyfirst

century, the burden of evidence pointed quite clearly to an

emergent etiologic role of high-risk human papillomavirus

(HPV) types (e.g., HPV16, HPV18, HPV35) in a subset of

HNSCCs, almost exclusively in oropharyngeal tumors.

HPV-related HNSCC is now recognized as a distinct entity

with its own epidemiologic, mechanistic, prognostic, and

clinic-demographic characteristics [14, 15]. The purpose of

this article is to (1) provide a primer on the disease charac-

teristics unique to HPV-related OPSCC, (2) summarize

treatment-related swallowing outcomes and dysphagia

management, and (3) introduce preliminary data regarding

the specific impact of HPV-positive disease on swallowing.

Epidemiologic, mechanistic, clinico-demographic,

and prognostic differences between HPV-negative

and HPV-positive OPSCC

Over the last three decades, the incidence of HPV-related

OPSCCs has exploded, with a staggering increase of

225 % [16]. Data from a variety of geographic regions

reveal the same trend of increasing incidence [17–20],

solidifying that HPV-positive OPSCC is a global epidemic.

Interestingly, the incidence of HPV-negative OPSCC is

decreasing, with a 50 % decline in incidence over the same

time period [16]. The dramatic change in incidences

reported for both HPV-positive and HPV-negative disease

may largely be driven by behavioral factors. Decreasing

rates of HPV-negative OPSCC have been related to parallel

declines in smoking practices [21], resulting from suc-

cessful public health campaigns [21, 22]. Reasons for the

increasing rates of HPV-positive OPSCC are less well

understood. It is supposed that changes in sexual practices

evolved simultaneously with declining tobacco use, and

thus resulted in increased exposure to sexually transmitted

viruses, such as HPV [16, 23]. Indeed, infection by the

sexually transmitted HPV is significantly associated with

HPV-positive OPSCC, and precedes the development of

malignancy [24].

HPV is detected in approximately 20–25 % of all

HNSCC mucosal lesions [14, 18, 25]. However, HPV-

positive tumors are most prevalent in the oropharynx, with

50–75 % of OPSCCs reported to be HPV-positive [14, 20,

26, 27]. Low-risk types of HPV (e.g., HPV6, HPV11) are

associated with the development of benign lesions, such as

warts or papillomas; high-risk types, such as HPV16 and

HPV18, have the propensity to be oncogenic, with a

causative role implicated in mucosal cancers of the uro-

genital tract, and upper aerodigestive tract [15]. In HPV-

positive OPSCCs, the most predominant high-risk HPV

type is HPV16, occurring in approximately 87–95 % of

cases [14, 27, 28]. Within the oropharynx, HPV-positive

cancers preferentially arise from the palatine tonsils or base

of tongue (i.e., lingual tonsils) compared to other oropha-

ryngeal sites [14, 25, 29].

Mechanism of carcinogenesis

In the majority of human cancers, tumorigenesis is in part

attributable to mutation or degradation of the TP53 and

RB1 genes following exposure to carcinogens, radiation, or

viruses [15, 30]. These mutations degrade or disrupt the

pathways of tumor suppressor proteins p53 and pRB,

respectively, and thus, result in uncontrolled cell growth. In

HPV-negative HNSCCs, tobacco and alcohol exposures

lead to mutations of TP53 (among other genetic mutations),

and thus degradation of the p53 pathway [15]. Indeed,

approximately 80 % of HPV-negative OPSCCs have TP53

mutations, whereas in HPV-positive HNSCC, TP53 muta-

tions are rare [31, 32]. In HPV-related disease, viral

oncoproteins (E6 and E7) lead to degradation of p53 and

pRB, respectively, leading to unsuppressed tumor growth

[15]. The presence of HPV infection (specifically, E6 and
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E7 oncoproteins) appears to substitute for the TP53

mutations observed in the tumorigenic pathway of HPV-

negative disease. Consequently, HPV-positive tumors

demonstrate significantly fewer mutations than HPV-neg-

ative tumors [31, 32], with a reduction in mutation rate of

approximately 50 % in HPV-positive HNSCC [32].

Clinico-demographic features

Risk factors for HPV-positive OPSCC include demo-

graphic factors, sexual practices, and environmental

exposures. HPV-positive disease occurs more frequently in

younger, healthier individuals [20, 26, 33–35], and those of

higher socioeconomic status [34, 36]. At presentation,

HPV-positive tumors are of earlier T-stage, and more likely

to have extensive, often cystic, nodal metastases, and are

thus almost always staged as advanced cancers [26].

Sexual behaviors are strong predictors of HPV-positive

OPSCC [25, 27, 34]. Risk factors for oral HPV infection

and HPV-positive OPSCC include: lifetime number of

vaginal-sex partners, lifetime number of oral-sex partners,

engagement in casual sex, early age at sexual debut, oral

HPV infection, and history of genital warts [25, 27, 34].

These findings solidify the causal relationship between the

sexually transmitted viral carcinogen and HPV-positive

OPSCC, and implicate that development of HPV-positive

disease through casual, nonsexual contact is unexpected

[37].

The relationship between HPV status and other envi-

ronmental exposures is less clear. Most reports indicate

HPV-positive OPSCCs occur more frequently in patients

who have never smoked or have had much less tobacco

exposure, and with lower rates of alcohol consumption than

HPV-negative OPSCC [14, 38]. However, in the setting of

HPV-positive disease, higher exposure to tobacco and

alcohol negatively impacts oncologic outcomes with sig-

nificantly poorer survival [26, 36].

Prognosis and survival

Patients with HPV-positive tumors have significantly more

favorable prognosis than patients with HPV-negative

HNSCC [14, 19, 20, 26, 38–43], with 3-year survival rates

of 82 versus 57 % in HPV-negative OPSCC [26], and an

associated reduction in risk of death and cancer-specific

death of approximately 60–70 and 50 %, respectively [14,

20, 26]. In spite of excellent locoregional control rates,

patients with HPV-positive disease experience distant

metastases at a rate similar to their HPV-negative cohort

[26, 36, 44], although HPV-related distant disease is dis-

seminated in an atypical pattern, across multiple organs

and unusual sites [44]. Patients with HPV-positive OPSCC

tend to succumb to distant disease.

Although HPV positivity is typically indicative of better

overall survival, the advantage can be obfuscated through

heavy tobacco or alcohol use. Risk of death in OPSCC can

be categorized as ‘low risk,’ ‘intermediate risk,’ or ‘high

risk’ based on the factors of HPV status, pack-years of

tobacco smoking, tumor stage, and nodal stage [26].

Patients deemed to be at low risk for death in OPSCC are

likely to be nonsmokers with HPV-positive tumors.

Patients at intermediate risk are likely to be either (1)

smokers with high nodal disease and HPV positivity, or (2)

nonsmokers with T2 or T3 HPV-negative tumors. Finally,

patients at high risk for death are likely to be heavy

smokers with large HPV-negative tumors [26]. A recent

study by Broglie et al. [45] developed a synonymous risk

stratification model related to alcohol use, which shows

modulation in survival benefit as well, independent of

smoking status.

The specific mechanism behind the HPV-associated

survival advantage has not been fully elucidated. The

vastly different etiologic underpinnings of HPV-positive

disease, and the lack of field cancerization associated with

repeated tobacco and alcohol exposure may help explain

the survival advantage. In addition, HPV-positive disease

appears to exhibit intrinsic radiosensitivity, allowing for

greater locoregional control through treatment approaches

that include radiotherapy [26, 39].

Cancer treatment in the era of HPV-positive OPSCC

Following the shift in practice toward organ preservation,

standard definitive treatment for OPSCC is radiotherapy,

often with concurrent chemotherapy as these tumors tend to

present as advanced-stage disease, with adverse features that

portend poorer survival. While this treatment confers an

oncologic advantage [7–9], the high rates of acute and late

treatment-related toxicities, such as hearing loss, nephro-

toxicity, neurotoxicity, mucositis, xerostomia, and dyspha-

gia [10–12], are unsatisfactory. These negative treatment

sequelae translate into decreased functioning for patients,

most notably impacting swallowing function [11, 12], and in

turn, QOL [46]. In light of the HPV-driven escalation of

OPSCC incidence, clinicians are treating a distinct cohort of

patients who are known to be younger and healthier, and are

more likely to be in the midst of their working and productive

years than the traditional HNSCC patients [36]. With this

cohort in mind, treatment philosophies are now shifting from

treatment escalation focused exclusively on maximizing

cure, toward the concept of treatment de-intensification in

attempts to decrease the burden of toxicities while main-

taining oncologic outcomes [47].

One de-escalation strategy includes the use of mono-

clonal antibodies (mAb) to target specific tumor antigens in
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lieu of cytotoxic chemotherapy [48]. The addition of ce-

tuximab (mAb targeting epidermal growth factor receptor)

to RT appears to be less toxic than concomitant cisplatin-

based CRT [49]. Examination of oncologic and functional

outcomes following RT plus cetuximab versus cisplatin-

based CRT specifically in HPV-positive disease is cur-

rently underway [50], and the results are eagerly awaited.

Candidacy for treatment with RT alone based on factors of

tobacco use and extent of nodal disease has been proposed

as an additional de-escalation strategy [47]. In the context

of ‘high-risk’ disease (i.e., heavy smoking history and/or

advanced nodal disease) [26], de-escalation is unlikely.

However, for low-risk OPSCC (i.e., minimal to no smoking

history and/or early or no nodal disease), RT alone may lead

to similar oncologic outcomes while sparing patients che-

motherapy-associated morbidities [36, 47]. Further exami-

nation of this de-escalation strategy is needed. Finally,

minimally invasive surgical techniques for management of

OPSCC are becoming widely accepted. Transoral laser

microsurgery (TLM) and transoral robotic surgery (TORS)

may provide alternate methods of de-intensifying treatment

for patients with HPV-positive OPSCC. Early oncologic,

functional, and QOL data for these surgical approaches are

encouraging [2, 23, 51–53]. In the case of TORS, preliminary

data describe lower gastrostomy tube (g-tube) rates, and the

avoidance of chemotherapy in a portion of patients [2, 23,

51]. Critical examination of TLM and TORS compared to

standard treatment must now occur. The Canadian ORATOR

trial (Oropharyngeal cancer Radiation versus TORS;

NCT01590355) is the first randomized clinical trial designed

to compare functional outcomes and survival between TORS

and RT [54], in which patients are stratified by HPV status. In

the United States, RTOG 1221 (NCT01953952) [55] is

poised to address the same question relative to HPV-negative

disease.

Swallowing and dysphagia following treatment

of OPSCC

Given the relatively recent discovery of HPV as a distinct

etiologic factor for OPSCC, the inclusion of HPV status as

a stratifying variable in clinical trials, or as a predictive

factor in data analysis, has lagged. Moreover, clinical data

regarding HPV status of tumors has not been sought or

recorded routinely, thus hampering retrospective study as

well. As such, our understanding of the implications of

HPV positivity on disease characteristics, and particularly

on associated functional outcome, is in its infancy.

Several excellent recent reviews have captured the

physiologic swallowing impairments and functional out-

comes that commonly result following standard treatment

regimens (i.e., CRT), as well as de-intensified therapies

(e.g., IMRT and TORS) for OPSCC, and HNSCC in gen-

eral [51, 56••, 57–59]. The treatment literature reports a

myriad of physiologic alterations that ultimately influence

swallowing safety and efficiency. Frequent deficits include:

decreased hyolaryngeal elevation, decreased base-of-ton-

gue to posterior-pharyngeal-wall retraction, reduced pha-

ryngeal contraction, reduced epiglottic inversion, and

impaired laryngeal vestibule closure [56••]. Other notable

physiologic impairments such as reduced oral tongue

strength and range of motion, dysfunction in upper

esophageal sphincter opening, delayed triggering of pha-

ryngeal swallow or disco-ordination [56••, 60, 61] occur

with less frequency, but are no less detrimental to swal-

lowing function. Penetration and aspiration are reported

with great frequency, but also high variability, ranging

from 7 to 95.9 % and 0 to 100 %, respectively [56••].

Pneumonia rate following CRT for laryngeal and pharyn-

geal cancers is 15 % in population-based data [57]. How-

ever, the pneumonia rate is approximately 30 % for

patients known to have dysphagia post-treatment [11, 62],

and rises to 86 % among patients who develop late radia-

tion-associated dysphagia [63]. Recovery of physiologic

function post-treatment is highly variable, and may depend

on the specific treatment regimen under study. In general, a

significantly increased level of impairment is noted during

and immediately post-CRT, with many deficits improving

by 3 months post-treatment, but little change beyond that

period of time [56••, 64].

The impact of TORS/TLM on swallowing physiology

has yet to be fully explored. Instrumental assessment has

not been utilized to describe the physiologic profile of the

swallowing mechanism post-surgery. With the majority of

TORS/TLM patients also undergoing adjuvant therapy

[51], it would be beneficial to appreciate physiologic

impact attributable solely to surgical intervention that may

be present prior to the addition of the physiologic effects of

(chemo)radiotherapy.

The functional implications of the myriad swallowing

impairments have been captured as treatment toxicities,

changes in diet/oral intake, and feeding tube dependency.

Within the context of clinical trials, impact of treatment on

swallowing function is typically captured by documentation

of ‘dysphagia toxicity’ (see Table 1) through the Common

Terminology Criteria for Adverse Events [65], a 5-point

scale used to document all treatment-related toxicities or side

effects [66]. The CTCAE codes can be used to capture both

acute (\90 days post-treatment) and chronic ([90 days

post-treatment) toxicities, and in this way, is often used to

document acute dysphagia and long-standing swallowing

difficulty resulting from treatment. Following CRT, acute

grade C2 dysphagia and acute grade C3 dysphagia occur in

6–93 % and 7–65 % of trial patients, respectively [67–70].

Late grade C2 dysphagia and grade C3 dysphagia occur in
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2–36 % and 0–13 %, respectively [67–71]. When functional

swallowing outcome is characterized as the need for g-tube,

29–62 % of patients require enteral support during CRT [62,

72, 73], with rates dropping to 9–23 % at 6 months post-

treatment [71, 72, 74] 0–50 % at 1-year [57, 71–73, 75, 76]

and 3.9–14 % at 24 months [57, 72]. Recent data report

g-tube dependence in patients with late radiation-induced

dysphagia (C5-years post-treatment) as a staggering 66 %

[63]. With respect to oral intake, 78–86 % pts are able to

consume a normal diet without alteration pre-treatment, with

the majority of one’s diet taken by mouth [64, 77]. The ability

to maintain a normal diet significantly decreases to

10–28.6 % at 3 months, with slow progress toward approx.

50 % at 1-year post-treatment [64]. Beyond 12 months post-

treatment, a trend of declining swallowing functionality

emerges, with normal diet rates slipping below 50 % [78].

Relative to minimally invasive surgical techniques,

g-tube rates immediately post-surgery range from 13 to

39 % [51, 52, 73], 0 to 19 % at 12 months [51, 53, 73, 79,

80] and 3.4 % at long-term follow-up [52]. Average time to

oral intake in early-stage cancers is 2 days [51, 81], and in

all-comers, oral intake is achieved by hospital discharge in

70 %, and by 2 weeks post-treatment in approximately

80 % [51]. Several studies present impressive results fol-

lowing TORS and/or TLM, with return to normal diet in

53–92 % of patients [80, 81]. Nearly 100 % of patients

attain normalcy of diet by 1-year post-surgery [79].

Numerous disease-specific health-related quality of life

(HRQOL) and swallowing-related QOL tools have been

used to document impact of treatment on the patient’s overall

well-being. Regardless of the chosen method of assessment,

function-related QOL as measured at treatment completion

decreases significantly from baseline [68, 74], with signifi-

cant, albeit modest improvements by 6 months post-treat-

ment, but no further improvement noted at 24 months post-

CRT [78]. Within the TORS/TLM literature, significant

decreases in swallowing-related QOL are noted immediately

after treatment completion, with improvement noted

between 6 and 12 months post-treatment [51], and some

patients experience near-baseline QOL at 1-year post-TORS

[51]. Swallowing-related QOL at 1-year post-TORS/TLM is

significantly better in patients compared to QOL in patients

who received primary CRT [51, 73, 82].

Swallowing and dysphagia following treatment

of HPV-positive OPSCC

To date, information delineating any relationship that may

exist between HPV-positive disease and swallowing

physiology or functional outcomes is scarce (Table 2).

Bledsoe et al. [83•] retrospectively reviewed outcomes of

patients with OPSCC treated with CRT (2006–2011), and

correlated oncologic and functional outcomes with HPV-

positivity. In this cohort of 121 patients, 97 had HPV-

positive disease. Acute grade C2 and grade 3 dysphagia

appeared with similar frequency in HPV-positive and

HPV-negative OPSCC, however, late grade 3 dysphagia

occurred more frequently in HPV-negative OPSCC versus

HPV-positive OPSCC [83•]. Translating this toxicity into

functional impact, the need for enteral feeding in the acute

post-treatment period was similar between HPV-negative

and HPV-positive disease (58 vs 59 %), while g-tube rates

at 6 months post-treatment were significantly higher in

HPV-negative patients (24 %), with no HPV-positive

patients continuing to require enteral support [83•]. Indeed,

more HPV-positive patients resumed a normal diet (90 vs.

65 %). It can be hypothesized that fewer late treatment

toxicities in HPV-positive patients may reflect differences

in patient and tumor characteristics inherent to HPV-posi-

tive disease. Rodriguez et al. [84] corroborated these early

HPV-related findings in their comparison of two CRT

regimens, in which HPV-status was examined. They

Table 1 CTCAE v.4.03 [65] toxicity grades for documenting swal-

lowing difficulty as a treatment-related adverse event

Dysphagia toxicity

grades

Description

Grade 1 Symptomatic, able to eat regular diet

Grade 2 Symptomatic and altered eating/swallowing

Grade 3 Severely altered eating/swallowing; tube

feeding or TPN or hospitalization indicated

Grade 4 Life-threatening consequences; urgent

intervention indicated

Grade 5 Death

Table 2 Literature examining impact of HPV status on swallowing

and quality of life

Authors Primary treatment Outcome(s) relative to

HPV status

Bledsoe et al.

[83•]

Chemoradiotherapy Dysphagia toxicity

Feeding tube prevalence

Feeding tube duration

Diet level

Dobrosotskaya

et al. [85]

Chemoradiotherapy Feeding tube prevalence

Feeding tube duration

Dziegielewski

et al. [88]

Transoral Robotic

Surgery

Health-related quality of

life

Maxwell et al.

[87]

Chemoradiotherapy,

Surgery

Health-related quality of

life

Rodriguez et al.

[84]

Chemoradiotherapy Dysphagia toxicity

Feeding tube prevalence

Feeding tube duration

Sharma et al.

[86•]

Chemoradiotherapy Health-related quality of

lifeSurgery
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document that most of the patients on trial experienced

acute grade C2 dysphagia, with no correlation to HPV

status. Additionally, while feeding tube placement was

required during treatment in 64 % of the study population

regardless of HPV status, HPV status did predict for shorter

duration of feeding tube dependence with median duration of

7 versus 24 weeks in HPV-positive versus HPV-negative

disease [84]. It remains possible that treatment intensity

could moderate the possible functional benefit noted in the

above studies. In the context of a clinical trial examining the

treatment efficacy of induction chemotherapy followed by

weekly CRT versus standard high-dose cisplatin CRT,

g-tube rates at 6 months varied with treatment regimen (26

vs 6 %, respectively), but not with HPV status [85].

Sharma et al. [86•] prospectively examined QOL in

patients undergoing various treatment approaches for oral

cavity and oropharynx cancers relative to HPV status,

providing the first glimpse of the impact of HPV on

HRQOL in HNSCC. HPV-positive patients demonstrated

significantly higher baseline QOL, significantly lower QOL

immediately post-treatment, and similar QOL ratings at

1 year post-treatment compared to HPV-negative patients

[86•]. The significant interaction between QOL and HPV

immediately post-treatment is interesting, and warrants

further investigation. Maxwell et al. [87] examined the

impact of HPV status and treatment modality on QOL in a

similar cohort. Higher overall QOL ratings were reported

in patients with HPV-related (p16-positive) versus HPV-

unrelated OPSCC at baseline, 6 months and 1-to-3 years

post-treatment. Additionally, QOL benefit for HPV-related

disease was noted in domains of swallowing and speech at

6 M and 1-to-3 years post-treatment [87]. At 2, 6, and

12 months, xerostomia-associated QOL was higher in

HPV-negative patients, but this was no longer significant

past 1-year post-treatment. Interestingly, they did not

report an association between treatment modality and QOL

ratings, regardless of HPV status—QOL was more similar

between those treated with primary surgery and primary

CRT than between patients with HPV-positive versus

HPV-negative disease [87]. In contrast, following TORS

for OPSCC, Dziegielewski et al. [88] did not find an

association between HPV status and QOL ratings, and

reported a similar QOL trajectory in HPV-positive and

HPV-negative patients. However, the use of disparate QOL

measurement tools renders inter-study comparison diffi-

cult. Complete understanding of swallowing function and

swallowing-related QOL necessitates evaluation of a

breadth of parameters—physiologic impairment, function-

ality, and associated disability—both objectively and sub-

jectively. To date, no investigation of impact of HPV status

on treatment outcome in OPSCC has accomplished this

task. However, it is encouraging to note data relating HPV

status to function are emerging.

Dysphagia management in the era of HPV

Prevention of dysphagia through the implementation of

exercise-based therapy and the maintenance of oral intake

has become the major focus of swallowing rehabilitation

[89]. Engagement in swallowing exercise protocols, both

before and during CRT (either as primary or adjuvant

treatment) has been associated with improved swallowing

physiology, increased functionality of the swallow (i.e., diet

levels, g-tube rates), and swallowing-related QOL [58, 89–

95]. Not all swallow-related exercises are equally effective

[96], and the benefit of exercise is mediated by patient

adherence to prescribed preventative exercise protocols [72,

89, 97•]. Evidence of further improvements in swallowing

performance associated with the addition of transcutaneous

neuromuscular electrical stimulation (TNMES) to active

exercise regimens is emerging; however, further examina-

tion is warranted before TNMES is included as standard of

care [98–101]. Use of the swallowing mechanism through

oral intake can also predict swallowing-related outcomes

(diet level, g-tube rates, swallowing-related QOL) indepen-

dent of adherence to exercise protocols [89]. Maintenance of

safe oral intake may necessitate the use of diet consistency

modification (e.g., thickened liquids, pureed solids), bolus

manipulation (e.g., smaller volumes, altered sensory prop-

erties), and compensatory postural adjustments or voluntary

maneuvers (e.g., head turn, super supraglottic swallow),

which have been shown to alter bolus flow and overall

swallow function [60, 61, 102]. The combination of main-

tained oral intake and adherence to a swallowing exercise

protocol results in best swallowing outcomes for patients

receiving CRT [89]. Given the high functional status and

short time to resumption of oral intake reported following

TORS and/or TLM for OPSCC, dysphagia management may

include early post-treatment compensations (i.e., diet mod-

ifications, postural adjustments), with emphasis on eating

and exercise in the context of adjuvant treatment, although

dysphagia management following minimally invasive sur-

gery has not been examined in the literature. In addition, the

authors are unaware of any intervention studies that have

explicitly examined dysphagia rehabilitation relative to HPV

status.

Beyond implementation of rehabilitation practices

known to provide functional benefit following CRT for all

patients with OPSCC, patient education and counseling of

HPV-positive patients is of paramount importance. These

younger, healthier, more educated patients, who tend to

present with disease in their prime working years, are

seeking answers to many questions. It is prudent for cli-

nicians to become knowledgeable with respect to HPV

infection, transmission, and vaccination to provide appro-

priate and helpful information to patients and their families

[103, 104••]. In addition, clinicians must educate patients
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receiving CRT (primarily, or as adjuvant therapy) regard-

ing the role of prophylactic/preventative exercises in

swallowing recovery. Non-adherence to preventative

exercise programs is an independent predictor of g-tube

dependence [72, 89], and the most commonly reported

reason for non-adherence has been a lack of understanding

of the relative importance of these exercises [97•].

Conclusion

HPV-positive oropharyngeal cancer is a disease on the rise

that strikes a younger, healthier, often non-smoking pop-

ulation that experiences improved survival. Swallowing

function can be significantly affected by current intensified

organ-preserving treatment approaches for OPSCC, with

preliminary evidence suggesting that HPV-positive patients

experience better swallowing and QOL post-treatment.

Moving forward, instrumental assessment in the context of

clinical trials will be critical to quantify these functional

outcomes in the context of primary radiation and primary

surgical treatments. Until further evidence surfaces, we

assume that HPV-positive disease will respond similarly to

physiologically targeted dysphagia rehabilitation practices

as in HPV-negative disease. Dysphagia rehabilitation must

include a strong educational focus to highlight the known

functional impacts of standard curative treatment(s) and the

necessity of maintaining neuromuscular function through

exercise and oral intake, and to address questions and

concerns inextricably linked to this unique disease.
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