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Abstract The widespread availability of novel primary
treatment approaches against oropharyngeal cancers has
provided several potentially curative surgical and nonsur-
gical treatment options for patients, generating both hope
and controversy. As treatment is usually curative in
intent, management considerations must include consider-
ation of primary tumor and nodal disease control as well
as long-term toxicities and functional outcomes. Anatom-
ical and functional organ preservation (speech and deglu-
tition) remains of paramount importance to patients with

oropharyngeal cancer and the physicians involved in their
care, accounting for the growing popularity of chemora-
diotherapy and transoral surgical techniques for this indi-
cation. These novel approaches have greatly diminished
the role of open surgery as initial therapy for oropharyn-
geal cancers. Open surgery which is often reserved for
salvage on relapse, may still be an appropriate therapy for
certain early stage primary lesions. The growing treatment
armamentarium requires careful consideration for optimal
individualized care. The identiWcation of oncogenic
human papillomavirus as a predictive and prognostic
marker in patients with oropharyngeal cancer has great
potential to further optimize the choice of treatment. In
this review, novel primary therapies against oropharyn-
geal squamous cell carcinoma are presented in the context
of anatomical, quality of life, and emerging biological
considerations.
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Introduction

Due to recent advances in epidemiology, molecular biology
as well as in therapeutic approaches, the management of
cancer of the oropharynx is in a period of great transition
[1]. Oropharyngeal cancers comprise only a small subset of
squamous cell carcinomas of the head and neck, with
approximately 5,000 new cases each year in the United
States [2, 3]. The most common sites for oropharyngeal
cancer are the tongue base and tonsillar regions, while can-
cers of the soft palate and posterior pharyngeal wall are less
common.
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Aside from tobacco and alcohol use, long-known major
risk factors for this disease, a recently growing body of evi-
dence has demonstrated an association of oncogenic human
papillomavirus (speciWcally HPV 16) infection with devel-
opment of oropharyngeal malignancies. The virus is nota-
bly present in 50% of tonsillar cancers [4–7]. Oral HPV
infection is the principal cause of a distinct form of oropha-
ryngeal cancer that has been rising in incidence in the
United States since 1973, particularly among young men
[8]. A high lifetime number of sexual partners (both vaginal
as well as oral) appears to be correlated with HPV-associ-
ated oropharyngeal cancer [7, 9]. Over the past 30 years,
the proportion of potentially HPV-related oral cancer in the
United States has increased; an increase possibly related
to changing sexual behaviors [10]. The molecular biology
of HPV-associated oropharyngeal cancer appears to be
distinct from non-HPV associated head and neck cancer
[11–13]. Furthermore, HPV-related oropharyngeal can-
cer appears to be linked to better clinical outcomes and
improved patient survival [10, 14–16]. The presence of
HPV DNA in oropharyngeal squamous cell carcinoma has
been found to be an independent favorable prognostic fac-
tor for overall and disease-speciWc survival [17]. How-
ever, non-smoking patients with HPV-positive tumors
have a remarkably better disease-speciWc survival rate
compared with those with HPV-negative tumors but also
compared with smoking patients with HPV-positive
tumors [18]. Due to diVerences in biology as well as
patient prognosis, HPV-associated oropharyngeal cancer
has been proposed to be a distinct malignancy which
should be targeted [16].

Patients with oropharyngeal cancers are often treated
with curative intent despite frequent presentation with
advanced-stage disease, an intent which must be balanced
with the potential for long-term morbidity following
aggressive local and regional therapies. Oropharyngeal can-
cers are classiWed as either “resectable” or technically
“unresectable” due to regional invasion of critical struc-
tures; while “unresectable” tumors are often best treated
with chemoradiotherapy, several curative-intent treatment
options currently exist for resectable tumors. Besides the
classiWcation of “resectable” versus “unresectable,” “func-
tional inoperability” may also be a consideration for the
choice of treatment. However, the deWnition of “functional
inoperability” is vague and may diVer among surgeons
[19]. In practice, the expected chances of cure and morbidi-
ties of the diVerent treatment options are weighted against
each other, often resulting in non-surgical treatment for the
more advanced cancers if (severe) functional impairment is
expected from surgical treatment.

Driven by curability and functional organ preservation,
continued advances have been made in modern surgical and
nonsurgical therapies. In particular, these concerns have led

to the current popularity of curative-intent radiotherapy
protocols in combination with chemotherapy and biological
therapies. Furthermore, the transoral accessibility of the
oropharynx has recently been exploited by the development
of novel “minimally invasive” therapies which oVer the
prospect of eVective oncological treatment with the goal of
decreased morbidity compared with traditional open surgi-
cal procedures. As a result, these novel approaches have
greatly diminished the role of open surgery as initial ther-
apy for oropharyngeal cancers. The widespread availability
of advanced radiation technologies as well as transoral laser
and robotic surgeries has transformed the management of
oropharyngeal cancers. Appropriate future patient selection
for these therapeutic modalities will need to be based on
anatomical, functional, and, given the association of HPV
infection with oropharyngeal cancer, biological consider-
ations.

Surgical options for initial management 
of oropharyngeal cancer

The advantages of surgery as primary therapy include
complete pathological staging for determination of patient
prognosis as well as the potential for sparing some
patients subsequent radiotherapy with or without chemo-
therapy with its attendant toxicity. However, possible dis-
advantages of primary surgery include morbidity of the
procedure, postoperative functional impairment, or, when
the patient is not able to avoid postoperative treatment,
the toxicity of both surgical and subsequent adjuvant
therapy.

Surgery for early stage primary lesions

As noted above, although most patients with oropharyngeal
cancer are treated with deWnitive radiotherapy either with
or without concurrent chemotherapy, some early-stage pri-
mary lesions may be amenable to surgical extirpation, oVer-
ing the potential for avoiding other therapeutic modalities,
with their associated toxicities in selected patients. In sup-
port of this approach, the French Groupe d’Etude des
Tumeurs de la Tête et du Cou (GETTEC)—sponsored mul-
ticenter study of T1–T2, N0 oropharyngeal cancer patients
treated exclusively with surgery produced a disease-
speciWc survival rate of 100% [20]. MoncrieV et al. [21]
recently reported a retrospective series of 92 patients who
had early primary (T1 or T2) stage, any N-stage, M0,
largely lateral oropharyngeal cancers treated with primary
surgery at a single institution. Wide local excision of the
primary lesion was achieved by a transoral approach in
52%, and via a lip-split with mandibulotomy in the remain-
ing 48% of cases. A cervical lymphadenectomy was
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performed in 76% of cases, with bilateral dissections in
only one case. Based on pathological results, postoperative
radiotherapy (without chemotherapy) was administered to
62% of cases. An 87% overall 5-year local control rate was
observed, associated with a 5-year disease-speciWc survival
of 83%. Local–regional recurrence was seen in 19% and
distant metastases were observed in 8%. While the above
results of primary surgery indicate good outcomes for
selected patients, limitations of these surgical procedures
include the relatively high number of patients requiring
postoperative radiotherapy and the lack of toxicity and
quality of life data that are critical for generalizing this
approach to patients with resectable oropharyngeal cancers.

Primary neck dissection

The presentation of small primary tumors with bulky nodal
metastasis is not uncommon in patients with oropharyngeal
squamous cell carcinomas. Indeed, many cases that were
reported in the past as having “unknown primary site”
malignancies (presenting with metastatic cervical lymphad-
enopathy), have been found, more recently, to originate in
the oropharynx, particularly the tongue base or tonsil.
Investigators at the Johns Hopkins University Medical Cen-
ter have reported an analysis of a cohort of 16 patients with
small primary (T1–2 stage) oropharynx cancer with exten-
sive cervical metastasis (N2 or greater disease) treated with
primary neck dissection followed by radiotherapy or che-
moradiotherapy [22]. Nearly all (15 of 16 patients) had a
base of tongue primary lesion. With a median follow-up
time of 33 months, disease-free survival in this stage IV
patient population was 93.75%. Although this series is
small, this approach appears to be feasible and is associated
with excellent outcomes.

Transoral laser microsurgery

Transoral laser microsurgery (TLM) is a minimally inva-
sive endoscopic surgical technique which oVers a local
therapy alternative to traditional surgical procedures and is
associated with rapid recovery and a low long-term toxicity
proWle. As indications for TLM are similar to those of other
surgical techniques limited by endoscopic accessibility,
evaluation of this therapeutic modality should be based on
disease control and on organ functionality. When applied to
a series of 59 previously untreated base of tongue cancers
(any T stage, any N stage, M0 disease) with appropriate
neck dissections in 49 patients (83%), and adjuvant post-
operative radiotherapy in 28 patients (47%), the respective
2- and 5-year overall survival estimates were 91 and 69%,
with a 5-year local control estimate of 90% [23]. Rich et al.
[24] recently reported a series of 84 patients with advanced
stage (stages III and IV) oropharyngeal cancers (not limited

to base of tongue cancers) treated with TLM with or with-
out neck dissections and chemoradiotherapy, and observed
a 5-year overall survival of 88% and disease-speciWc sur-
vival of 92%. Higher T-stage and positive margins were
associated with worse survival, and positive p16 immuno-
histochemical status (a sensitive surrogate marker of HPV
infection) was associated with improved survival. Of note,
6% of patients experienced major surgical complications,
but without observed mortality. The rate of gastrostomy
tube use was 3.4% of living patients at 3 years.

Transoral robotic surgery

As robotic urological and cardiac surgeries are becoming
widely accepted, minimally invasive treatment modalities
for prostate cancer and management of cardiac valvular dis-
ease with good outcomes, several investigators have dem-
onstrated that transoral robotic surgery (TORS) using the
da Vinci Surgical Robot (Intuitive Surgical, Inc., Sunny-
vale, CA, USA) holds great potential for minimally inva-
sive extirpation of oropharyngeal cancers [25–28].
O’Malley et al. [25] were the Wrst to demonstrate the utility
and safety of TORS. Subsequently, several reports have
shown that TORS provides excellent three-dimensional
visualization and the unique ability to manipulate and per-
form reconstruction of the oropharynx, an area that hereto-
fore could only be accessed via open surgical approaches
[29].

The ability to extirpate tumors of the oropharynx and
perform reconstruction through minimally invasive
approaches such as TORS has prompted consideration for
de-escalation of adjuvant therapy. In those patients where
complete tumor resection can be achieved by TORS and
where is no evidence of poor prognostic factors such as
extracapsular spread, perineural invasion or angioinvasion,
it may be feasible to reduce the dose of radiotherapy in an
attempt to achieve local–regional control with less morbid-
ity. While current non-surgical methods for the manage-
ment of oropharynx cancer achieve acceptable control
rates, the morbidity associated with therapy can be rather
signiWcant. The combination of minimally invasive surgical
techniques and de-escalation of adjuvant therapy may hold
the potential for excellent control rates with a reduction in
post-therapy morbidity. This may be particularly true for
HPV-associated disease. However, all of these hypotheses
are still under investigation.

Sentinel lymph node biopsy for cancer staging

Accurate staging of cervical lymph nodes is critical in
patients with oropharyngeal cancers. Extensively studied
for management of oral cavity cancers, sentinel lymph
node biopsy has also received considerable attention for
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oropharyngeal cancers. In those cases of early oropharyn-
geal cancer that are surgically treated and are staged N0,
sentinel lymph node biopsy seems to be a promising alter-
native to elective neck dissection with comparable regional
control rates [30].

Advances in radiotherapy for oropharyngeal cancer

Advances in radiotherapy have focused on improved cancer
control as well as normal tissue-sparing techniques. Inten-
sity modulated radiation therapy (IMRT) technology,
altered fractionation schedules, and brachytherapy tech-
niques have contributed to state-of-the-art deWnitive ther-
apy for oropharyngeal cancers.

Intensity modulated radiation therapy (IMRT)

Early in its history, IMRT was found to be an eVective ther-
apeutic modality for locally advanced oropharyngeal can-
cer, oVering the prospect of high local–regional control
with salivary gland sparing [31–34]. In a recently published
Stanford University series of IMRT with or without concur-
rent chemotherapy or cetuximab applied to 107 patients
with locally advanced oropharyngeal cancers, the 3-year
local–regional control, freedom from distant metastasis,
overall survival, and disease-free survival rates were 92, 92,
83, and 81%, respectively [35]. No marginal failures were
observed. Although local–regional control was excellent,
the observed major failure pattern was distant; seven
patients developed distant metastasis as the Wrst site of
failure. A similar observation of excellent local–regional
control but with high distant failure was noted for oropha-
ryngeal cancer patients treated with IMRT at the University
of Iowa [34].

A recently reported series of 34 patients speciWcally with
tongue base cancers treated with accelerated IMRT and
deWnitive chemotherapy at Emory University had 24-month
actuarial overall survival and local control of 90 and 92%,
respectively [36]. Esophageal stricture or stenosis was
noted in 15% of patients.

A nonrandomized, retrospective comparison of IMRT
with accelerated fractionation with concomitant boost and
three-dimensional conformal radiotherapy techniques at the
University of Wisconsin for patients with locally advanced
oropharyngeal cancer was recently reported [37]. While
local–regional control and survival outcomes were gener-
ally similar between the three patient cohorts, IMRT was
associated with reduced skin and mucosal toxicity com-
pared with accelerated fractionation with concomitant
boost and also was associated with the lowest incidence of
xerostomia. Similar observations were found in the com-
parison of IMRT with accelerated concomitant boost

radiotherapy at the Memorial Sloan Kettering Cancer
Center [38].

Garden et al. [39] initially demonstrated eYcacy of
IMRT in small primary (<4 cm) lesions of the oropharynx.
Of 51 patients treated (all but one with bilateral neck irradi-
ation), 95% had a mean radiation dose of <30 Gy to at least
one parotid gland. A Radiation Therapy Oncology Group
(RTOG)-sponsored multicenter study of IMRT as a single
treatment modality for early stage (T1–2, N0–1, M0) oro-
pharyngeal cancer was recently published [40]. The study
listed 69 patients requiring bilateral neck radiotherapy.
With prescribed radiotherapy doses to primary tumor and
involved nodes of 66 Gy at 2.2 Gy/fraction over 6 weeks,
the 2-year local–regional failure rate was 9%. Of note, all
cases of local–regional failure, metastasis, or second pri-
mary cancer occurred among patients who were current or
former smokers, and none occurred among patients who
never smoked. This phenomenon may be explained by
diVerent biology of smoking-related and HPV associated
cancers [18]. Although xerostomia was reportedly less
common for IMRT than with historical RTOG data, it was
still common. Grade ¸ 2 xerostomia was observed in 55%
of patients at 6 months but reduced to 25 and 16% at 12 and
24 months of follow-up, respectively.

Altered fractionation schedules

In an eVort to improve local–regional tumor control, altered
fractionation radiotherapy schedules have been examined
to target accelerated tumor repopulation. Based on promis-
ing single-institution studies, the RTOG conducted a ran-
domized trial (RTOG-90-03) comparing leading altered
fractionation radiotherapy schedules for patients with
mostly locally advanced head and neck cancer: conven-
tional fractionation (2 Gy daily, 5 days a week to 70 Gy
over 7 weeks); split course accelerated fractionation
(1.6 Gy BID to 67.2 Gy over 6 weeks with a planned 2-
week break at 38.4 Gy); accelerated concomitant boost
(daily 1.8 Gy treatments with 1.8 Gy afternoon treatments
during the last 12 days of therapy, total dose 72 Gy over
6 weeks); and hyperfractionation (1.2 Gy twice daily to a
dose of 81.6 Gy over 7 weeks) [41]. Although most major
head and neck anatomical sites were included in the study,
approximately 60% of the 1,073 listed patients had oropha-
ryngeal primaries. Although there was no statistically
signiWcant survival beneWt observed, patients treated with
hyperfractionation and accelerated fractionation with con-
comitant boost had signiWcantly better local–regional
control than those treated with standard fractionation. All
three altered fractionation groups had signiWcantly greater
acute treatment-related morbidity compared with standard
fractionation. However, there was no signiWcant increase of
late eVects.
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The European Organization for Research and Treatment
of Cancer (EORTC) conducted a randomized trial (EORTC
22791) of a hyperfractionation regimen compared with
conventional radiotherapy in 356 patients with T2–3, N0–1
oropharyngeal cancers excluding the base of tongue [42].
Hyperfractionation resulted in improved actuarial 5-year
local–regional control compared with conventional radio-
therapy (59 vs. 40%, respectively, P = 0.02), which was
associated with a trend toward improved survival. Of note,
the beneWt in local–regional control was limited to T3
tumors. No diVerences in late toxicities were observed.

Brachytherapy

Interstitial brachytherapy, which permits localized delivery
of a radiotherapy source to tumor tissues for focal delivery
of radiotherapy, has been commonly employed in conjunc-
tion with external beam radiotherapy for curative-intent
treatment of oropharyngeal malignancies for many years
[43–50]. In current practice, brachytherapy is frequently
administered for base of tongue lesions following external
beam radiotherapy with or without chemotherapy [51, 52].
In a recent analysis of 90 patients with oropharyngeal can-
cer treated with interstitial brachytherapy from 1984 to
2001 at the University of Utah, 5-year local control, dis-
ease-free survival, and overall survival of this patient series
were 76, 61, and 55%, respectively [53]. Severe complica-
tions occurred in 13 patients, including two treatment-
related deaths. Although the data supporting brachytherapy
indicate it is eVective as a treatment modality, the reports
are limited to case series from single institutions, and no
randomized data exist comparing the value of brachyther-
apy implants with modern conformal IMRT techniques.

Concomitant chemoradiotherapy

Several randomized studies have demonstrated improved
local–regional control rates and also improved overall sur-
vival with concurrent administration of chemotherapy with
radiotherapy for patients with locally advanced (stages III
and IV) squamous cell carcinoma of the head and neck
(recently reviewed by Forastiere [54]). While most of the
randomized study literature consists of non-anatomical site-
speciWc studies, there is one randomized controlled trial
limited to patients with oropharyngeal cancer.

The Groupe d’Oncologie Radiotherapie Tete et Cou
(GORTEC) conducted a randomized, controlled trial of
radiotherapy alone (70 Gy) compared with concomitant
carboplatin and infusional 5-Xuorouracil chemotherapy and
conventional fractionation radiotherapy (70 Gy) in patients
with locally advanced (stages III and IV) oropharyngeal
cancer [55, 56]. Five-year overall survival, speciWc disease-
free survival, and local–regional control rates associated

with concurrent chemoradiotherapy, and radiotherapy
alone were 22 and 16% (log-rank P = 0.05), 27 and 15%
(P = 0.01), and 48 and 25% (P = 0.002), respectively.
However, the addition of systemic chemotherapy failed to
prevent distant recurrence.

Although this trial provides convincing clinical evi-
dence supporting chemotherapy-induced radiosensitization
of oropharyngeal cancers, the optimal chemotherapeutic
regimen and radiotherapy protocol against oropharyngeal
cancer is not known. In addition to platinum-based
chemotherapy, taxane-based chemotherapy has also been
employed eVectively for induction and concomitant treat-
ment of oropharyngeal carcinoma. In 2007, Cmelak et al.
[57] reported the results of an Eastern Cooperative
Oncology Group (ECOG 2399) phase II study of chemora-
diotherapy in patients with resectable stages III/IV laryn-
geal and oropharyngeal cancers. The cohort of 111
patients, which included 69 patients with oropharyngeal
carcinoma, were treated with induction paclitaxel 175 mg/
m2 and carboplatin AUC 6 for two cycles every 21 days
followed by concurrent paclitaxel 30 mg/m2 every 7 days
in association with 70 Gy of radiotherapy. “Organ preser-
vation” (deWned in the manuscript as freedom from either
local recurrence or need for salvage surgery at the primary
site) was achieved in 84% of the patients with oropharyn-
geal cancer. Eighty-three percent of the oropharynx group
survived 2 years. Toxicity was low, and induction chemo-
therapy did not preclude delivery of concurrent chemora-
diotherapy. In a subsequent publication, Fakhry et al. [16]
demonstrated presence of oncogenic HPV genomic DNA
in 40% of tumor cell nuclei of ECOG 2399 study patients
and found a survival advantage associated with HPV
infection in this prospective clinical trial. Compared with
patients with HPV-negative tumors, patients with HPV-
positive tumors had higher response rates after induction
chemotherapy and chemoradiation treatment, as well as
improved 2-year overall survival (95 vs. 62%, P = 0.005).
Current areas of research are focusing on the role of other
sequential therapy (aggressive systemic chemotherapy
doses followed by concurrent chemoradiotherapy) regimens
[58] as well as the role of bioradiotherapy, as discussed
below.

Bioradiotherapy

The most thoroughly studied biologic therapy combined
with radiation for patients with head and neck cancer to
date is cetuximab, a monoclonal antibody which has high
aYnity for the EGFR, preventing ligand binding to the
EGFR and inducing receptor downregulation. Preclinical
evidence suggested cetuximab-induced enhancement of
cytotoxic eVects of radiotherapy in squamous cell carcino-
mas [59], and early clinical feasibility studies suggested
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that the regimen was well tolerated and active [60]. These
encouraging results led to the Wrst randomized study of
bioradiotherapy in head and neck cancer, reported by
Bonner et al. [61]. A total of 424 patients with untreated,
local–regionally advanced, stages III and IV head and neck
cancer were randomly assigned to treatment with deWnitive
radiotherapy or to radiotherapy with cetuximab. Cetuximab
was administered 1 week prior to radiotherapy as a 400 mg/m2

IV loading dose, followed by weekly infusions at
250 mg/m2 for the duration of radiotherapy. The median
duration of local–regional disease control and progression-
free survival was signiWcantly greater in the cetuximab arm,
and the median survival of patients was nearly doubled
[49 vs. 29.3 months, HR = 0.74 (CI 0.57–0.97), P = 0.03). Of
particular interest is the fact that the subset of patients with
oropharyngeal cancer (representing approximately 60% of
the study population) appeared to experience the greatest
beneWt from cetuximab (local–regional disease control:
HR = 0.61; overall survival: HR = 0.62). The relationship
of this observed beneWt to cetuximab-based radiotherapy
with HPV infection status is presently unknown. Cetux-
imab therapy was not associated with increased in-Weld
toxic eVects associated with curative radiotherapy doses to
the head and neck (e.g., mucositis, xerostomia, dysphagia,
radiation dermatitis). Additionally, patient quality of life
was not adversely aVected with the addition of cetuximab
[62]. Although these initial results clearly demonstrate the
potential of cetuximab as a radiosensitizing agent, the opti-
mal role of cetuximab in curative settings is undeWned
given the extensive body of evidence supporting more
traditional chemoradiotherapy approaches. Several clinical
trials adding cetuximab to chemoradiotherapy regimens are
in progress.

Chemotherapy alone or as a modulator of therapy

The observation that previously untreated head and neck
cancer is a highly chemosensitive disease is exploited in
modern induction and sequential chemoradiotherapy proto-
cols. Although the standard approach of curative-intent
therapy for head and neck cancers involves deWnitive local
and regional therapy, with chemotherapy employed as a
means to augment the eYcacy of radiotherapy, recent evi-
dence suggests that chemotherapy as a single treatment
modality may be appropriate for highly selected patients
with laryngeal cancer in the context of a clinical trial
[63, 64].

Holsinger et al. [63] recently published long-term fol-
low-up of a series of patients treated exclusively with
platin/Xuorouracil-based chemotherapy at the University of
Paris V. From 1981 to 2004, 2,271 patients with previously
untreated, invasive squamous cell carcinomas of the larynx

or pharynx (excluding the nasopharynx and velum palati)
were managed with an induction chemotherapy regimen.
Of these patients, 23.9% (545 of 2271) achieved a clinical
complete response with induction chemotherapy, and che-
motherapy was the sole treatment modality in 26.1% (142
of 545) of patients experiencing complete clinical response.
These 142 patients included 123 patients with laryngeal or
hypopharyngeal cancer and 19 patients with oropharyngeal
cancer, 87% of whom had N0 disease. The 5-year Kaplan–
Meier actuarial survival and local control estimates of this
cohort were 61.2 and 50.7%, respectively. In multivariate
analysis, patients with primary tumor arising from the glot-
tic larynx had improved survival compared with patients
who had tumors arising in other sites (P < 0.0001).
Holsinger et al. [64] conWrmed these Wndings in a prospec-
tive clinical trial of chemotherapy in selected patients with
laryngeal cancer conducted at the MD Anderson Cancer
Center.

The data supporting chemotherapy alone as a treatment
modality for oropharyngeal cancers are therefore prema-
ture. However, using frequent induction chemotherapy,
Laccourreye et al. [65] demonstrated eVective management
of 166 patients with T1–3, N0–3 tonsillar cancer with sub-
sequent transoral lateral oropharyngectomy with or without
neck dissection. It is notable that only 31% of patients in
this series required adjuvant radiotherapy. The true role of
primary chemotherapy in oropharyngeal cancer requires
further research.

Quality of life following curative intent therapy

The several primary treatment options discussed above,
while clearly eVective in tumor control and patient survival,
are indeed of questionable value if patients experience
excessive treatment-related toxicity and subsequent mor-
bidity. In 2002, Parsons et al. [66] reviewed all North
American published series for the treatment of oropharyn-
geal cancer. Although tumor control rates were similar for
either surgery § radiotherapy or radiotherapy § neck dis-
section, the rates of severe complications were signiWcantly
greater for the surgery § radiotherapy patients. The avail-
able data on functional consequences of treatment sug-
gested superiority of radiotherapy § neck dissection.

Mowry et al. [67] examined patient-perceived quality of
life after either chemoradiation or primary surgery and radi-
ation for advanced-stage oropharyngeal cancer. In a cohort
of 35 patients (17 treated with chemoradiation, 18 treated
with primary surgery) responding by mail using the Univer-
sity of Washington quality-of-life instrument version 4 at
an average of 25 months after treatment, there was no sig-
niWcant diVerence between the two groups in pain, appear-
ance, swallowing, chewing, speech, saliva, or mood. Global
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long-term quality of life was also similar, with most
respondents having good quality of life after treatment.

Allal et al. [68] examined the functional outcome of 60
patients with oropharyngeal cancer who had been free of
disease at least 1 year following management by either
accelerated concomitant boost radiotherapy with or without
concurrent chemotherapy (40 patients), or radical surgery
followed by radiotherapy (20 patients), using the subjective
Performance Status Scale for Head and Neck cancer
(PSSHN) and the EORTC Core Quality of Life question-
naire (EORTC QLQ-C30). Although quality of life was
generally similar between the two primary treatment
modalities for patients with early-stage primary tumors,
improvements in quality of life were noted for patients with
T3–4 stage disease treated with radiotherapy.

Denis et al. [69] reported the 5-year long-term toxicity
data for the randomized GORTEC trial which established
superiority of concurrent chemoradiotherapy over radio-
therapy alone for oropharyngeal cancers. All of the patients
treated with combined modality therapy developed one or
more late complications versus 94% in the radiotherapy-
alone arm. Concurrent chemoradiotherapy for oropharyn-
geal cancer, while not associated with higher rates of long-
term toxicity, was clearly associated with increased (grades
1–4) toxicity in several organs including salivary glands,
skin, teeth, and mandible.

Although not speciWc for oropharyngeal cancers, the
bioradiotherapy study by Bonner et al. [61] was notable for
demonstrating that concurrent cetuximab therapy was not
associated with increased in Weld toxic eVects associated
with curative radiotherapy doses to the head and neck (e.g.,
mucositis, xerostomia, dysphagia, radiation dermatitis).
Additionally, patient quality of life (evaluated by EORTC
QLQ-C30 and the EORTC QLQ Head and Neck Cancer-
SpeciWc Module) was not adversely aVected by the addition
of cetuximab [62]. It is notable, however, that this study did
not have a chemoradiotherapy treatment arm for compari-
son of activity and toxicity with a more traditional
approach, and current trials are adding cetuximab with
existing chemoradiotherapy regimens. The optimal chemo-
radiotherapy regimen for oropharyngeal cancer patients
remains undeWned. Quality of life and survivorship issues
have not been suYciently studied and need to be addressed
in future clinical trials in oropharyngeal cancer manage-
ment.

Salvage therapy

While the role of “planned” neck dissections following chemo-
radiotherapy has been traditionally controversial (particularly
for ¸N2 nodal disease), observed improvements in local–
regional disease control from modern chemoradiotherapy

regimens have been such that patients who achieve
complete clinical (including radiologic) response have a
low rate of isolated neck failure and will therefore not ben-
eWt from “planned” neck dissection [70]. Advances in diag-
nostic technology will continue to permit improved
selection of patients for medically appropriate neck dissec-
tions for suspicious or proven disease persistence (“sal-
vage” neck dissections) following primary nonsurgical
therapy [71, 72].

Despite advances in primary therapy, however, disease
relapse or development of second primary malignancies are
the cause of death of most patients with a head and neck
cancer diagnosis. While relapse is most commonly local
and regional, recent evidence noted above has suggested
that advances in aggressive local primary therapies for oro-
pharyngeal cancers may be changing the pattern of failure
from local–regional to distant [34, 35]. Management of dis-
tant recurrence outside of modest results for metastatec-
tomy for solitary lung lesions [73–75] or for unresectable
local–regional recurrence is generally palliative and often
involves chemotherapy as a single therapeutic modality.
While recent advances in chemotherapy have been made in
this setting [76], the disease remains incurable. However,
the potential for cure with local therapies applied as salvage
therapy for persistent disease as well as local and regional
recurrence and second primary head and neck cancers is the
only hope for patients aZicted with this condition, and has
stimulated interest in the study of novel local therapies.

Surgical salvage is therefore the gold standard for com-
parison (reviewed by Lee et al. [77]). Goodwin [78] pro-
spectively examined the question of eYcacy and value of
salvage surgery in head and neck cancer patients and
observed that the 2-year disease-free survival of patients
was most strongly associated with stage of recurrence, with
beneWt in approximately 70% of patients who are treated
for an early-stage (stage I/II) recurrence and in 25% of
patients who have surgery for a late-stage (stage III/IV)
recurrence. Salvage surgical procedures for base of tongue
cancers (glossectomy with or without total laryngectomy)
are associated with crude local control rates of 47–57% and
survival rates of 16–28% [79–81]. The decision to undergo
salvage therapy for patients is often diYcult, considering
low chances of cure and likely high long-term morbidity
following surgical salvage.

TLM has also been examined in persistent, recurrent,
and second primary base of tongue cancers [82, 83]. In lim-
ited series of select patients, this approach has resulted in
favorable local–regional control and survival while avoid-
ing common salvage and reconstructive surgical complica-
tions associated with impaired wound healing (Wstulas, Xap
failure and infection).

Reirradiation (with external beam or brachytherapy
implants) may also be an alternative to salvage surgery in
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patients with previously treated oropharyngeal cancer, par-
ticularly for patients with surgically unresectable disease
for which radioresistance is not suspected and normal tissue
tolerability is acceptable. In one series, Iridium-192 brachy-
therapy implantation controlled the primary tumor in 4 of
17 patients with recurrent oropharyngeal cancer [84]. Clini-
cal trials of reirradiation may serve as a reasonable platform
to investigate the tolerability and eYcacy of novel radio-
sensitizing agents. Another (experimental) modality under
investigation that may be considered in recurrent (or second
primary) oropharyngeal cancers is photodynamic therapy,
or interstitial photodynamic therapy for deeper inWltrating
tumors, using photosensitizing agents and subsequent laser
illumination of the tumor [85]. However, these modalities
will usually be considered in a more palliative setting.

Conclusions

The study of oropharyngeal cancer is currently in dynamic
evolution. The emerging science of HPV not only provides
a deeper understanding of non-tobacco related oropharyn-
geal carcinogenesis, but also provides opportunities for
future direct targeting of HPV-infected cancer cells in this
setting. Given the diVerences in biology and patient prog-
nosis, the ideal treatment protocol for HPV-associated
malignancies will likely be diVerent from non-HPV related
oropharyngeal cancers. These diVerences may be explained
by diVerences in carcinogenesis pathways that are involved
depending on the presence or absence of HPV, with an
absence of p53 disruptive mutations in HPV 16 positive
tumors [13]. However, this description is perhaps simplis-
tic, as mechanistic interactions of HPV-associated carcino-
genesis with tobacco carcinogen exposure are poorly
understood. Given the observed improved survival of
patients with HPV-associated cancers seen with existing
therapies, one real concern is the possibility of current
overtreatment of this subset of patients, leading to increased
risk of long-term toxicities following (chemo)radiotherapy.
Furthermore, while advances in oropharyngeal cancer man-
agement at the local-regional level with chemoradiotherapy
have resulted in improved survival outcomes for patients,
the observed increased distant failure patterns demand
attention for improved systemic therapies against this dis-
ease.

The management of oropharyngeal cancer is also in
transformation, with development of exciting local thera-
pies that limit the use of traditional open procedures. The
controversy of choice of primary therapy that should be
oVered to patients is unsettled, with nonsurgical modalities
presently being considered a therapeutic standard.
Although the novel surgical therapies presented in this
review have had outstanding results, they were small,

uncontrolled series. Multicenter, randomized studies com-
paring these techniques to primary (chemo)radiotherapy for
patients with resectable disease are required. Obviously,
important challenges to this consideration include the
choice of local surgical therapy studied (standard surgical
procedures versus transoral laser microdissection versus
transoral robotic approach) with predeWned neck dissection
criteria and postoperative chemoradiotherapy recommenda-
tions as well as the choice of primary chemoradiotherapy or
bioradiotherapy protocols with appropriate follow up.

In the future, optimal treatment recommendations based
on biological considerations will likely result in individual-
ized management of oropharyngeal cancer patients. While
translational research in identiWcation and validation of
prognostic and predictive molecular markers is in progress,
the need to stratify patients by HPV status (by p16 immu-
nohistochemical stains and other sensitive assays for HPV)
is of critical importance in current clinical trials, given the
diVerent pathobiology and improved prognosis associated
with HPV infection.

Finally, exclusive focus on traditional disease endpoints
in clinical trials to date has unfortunately hindered optimal
clinical management of oropharyngeal cancer. As reported
survival outcomes are high for these treatment modalities,
careful attention must be given to toxicities and validated
quality of life measures as primary study endpoints. These
questions will only be answered with well-designed clinical
trials with translational studies and quality of life endpoints,
and patient participation should be strongly encouraged. As
a result of current scientiWc knowledge and an expanded
therapeutic arsenal, we expect a future of exciting clinical
research in oropharyngeal cancer biology and management.
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