
Oral Oncology (2007) 43, 213–223
ava i lab le a t www.sc iencedi rec t . com

journal homepage: ht tp : / / in t l .e lsevierheal th .com/ journals /oron/
REVIEW
Current surgical treatment of squamous
cell carcinoma of the head and neck
Mike Yao *, Joel B. Epstein, Bijal J. Modi, Kristen B. Pytynia,
Arno J. Mundt, Lawrence E. Feldman
University of Illinois at Chicago, Department of Otolaryngology, 1855 W. Taylor Street, M/C 648,
Chicago, IL 60612, United States
Received 3 April 2006; accepted 26 April 2006
Available online 15 September 2006
Summary Historically treatment of head and neck cancers involved surgical resection fol-
lowed by radiation therapy for advanced tumors. Concurrent chemoradiation therapies have
shown equal survival to surgical resection with better preservation of function. However, con-
current therapy does entail significant morbidity, and recent advances have been used to min-
imize that morbidity. Newer tumor specific medical therapies are anticipated to be less toxic
while maintaining a high degree of efficacy. For resectable cancer, transoral laser microsurgery
is a new trend in surgery for complete resection of tumors with preservation of function.
Advanced reconstructive techniques that allow free transfer of soft tissue and bone from all
over the body improve the functional and aesthetic outcomes following major ablative surgery.
With successful surgical reconstruction, dental and prosthetic rehabilitation choices are
enhanced. Advances in rehabilitation of speech following removal of the larynx have improved
the quality of life post-laryngectomy patients. With these newer therapies and methods of
reconstruction, each patient needs to be carefully evaluated to maximize the possibility of cure
and level of function, and minimize the morbidity associated with treatment. Combined che-
motherapy and radiation protocols are associated with increased acute and chronic toxicities
that may affect the quality of life due to the impact upon oral disease and oral function. Oral
care providers must be aware of advances in cancer management and implications for patient
care to effectively care for these patients.
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Introduction

Head and neck cancer is the sixth most common cancer
worldwide comprising 500,000 newly diagnosed cases each
year. Annually, in the United States, there are 40,000 new-
ly diagnosed cases of head and neck cancer.1 Squamous
cell cancers of the oral cavity, oropharynx, hypopharynx
and larynx are the most common sites of disease in the
head and neck. Due to the complexity in treating malig-
nancies of the head and neck, multidisciplinary centers
with expertise in head and neck surgery/otolaryngology,
radiation oncology, medical oncology, dentistry, speech
pathology, nutrition and psychosocial support deliver the
optimal treatment.

Goals of therapy

Approximately one-third of all tumors in patients with squa-
mous cell carcinoma of the head and neck (SCCHN) present
as stage I/II disease. Treatment consists of local/regional
therapy involving either radiation therapy (RT), surgery or
a combination of modalities.2 The prognosis for these pa-
tients is excellent with expected cure rates of 80% and
65% for stage I and stage II disease, respectively.3

Approximately two-thirds of patients present with stage
III or IV disease.4 The prognosis for these patients is worse
than the prognosis for locally confined disease, with 5 year
survival rates of only 10–40% and cure rates of 30%.3,5

Most patients die secondary to locoregional persistent or
recurrent disease. In addition, treatment related morbidity
can be severe due to acute and chronic sequelae such as
mucositis, xerostomia, dysphagia, loss of function, trismus
and deformities.4 The goals of therapy in the treatment of
locally advanced SCCHN are cure, organ preservation,
attenuation of the morbidities associated with therapy
and improvement in quality of life. For those patients
who achieve cure, second primary cancers pose a signifi-
cant risk; therefore, prevention of second malignancies
are goals of therapy in the treatment of patients with
SCCHN.3

Approximately 5% of patients may have metastatic dis-
ease at presentation and distant metastases may subse-
quently develop in one-third of all patients with head and
neck malignancy.4,6 Untreated, patients with metastatic
disease have a median survival of about 4 months.7 Patients
with advanced and metastatic SCCHN often suffer from sig-
nificant comorbidities secondary to advanced age and com-
plications of alcohol and tobacco abuse. Those who develop
metastatic disease are often heavily pretreated resulting in
significant morbidity further complicating treatment.8 Palli-
ation of symptoms and prolongation of life using chemother-
apeutic agents are the goals of therapy in patients with
metastatic SCCHN.
Current practice

RT and surgery have historically comprised the core of ther-
apy for SCCHN; however, as with the treatment of most
malignancies, there has been a shift towards increased use
of concurrent chemotherapy for radiosensitization and a de-
creased rate of distant metastases.
The theories guiding the use of concurrent chemoradio-
therapy (CCRT) are based upon the belief that chemother-
apy will synergistically act with RT by inhibiting repair of
DNA damage caused by RT, arresting cells in radiosensitive
phases and possibly preventing re-growth between RT treat-
ments. In addition it is thought that chemotherapy may
treat radio-resistant tumor lineages such as hypoxic cells.9

CCRT has been used as definitive therapy for unresectable
tumors in patients and is being investigated for treatment
of resectable tumors as is described below.

For most early stage head and neck cancers high cure
rates are achieved with either definitive irradiation or sur-
gery. Management decisions are largely influenced by the
patient’s general health, disease site, and anticipated func-
tional and cosmetic outcome, as well as the anticipated
quality of life during and following treatment. The majority
of T1 and T2 tumors of the oral tongue and oral cavity are
treated with initial surgical resection because speech and
swallowing function can be preserved and definitive radia-
tion therapy leads to a high rate of osteoradionecrosis.10

Osteoradionecrosis is a particular problem in tumors close
to the mandible. In cases where surgical resection would
result in significant dysfunction or cases in which the patient
is medically inoperable, definitive irradiation can be used
in an effort to preserve function with equivalent disease
control.11–17

In other head and neck sites, including the larynx, oro-
pharynx, and hypopharynx, primary surgical resection often
results in significant voice and swallowing impairment,
therefore; definitive radiotherapy is the preferred initial
treatment.16,18–29 However, the recent introduction of
transoral laser microsurgery allows for resection of laryn-
geal, hypopharyngeal and oropharyngeal tumors with good
preservation of function. This type of surgery has been pop-
ularized by Wolfgang Steiner in Germany and is being
adopted by a few practitioners in the United States. Unfor-
tunately, transoral laser microsurgery surgery is time con-
suming, technically demanding, and requires a larger
number of new instruments. Reported cure rates are com-
parable to historical cure rates.30–33 Large trials assessing
survival and functional outcome are needed to define the
role of transoral laser microsurgery in the future.

Locally advanced, resectable SCCHN is treated with mul-
timodality therapy consisting of either surgery followed by
post-operative chemoradiation or chemoradiation with sur-
gical salvage if needed. The selection of initial therapy de-
pends on the site involved. Oral cavity lesions are often
accessible for surgical therapy and radiation to the oral cav-
ity results in high rates of complications. Initial surgical
treatment allows postoperative radiation to the locore-
gional area at lower RT dose, and thus, a lower rate of com-
plication associated with radiation therapy. Consequently,
initial surgical resection followed by RT or chemoradiation
therapy is commonly selected for resectable oral cavity tu-
mors.34–36

Surgical resection of pharyngeal and laryngeal tumors re-
quires surgical approaches and soft tissue defects that can
cause dysphagia, dysarthria, aspiration and airway compro-
mise. Surgical therapy may leave these patients tracheos-
tomy or gastrostomy tube dependent their whole lives.37

When larynx function can be preserved with chemoradiation
treatment, this is the treatment of choice.38,39 In cases with
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significant cartilage destruction of the larynx, treatment
with chemoradiation can lead to a non-functional larynx
such that patients continue to require a tracheostomy for
breathing and a gastrostomy tube for nutrition. In these
cases, it is felt that removal of the larynx with speech reha-
bilitation provides a better functional outcome than preser-
vation of the non-functional organ. In these cases,
dysphagia is rare, and most patients can tolerate a regular
diet and speech can be rehabilitated. Methods of speech
rehabilitation are described below. In cases of advanced
cancer, adjuvant postoperative chemoradiation therapy is
given to improve the long-term cure rates.

Until recently, adjuvant therapy for patients with re-
sected SCCHN consisted of RT alone resulting in a 5 year sur-
vival rate of less than 50%.40 Two important phase III studies
reported in the New England Journal of Medicine, utilizing
Cisplatin (100 mg/m2 given on days 1, 22, 43 of RT), have
documented the positive impact of concurrent chemoradio-
therapy following resection of disease that display poor
prognostic factors (Table 1).41,42 The European trial demon-
strated statistically significant improvement in local con-
trol, disease specific survival, and overall (OS) favoring
combined CCRT.41 The US trial demonstrated statistically
significant improvement in local control and disease free
survival with a trend towards improved OS with CCRT.42

Importantly, these studies showed significantly higher inci-
dence of adverse affects, such as mucositis, in the CCRT
arm as compared to the RT alone arm.41,42

Locally advanced, unresectable SCCHN are still treated
with curative intent.5 Initial studies using CCRT for treat-
ment of unresectable SCCHN focused on the radiosensitizing
properties of 5-FU. In a large phase III, placebo controlled
study of treatment naı̈ve patients with unresectable stage
Table 1 Outcomes of post-operative concurrent chemoradiothe
features following surgical resection

EORTC41

LC DFS OS

RT 69% 36% 40%
CCRT 82% 47% 53%
P Value 0.007 0.04 0.0

Abbreviations: RT, radiotherapy; CCRT, concurrent chemoradiotherapy

Table 2 Randomized trials comparing concurrent chemoradiothe
cancer

Author Treatment Outcomes

Wendt et al.44 RT versus RT/CFL � 3-year survival
� 3-year disease

Calais et al.45 RT versus RT/CBF � 3-year survival
� 3-year disease

Brizel et al.46 RT versus RT/CF � 3-year survival
� 3-year disease

Adelstein et al.47 �RT versus RT/C � 3-year survival
�RT versus RT/CF � 3-year survival

� 3-year disease
Abbreviations: C, cisplatin; F, 5-fluoruracil; L, leucovorin; CB, carbop
III and IV SCCHN, participants were randomized to one of
two arms: (1) RT alone arm (2) or RT/5 + FU arm. This study
demonstrated a statistically significant improvement in
complete response rate, 68% in the 5FU + RT arm and 56%
in those receiving RT alone (p = 0.04), with a trend towards
improved survival in patients who receive concurrent 5-FU/
RT.43 Over the past 5 years, four randomized trials compar-
ing CCRT to RT alone have shown CCRT to be a viable treat-
ment option for SCCHN (Table 2). Of the four trials, three
demonstrated a statistically significant improvement in OS
with the fourth showing a trend towards improvement in
survival in the CCRT arm. However, a common outcome in
these trials was a significant increase in acute and chronic
toxicity in CCRT, especially mucositis.44–47

To date one phase III trial has evaluated standard RT ver-
sus bolus cisplatin with standard RT and RT alone versus
split-course of single daily fractionated radiation with three
cycles of bolus cisplatin and 5-FU. This study showed an
improvement in survival in the CCRT arm as compared to
the RT alone arm; however, in the multidrug CCRT arm,
there was an increase in toxicity without improvement in
survival over the RT alone arm. This study provides a basis
for the use of single agent cisplatin as the current standard
when used in combination with RT to treat SCCHN.47
Neck dissection

The patient populations who may benefit from a post-
chemoradiation neck dissection is controversial. The deci-
sion to proceed to a post-chemoradiation neck dissection
is usually dependent on both the response of nodal metasta-
sis to therapy and initial nodal stage. Often the tumor at the
rapy and radiotherapy alone in SCCHN with poor prognostic

RTOG42

LC DFS OS

70% 30% 41%
81% 40% 49%

2 0.01 0.04 0.19

; LC, local control; DFS, disease free survival; OS, overall survival.

rapy to radiotherapy alone in locally advanced head and neck

: 24% for RT versus 48% for RT/CFL (p < 0.003)
free survival not reported
: 31% for RT versus 51% for RT/CBF (p = 0.02)
free survival 20% for RT versus 42% for RT/CBF (p = 0.04)
: 34% for RT versus 55% for CCRT (p = 0.07)
free survival 44% for RT versus 77% for RT/CF (p = 0.01)
: 23% for RT versus 37% for RT/C (p = 0.014)

: 23% for RT versus 27% for RT/CF (p-value was not significant)
free survival not reported

latin; RT, radiation therapy.
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primary site will regress while nodal metastases remain pal-
pable or evident on CT, necessitating postoperative neck
dissection to treat the disease and to assess refractory dis-
ease. Depending on the initial extent of nodal metastasis,
up to 39% of patients who have complete clinical response
will have microscopic disease in the neck dissection speci-
men; however, controversy remains concerning the viability
of these cells.48,49 Some centers will conduct neck dissec-
tion in patients with initial nodal staging N2b or higher
regardless of response, while others reserve neck dissection
for initial N3 disease or partial response to chemoradiother-
apy. The decision is often based upon the individual experi-
ences of each institution.49–52 More studies are required to
provide evidenced based guidelines. Also, the extent of
neck dissection after chemoradiation remains controversial,
with some advocating radical neck dissection while others
advocate selective neck dissection of levels initially
involved.50,52
Figure 1 Electrolarynx device used after removal of the
larynx. By pushing the button and placing the device against the
skin of the neck, vibrations are transmitted into the oral cavity
and can be used to form words. This produces a monotone,
‘‘computer’’ voice.
Flap reconstruction

Advances in head and neck reconstruction have improved
the functional abilities and cosmetic appearance of patients
following larger and larger surgical resections. The pecto-
ralis myocutaneous flap, first described by Ariayan in
1979,53 is still the workhorse for head and neck reconstruc-
tion. This is a pedicled flap that receives its blood supply
from the pectoral branch of the thoracoacromial artery,
and has proven to be reliable and versatile.54,55 The limita-
tions of this flap include: size of the skin paddle over the
pectoralis muscle, bulk of the pectoralis muscle, pliablility
due to thickness of the flap, distance of reconstructive site
due to reliance on the vascular pedicle, and lack of bone for
mandibular reconstruction. Many other pedicled flaps have
been used in head and neck reconstruction, but they all
have similar limitations.

Free flap reconstruction has revolutionized both the sur-
gical resection of head and neck cancers and the recon-
struction. The term free flap refers to the isolation of the
flap on a supporting vascular supply with transfer to a new
location in the body, and revascularization of the flap at
the new location using microvascular techniques. By com-
pletely freeing the flap from its vascular pedicle, the dis-
tance to the reconstructive site no longer limits the
reconstruction. Flaps can be taken from all over the body
and allow transfer of fascia, skin, fat, bowel, muscle and
bone. With a greater number of tissues to choose from,
reconstruction can be tailored to improve ultimate the cos-
metic and functional outcome. The tissue composition of
the flap can be chosen to match the composition of the re-
sected tissues rather than just using any tissue that can
reach the resection site.

With these advanced techniques, the ablative surgeon
can concentrate on removing the tumor with a good surgical
margin and not worry about preserving tissue for recon-
struction. Surgical resections which were not performed in
the past due to a lack of reconstructive options, can now
be performed with much better cosmetic and functional
results.

A huge advance has been the ability to transfer vascular-
ized bone for mandibular reconstruction and for treatment
of osteoradionecrosis.56–58 Prior to the use of free flaps,
pedicled flaps containing bone were used for reconstruction,
but the bone in these flaps was unreliable and inset of the
bone to the anterior mandibular arch was not always possi-
ble due to the distance from the harvest site. With free flap
bone transfer, healthy bone can be transferred and the man-
dible reconstructed to the extent that dental implants may
be placed further increasing options for reconstruction.59

Speech rehabilitation

Following removal of the larynx, most patients have no dif-
ficulty with swallowing, but communication is a challenge.
Multiple strategies for speech rehabilitation exist. Some pa-
tients resort to carrying pen and paper, while others use an
electrolarynx (Fig. 1). The electrolarynx produces the elec-
tronic ‘‘computer’’ voice, which is the monotone voice
most people associate with the removal of the larynx. The
electrolarynx vibrates and when pressed against the skin
of the neck causes vibration of the structures in the neck
making a sound that can be formed by the mouth, tongue
and lips into words. The electrolarynx is an effective meth-
od of communication for many people, but there are a sub-
stantial number of patients that cannot master it. Patients
with big necks will have difficulty transmitting the vibration



Figure 2 Flow of air from the trachea through the tracheo-
esophageal voice prosthesis causes vibrations in the pharynx.
These vibratory noises are formed into words by the pharynx,
tongue and lips. Upper smaller inset diagram shows occlusion of
the tracheal stoma with the thumb to allow for shunting of the
air. Lower small inset diagram shows a hands-free valve to
allow for speech without the need for digital occlusion.
Permission to reproduce graphics provided by InHealth
Technologies.
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to the throat making sound production difficult. Others have
too much fibrosis that reduces transmission of the vibration.
The monotone, mechanical quality of the voice is another
drawback. These disadvantages have lead to research for
more natural methods of voice rehabilitation. Unfortunately
in many medical centers in the US, the electrolarynx is the
only form of rehabilitation offered.

Esophageal speech is another form of speech rehabilita-
tion. These patients are taught to swallow air and form
words by burping. As the air is forced from the stomach
through the upper esophagus it causes vibration of the pha-
ryngeal walls. The sound from this vibration can be formed
into words by the mouth, lips and tongue. This form of
speech rehabilitation is exceedingly hard to master and is
a satisfactory method for communication in much less than
half of patients. In addition, fibrosis from adjuvant radiation
therapy often precludes this form of rehabilitation. Due to
these limitations, this form of rehabilitation has largely
been abandoned.

Newer techniques use air shunted from the trachea into
the esophagus.60–62 This shunted air causes vibration in the
pharyngeal walls exactly like that in esophageal speech.
The difference between esophageal speech and speech pro-
duced with shunted air is that the flow of air is more force-
ful and of greater volume. It is easier to force air through
the shunt than to burp an equivalent amount of air with
the shunt. Greater than 90% success rate is found with this
technique and the intelligibility of the speech is better than
with other means of rehabilitation.60,63 Most patients sound
as if they are hoarse, but the exact cause of the distortion is
not clearly evident to the untrained ear. These patients can
be easily understood by people not used to hearing this type
of speech and can communicate effectively on the phone.63

The tracheoesophageal puncture is the most common
method to shunt air between the trachea and the esophagus
(Fig. 2). A surgical shunt is formed just inside the lumen of
the trachea through the thin wall between the trachea and
the esophagus. A prosthesis is placed into this shunt, which
houses a valve, allowing air to travel into the esophagus and
out the mouth, but prevents food from traveling from the
esophagus into the trachea. Patients are able to speak by
occluding the opening to their trachea, most often with
their thumb and forcing air through the tracheoesophageal
prosthesis. Again, the speech produced using this type of
prosthesis sounds hoarse, but is easily understood.63 It does
not have the monotone quality of the electrolarynx and is
easily mastered by greater than 90% of patients.60

Initially, some patients will have trouble producing
speech. Most of these patients suffer from spasms of the
constrictor muscles above the level of the tracheoesopha-
geal shunt. This spasm impedes the flow of air from the tra-
chea out of the mouth and instead causes the air to be
forced into the stomach. As a diagnostic test, lidocaine
can be injected into the constrictor muscles to temporarily
paralyze these muscles. If this injection, improves the qual-
ity of the speech, then a longer lasting paralysis of the pha-
ryngeal musculature is achieved by the use of botulinum
toxin A.64–68 These patients will occasionally need a second
injection with botulinum toxin A, but rarely need a third
injection. The prolonged paralysis from the injections
causes atrophy of the constrictor musculature making fur-
ther injections unnecessary.
Older prostheses required daily removal, cleaning and
replacement. Newer indwelling prostheses need to be
brushed, but do not need to be removed for cleaning. These
indwelling prostheses last approximately 9 months before
they need to be replaced.69 A drawback of the indwelling
prostheses is that the patient is unable to replace these
prostheses on their own, but instead, require a speech
pathologist or physician to place. The prostheses fail when
they become distorted and the valve becomes incompetent
allowing food and liquid from the esophagus to leak into the
trachea. With leakage, most patients will report coughing
when drinking liquids. In this case, the coughing is a protec-
tive mechanism to prevent the fluid from settling in the lung
and causing pneumonia.

A common cause of distortion of the prostheses is infec-
tion by Candida albicans.70 Daily treatment with Diflucan
significantly prolongs the life of the prostheses.71 We have
our patients swish and swallow 15 cm3 of Diflucan daily
and brush the inside of the prosthesis with Diflucan as a pre-
ventative measure.

Changing the prosthesis is a simple procedure that can
be performed in the clinic without anesthetic. Detailed
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instructions on prosthesis insertion are included with each
prosthesis. Removal requires the use of a surgical clamp
and all insertion instruments are supplied.
Organ preservation

Organ preservation has become a key endpoint in the treat-
ment of SCCHN. The initial study to suggest that chemother-
apy may have organ preserving capabilities was reported in
1987. In this phase II 2-arm trial, patients with resectable
locally advanced cancers of the oropharynx, hypopharynx
and larynx were given three cycles of cisplatin and 5-FU fol-
lowed by RT or salvage surgical resection based on response
to chemotherapy. In this trial, patients who achieved CR
were consolidated with RT, whereas those who did not
achieve CR were consolidated with surgery. After 2 years,
the overall survival was not statistically different suggesting
that patients who achieve complete pathological response
to induction chemotherapy may be candidates for organ
preserving therapies.72 Subsequent trials have confirmed
the organ sparing capabilities of chemoradiotherapy combi-
nations in the treatment of laryngeal cancer, although organ
function and quality of life need to be considered.73–75

Based upon a recently completed Phase III intergroup trial
comparing RT to sequential chemo/R to CCRT, CCRT has be-
come the standard of care for laryngeal cancer.5 The che-
motherapy arms showed greater survival with an increased
organ preservation rate in the CCRT arm.23
Induction chemotherapy

Induction chemotherapy is administered before surgery or
radiation therapy, with a goal to improve disease control
through delivery of chemotherapeutic agents to tumor cells
whose vasculature has not been altered by surgery or radio-
therapy.9 To date only two of 30 trials using induction che-
motherapy have shown a survival advantage, despite many
showing impressive tumor response. In addition, several
studies utilizing induction chemotherapy have demon-
strated a decrease in the incidence of distant metasta-
ses.3,76,77 Phase II trials of induction chemotherapy have
shown cisplatin and 5-fluorouracil to have a tumor response
rates as high as 80%.78,79 Subset analysis from a large meta-
analysis have shown a 5% improvement in survival with
induction chemotherapy with cisplatin and 5-FU as com-
pared to patients treated with surgery and/or RT alone.3,80

Response rates as high as 93% have been demonstrated with
the addition of a taxane, such as docetaxel, to the cisplatin
and 5-FU induction regimen,38,81 however, survival benefits
remain to be documented,82 Unfortunately, acute toxicities
including mucositis, and renal toxicity are increased with
induction chemotherapy and may further increase the risk
of these toxicities with subsequent CCRT.

Neoadjuvant chemotherapy, chemotherapy given prior
to surgery, for SCCHN is not often used in the United States;
however, European centers have shown some success with
neoadjuvant chemotherapy for laryngeal carcinoma.83 Nei-
ther induction nor neoadjuvant chemotherapy for SCCHN
has a currently set standard population or regimen and
should still be considered investigational.
Metastatic/recurrent disease

Cisplatin has been found to be the most active single agent
in the treatment of SCCHN5,8,9,84 and has been shown to re-
sult in a 10 week survival advantage over best supportive
care in patients with locally and distantly recurrent disease
or advanced disease not amenable to surgery or radiation
therapy.85 Numerous multidrug regimens have been evalu-
ated for the treatment of SCCHN. A phase III trial of plati-
num/5FU versus MTX showed a statistically significant
improvement in complete and partial response with
cisplatin/5-FU compared to methotrexate (p < 0.001) and
improved response with carboplatin/5-FU versus metho-
trexate (p = 0.05). Unfortunately, the multidrug regimens,
especially the cisplatin/5-FU arm, were associated with
greater toxicity without an improvement in overall sur-
vival.86 This study confirms that in the appropriate patient
population, cisplatin/5-FU combination can provide effec-
tive tumor palliation.5,43,78

Re-irradiation is emerging as a treatment for recurrent
disease or new second primary cancers with cure or pallia-
tion attainable in a significant percentage of patients. Sev-
eral phase II studies combining re-irradiation with various
chemotherapy regimens have reported 5 year overall sur-
vival rates ranging from 15–38%.87–90 Although the local
control and survival rates are encouraging, both the acute
and long term toxicity of combined chemotherapy and re-
irradiation are significant, with fatal complications ob-
served in 10–20% of patients.87 Currently, studies are inves-
tigating biologic modifiers such bevacizumab and amifostine
with re-irradiation in an attempt to reduce the acute and
late toxicities of treatment.87,91

Other factors

Several factors affect the responsiveness of the disease to
cytotoxic therapy: previous treatment, tumor burden, and
the patient’s performance status.8 Localized disease and
good performance status portend higher response.4

Hypoxia is a factor which affects tumor cell sensitivity to
radiotherapy because oxygen is required for radiation to
cause cell death.8 Several radio-sensitizing agents have
been evaluated for the treatment of SCCHN. To date the re-
sults have been disappointing as none have shown an
improvement in survival.92–94 Tiripazimine, a radiosensitiz-
ing agent that is reduced to its active form under hypoxic
conditions, combined with cisplatin/RT is being evaluated
in a currently enrolling phase III trial.5

Other areas of investigation include dose intensification
with altered radiation fractionation schedules with a goal
to improve tumor control and/or decrease the probability
of long term treatment complications. Hyperfractionation
increases the number of daily radiation treatments while
accelerated radiotherapy decreases the overall treatment
time by giving higher daily doses. Patients treated with
hyperfractionation and accelerated fractionation with a
concomitant boost achieved significant improvement in
locoregional control with a trend towards improved disease
free survival compared to standard fractionation; however,
there were increased acute, but not late, treatment related
toxicities.95 Several other randomized trials and multiple
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phase II trials have also shown improved tumor control with
altered fractionation combined with concurrent chemother-
apy versus radiation therapy alone.46,96–98 Again, many of
these trials have shown increased toxicity with combined
modality therapy over radiotherapy alone.
Discussion

The past two decades have confirmed the role of chemother-
apy in the treatment of SCCHN. There is sufficient evidence
to employ CCRT for unresectable SCCHN43–47,72–74 and in the
adjuvant setting, with the understanding that adjuvant CCRT
should be limited to populations with poor prognostic fac-
tors. Adjuvant CCRT should not be considered standard of
care for all patients post-resection.41,42 Induction chemo-
therapy can not be considered standard in the treatment
of head and neck cancer, while there is data demonstrating
tumor response rates, survival benefit is not consistently
documented. Increased intensity of therapy requires close
communication between oncologists and knowledgeable
dental providers in order that appropriate dental preventive
care is completed prior to cancer therapy.

SCCHN can be a disfiguring, slowly progressive disease
leading to significant physical and emotional scars. The cur-
rent goal of therapy is cure with a premium on preservation
of organ function and, as data emerges, CCRT is becoming a
standard modality in the treatment of SCCHN. These ad-
vances have increased the cure rates with a concomitant in-
crease in toxicity; therefore, active research still needs to
be pursued to ameliorate the toxicities associated with
these therapies as more patients are cured of their disease.

As CCRT becomes more widely utilized, the morbidities
associated with these therapies will become more common.
This is certainly the case for orophgaryngeal mucositis,
which is more common (almost 100%) and more severe
and of longer duration than in single modality treatment.99

Prevention and management of these toxicities are needed
as oropharyngeal mucositis is a treatment limiting toxicity.
Long term organ dysfunction including laryngeal function,
dysphagia, taste, salivary gland dysfunction associated with
CCRT need to be carefully studied, in order to improve cur-
rent management.

As with treatment of many other malignancies, new
molecularly directed chemotherapeutic agents are being
studied as possible adjuncts or replacements for standard
cytotoxic agents. The role of new directed agents, such as
epidermal growth factor receptor modulators and farnesyl
transferase inhibitors is still under investigation and will fur-
ther defined as studies continue. They offer potential treat-
ment with fewer side effects by localizing therapy to the
tumor bed. In addition, agents such as capecitabine may of-
fer a method of delivering chemotherapy to patients who,
due to the significant side effects innate to standard agents,
may not be candidates for conventional chemotherapy.

Recent advances in radiation therapy with intensity mod-
ulated radiation therapy (IMRT) has allowed shaping of the
three-dimensional field of RT and varying beam intensity
possible resulting in rapid dose gradients outside of the tar-
get and reducing dose to surrounding normal tissues.99–101

IMRT is ideally suited for head and neck malignancies given
the proximity of these tumors to critical structures, includ-
ing the brainstem, optic chiasm, and salivary glands. The
use of IMRT for many head and neck carcinomas has been
shown to result in comparable disease control as standard
radiotherapy, while reducing acute and late toxicity.102–104

IMRT can significantly reduce radiation dose to the salivary
glands, decreasing the long term incidence of hyposaliva-
tion; thereby, leading to improved quality of life.105,106

The advances in IMRT require close communication between
the oncologist, radiation oncologist, and dental provider in
order that following RT, dental providers be aware of the
sites of bone exposed to high dose fields, due to implica-
tions for dental treatment in the high dose volume.

Advances in management of advanced stage disease, and
recurrent disease including CCRT and re-irradiation proto-
cols carry the potential for cure but with an increased risk
of toxicity. Concurrent and induction chemotherapy in-
crease the severity of oral mucositis and may lead to renal
toxicity and myelosuppression. Induction chemotherapy,
current combined therapy and re-irradiation protocols are
associated with increased duration and severity of ulcera-
tive oral mucositis, and increased risk of local and systemic
infection including candidiasis. The severity of oral mucosi-
tis is a significant treatment limiting complication of ther-
apy that may lead to the need for opioid analgesics,
weight loss, dehydration, tube feeding, and interruption in
or cessation of therapy. Tube feeding, systemic analgesics,
antimicrobials and admission to hospital greatly increase
the cost of care. Because of this, there is an increased need
for effective prophylaxis of oral mucositis, and effective
pain management. The impact of mucositis on patients
and upon the ability to deliver cancer therapy has lead to
considerable research in potential prophylactic treatment
of ulcerative mucositis.107 Pain management requires effec-
tive utilization of analgesic ladder for pain management
including nonopioids, opioids, adjuvant medications and
adjuvant psychological and physical therapies. Topical anal-
gesics may be valuable for the pain of local mucosal dam-
age.108 Chronic toxicities including salivary gland
hypofunction and oral/dental complications associated with
hyposalivation that may affect all oral tissues and oral func-
tion including caries risk, periodontal disease, difficulty
with dental function, reduced or altered taste, mucosal sen-
sitivity, mucosal necrosis and osteonecrosis. The risk of tis-
sue necrosis is elevated in patients with re-radiation with or
without chemotherapy. Advances in therapy, including IMRT
has been shown to lessen hyposalivation and increase the
potential benefit of sialogogues to increase salivation by
stimulation of non-irradiated glands. The development of
targeted therapies provides the potential for improved cure
with reduced toxicity. Until that time, prevention, early
diagnosis and management of oral complications in head
and neck cancer patients is of increased importance, best
managed by integrated teams of medical and dental
providers.
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