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Oral mucositis is a common complication of cancer treatments and is often the dose-limiting toxicity in treating head 
and neck cancers. This condition affects patients’ quality of life, increases the risk for systemic infection, and impairs 
nutrition. In addition to the type of malignancy and antineoplastic therapy, a patient’s risk factors for the development 
of oral mucositis include baseline oral health, immune status, and decreased salivary production. Standardized 
grading scales should be used to assess oral mucositis on all patients at risk. To prevent the development of oral 
mucositis, good oral hygiene should be encouraged in all patients undergoing radiation therapy to the head and 
neck. Oral hygiene remains the basis of care when treating oral mucositis. Single-agent topical analgesics can be 
used for symptomatic relief and systemic analgesia should be used when appropriate. Currently, many additional 
therapies are under investigation for use in the prevention and treatment of oral mucositis including palifermin, 
velafermin, granulocyte-macrophage colony-stimulating factor, L-glutamine, and many other cytokines.
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A common complication of cancer therapies, oral 
mucositis is a dose-limiting toxicity during treatment of 
head and neck cancer.

Patients undergoing treatment for head and neck cancer 
should be assessed on a regular basis with an established 
grading scale.

Basic oral care should be initiated in all patients 
undergoing radiotherapy to the head and neck.

Ongoing efforts focus on improving methods to prevent 
and treat oral mucositis in head and neck cancer patients.

����������O 
ral mucositis is a common com-
plication of cancer treatments 
such as chemotherapy and ra-
diotherapy. It is characterized 
by erythema, inflammation, 
pain, and ulceration and can 

occur in up to 100% of patients undergoing stem 
cell transplantation, radiotherapy to the head and 
neck, and stomatoxic chemotherapy.1,2 Usually, oral 
mucositis is a dose-limiting toxicity when treating 
head and neck cancers. In one large (n = 450) retro-
spective review of stage III or IV head and neck can-
cer patients undergoing radiation therapy, 83% de-
veloped mucositis.3 Significantly more patients with 
mucositis (59%) required unplanned delays/breaks 
in therapy than did those without mucositis (16%).

Patients undergoing conventional radiation 
therapy to the head and neck typically experience 
erythema and mouth soreness within 2 weeks of 
beginning therapy and often develop more severe 
damage to the epithelium within an additional 2 
weeks.4 When chemotherapy and radiotherapy are 
administered concurrently, the incidence and sever-
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ity of oral mucositis are even greater, 
often leading to delays in treatment 
and reduction in therapeutic dose.3

Mucositis significantly affects pa-
tients’ quality of life, interfering with 
daily activities such as talking and eat-
ing, increasing the risk for systemic in-
fections and possibly hospitalization, 
and impairing general nutrition.5 In 
one study of individuals undergoing 
stem cell transplant, those who experi-
enced mucosal ulceration required 5.8 
additional days of narcotics and had 2 
additional febrile days compared with 
those without mucositis.6 In a separate 
study of solid tumor patients under-
going chemotherapy, those experienc-
ing mucositis had approximately twice 
as many infections as those who did 
not have mucositis.7 

Pathophysiology
The development of mucositis is 

now thought to be multistep process 
involving an initiation/vascular phase, 
an epithelial phase, a signaling/up-

regulation phase, an ulcerative phase, 
and a healing phase.6, 8,9 

■ During the inflammatory or vas-
cular phase, the insult of chemother-
apy or radiotherapy generates reactive 
oxygen species within epithelial cells, 
which release multiple cytokines, re-
sulting in inflammation. 
■ During the epithelial phase, multi-
ple cytokines and transcription factors 
are up-regulated, leading to apoptosis 
and tissue damage. 
■ During the ulcerative phase, severe 
ulceration provides an environment 
for the invasion of bacteria and other 
microorganisms. This leads to an in-
crease in the concentration of macro-
phages and induces a second peak in 
cytokine production.
■ During the healing phase, cell pro-
liferation and differentiation allow res-
toration of the epithelium, although re-
pair at the cellular level continues.4,6,8 

In patients receiving radiation ther-
apy to the head and neck region, per-
manent complications include physical 
damage to the salivary glands.

Assessment
The development of oral mucosi-

tis is predominantly influenced by the 
type of malignancy and the cytotoxic 
therapy administered, but patient fac-
tors also play a role, including poor 
oral health at baseline, existing muco-
sal damage, impaired immune status, 
and decreased salivary production.9,10 
Other factors proposed but not con-
sistently supported in clinical studies 
include patient age (children and old-
er adults are at greater risk), female 
gender, low body mass, smoking, and 
poor nutritional status.11 

Many grading scales are available 
for describing oral mucositis. The most 
commonly used in clinical trials are 
the World Health Organization Oral 
Toxicity Scale and the National Can-
cer Institute Common Toxicity Crite-
ria scale.8 The more detailed Oral As-
sessment Guide developed by Eilers et 
al12 has been incorporated as an assess-
ment tool in mucositis clinical practice 

guidelines.13 These and other tools for 
assessing oral mucositis are discussed 
in detail in a recent review on measure-
ment of oral mucositis.11 Regardless of 
the scale used, a systematic and routine 
assessment of the oral cavity should be 
performed in all patients deemed to be 
at risk for developing oral mucositis. In 
addition to the objective, physical mani-
festations of mucositis (such as ulcer-
ation, dryness, and erythema), there are 
functional and subjective manifestations 
of mucositis, including pain and an im-
paired ability to eat and/or to participate 
in daily activities. Any patient who will 
receive radiotherapy to the head and 
neck region should have a thorough as-
sessment of the oral cavity before initia-
tion of therapy and at regular intervals 
during treatment.

The Multinational Association of 
Supportive Care in Cancer and the In-
ternational Society for Oral Oncology 
(MASCC/ISOO) published clinical 
practice guidelines for the prevention 
and treatment of cancer therapy-in-
duced oral and gastrointestinal muco-
sitis in 2004,2 which were updated in 
2005.14 Sections of the MASCC/ISOO 
guidelines that are relevant to the care of 
patients with head and neck cancer are 
discussed here.

Individuals who develop oral mu-
cositis, should be assessed for infec-
tion with HSV-1 (herpes simplex 
virus-1), since nearly 50% of head 
and neck cancer patients with ulcer-
ative mucositis had HSV infection on 
smear in one small randomized trial.15 
Treatment with antivirals was associ-
ated with reduced severity of mucosi-
tis in these patients.

Prevention

Basic oral care 

Although the evidence supporting 
the efficacy of basic oral care in pre-
venting mucositis is weak,16 it is ac-
cepted that good basic oral care im-
proves mucosal health, integrity, and 
function.2 MASCC/ISOO consider 
a basic oral care protocol to be a core 

Overview of WHO oral toxicity scale
Grade Subjective and objective  
 assessments of oral mucosa

Grade 0 Normal, moist tissue

Grade 1 Erythema present or absent 
 Soreness 
  No ulceration

Grade 2 Erythema present or absent 
 Ulceration 
 Ability to tolerate solid foods

Grade 3 Erythema present or absent 
 Ulceration 
 Inability to tolerate solid foods

Grade 4 Erythema present or absent 
 Ulceration 
 Inability to tolerate oral intake

NCI Common Toxicity Criteria (v2):  
oral mucositis in radiation therapy

Grade Appearance of oral mucosa

Grade 0 Normal oral mucosa

Grade 1 Erythema

Grade 2 Patchy pseudomembranous reaction

Grade 3 Confluent pseudomembranous  
 reaction

Grade 4 Necrosis or deep ulceration
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component of oral mucositis preven-
tion and management strategies, in-
cluding the use of a soft toothbrush 
that is replaced on a regular basis. The 
guidelines panel also advocates the use 
of oral care protocols developed by a 
multidisciplinary team as well as pa-
tient and staff education aimed at re-
ducing the severity of mucositis. Oth-
er recommended components of good 
oral hygiene, which have been incor-
porated into published oral care pro-
tocols,13 include flossing, rinsing with 
bland oral rinses, and using mouth 
moisturizers.17 Foam swabs are not as 
effective as toothbrushes in reducing 
plaque and preventing caries.17 

Topical oral agents 

A number of topical oral agents 
have been investigated for their abil-
ity to prevent or reduce the severity of 
cancer treatment-induced mucositis. 

Topical antibiotic lozenges may 
have some mild benefit in prevent-
ing mucositis, but evidence is limit-
ed.16 Sucralfate has consistently been 
shown to offer no improvement over 
placebo in preventing the incidence 
of mucositis or relieving associated 
pain.16 Chlorhexidine, an antimicro-
bial mouth rinse, has failed to signifi-
cantly reduce the incidence, severity, 
and time to resolution of mucositis.16 
MASCC/ISOO recommends against 
using any of those three agents to pre-
vent radiation-induced oral muco-
sitis and recommends against using 
chlorhexidine to treat established oral 
mucositis in patients receiving che-
motherapy.14 Hydrogen peroxide can 
actually break down granulation tissue 
and impede recovery from mucositis. 

The MASCC/ISOO panel rec-
ommends benzydamine oral rinse, an 
anti-inflammatory agent, for prophy-
laxis against mucositis in head and neck 
cancer patients undergoing radiothera-
py,14 based on results from a multicenter 
randomized trial in that population.18 

However, it was not effective in patients 
receiving accelerated radiotherapy doses 
(� 220 cGy/d), and a more recent mul-

ticenter randomized trial showed no 
advantage of benzydamine use among 
patients receiving head and neck radio-
therapy.19 Benzydamine is not approved 
for use in the United States.

Other agents

Amifostine (Ethyol) is a free radi-
cal scavenger that has been evaluated 
for its efficacy in preventing radia-
tion-induced mucositis in patients 
with head and neck cancer.16 A recent 
Cochrane review concluded that it 
appears to provide a small benefit in 
terms of preventing mucositis and re-
ducing its severity,16 but a recent ran-
domized trial was unable to confirm 
such a benefit.20 MASCC/ISOO 
guidelines recommend using ami-
fostine only to reduce the incidence 
of esophagitis in non-small cell lung 
cancer patients undergoing combina-
tion chemotherapy and radiotherapy. 
In randomized trials, amifostine is as-
sociated with a greater incidence of 
vomiting compared with placebo.17

Nonpharmacologic strategies

For patients receiving radiother-
apy to the head and neck region, the 
MASCC/ISOO panel recommends 
midline radiation blocks and three-di-
mensional radiation treatment. Other 
strategies, ranging from simple oral 
cryotherapy to the technologically 
complex low-level laser therapy, have 
been evaluated in specific populations 
but are not relevant to individuals with 
head and neck cancer. The MASCC/
ISOO guidelines discuss these strate-
gies in detail.2,14

Treatment
Good oral hygiene remains the 

cornerstone of care for these patients, 
given that it reduces the impact of 
oral bacterial flora and helps limit op-
portunistic infection.16 The few in-
terventions of established efficacy for 
patients who develop oral mucositis 
include the following:
■ Oral rinses should be used with 
regular frequency, and no rinse appears 

to be more effective and well tolerated 
than normal saline solution.13 
■ Single-agent topical analgesics 
can be used for symptomatic relief 
and include lidocaine, Ulcerease, and 
Gelclair. Compounded mouth rinses 
should be avoided.13 
■ Systemic analgesics, including pa-
tient-controlled analgesia, should be 
implemented as needed to reduce the 
pain associated with severe mucositis.2 

Future directions
■ Palifermin, a recombinant keratino-
cyte growth factor, is being studied in 
clinical trials  of patients undergoing 
combined chemoradiotherapy for lo-
cally advanced head and neck cancers.21 

Theoretically, it could protect or stim-
ulate replication of epithelially derived 
malignant cells21; therefore, disease-free 
and overall survival are included as clini-
cal endpoints in these trials.22 
■ Velafermin is a recombinant hu-
man fibroblast growth factor protein 
being studied in autologous stem cell 
transplant patients.23

■ Granulocyte-macrophage colony-
stimulating factor (GM-CSF) stimu-
lates production of granulocytes, macro-
phages, and dendritic cells and regulates 
their function in the dermis and sub-
mucosa. Small studies examining sub-
cutaneously administered GM-CSF in 
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Resources

From CancerCare, a downloadable patient 
guide to mucositis:
http://cancercare.org/pdf/booklets/ccc_mouth_
pain.pdf 

For a review article published in the Journal 
of Supportive Oncology, “New Strategies  
for Management of Oral Mucositis in Cancer 
Patients:”
www.supportiveoncology.net/journal/0402s1.
html

For clinical practice guidelines from the Mul-
tinational Association of Supportive Care, 
click on “Mucositis” at www.mascc.org 

For information from the National Cancer  
Institute:
w w w. c a n c e r. g o v / C a n c e r To p i c s / p d q / 
suppor t ivecare/oralcomplicat ions/Heal th 
Professional/page5
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head and neck cancer patients undergo-
ing radiotherapy yielded contradictory 
results.24 A clinical trial is examining 
GM-CSF mouth rinses to prevent and 
treat oral mucositis in patients undergo-
ing radiotherapy for head and neck can-
cer,25 despite their lack of efficacy in the 
stem cell transplant population.26

■ Saforis is an oral formulation of 
glutamine that is under review by the 
US Food and Drug Administration. 
It has been shown to be effective in 
reducing the incidence of mucositis 
in breast cancer patients undergoing 
standard dose adjuvant chemotherapy. 
It has not been studied in individuals 
with head and neck cancer or in pa-
tients receiving radiotherapy.
■ Other agents being investigated 
for the prevention, treatment, and 
symptom management of mucositis 
in head and neck cancer patients in-
clude vitamins, curcumin, aloe vera, 
and cytokines; however, conflicting or 
insufficient evidence exists to recom-
mend for or against them.

Conclusion
Mucositis is a common complica-

tion of radiotherapy to the head and 
neck region that occurs in up to 100% 
of patients. No agents have been de-
finitively shown to reduce the inci-
dence and severity of oral mucositis 
associated with head and neck cancer 
treatment. International guidelines 
promulgated by MASCC/ISOO can 
help guide the development of in-
stitution-based oral care protocols, 
which should emphasize regular as-
sessment, good oral hygiene, and 
pain and symptom management and 
should incorporate the use of other 
targeted interventions (such as topical 
and intravenous preventative agents) 
if and when the evidence for their ef-
ficacy accumulates.
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