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Oral Mucositis: Addressing the Causes, 
Challenges, and Clinical Management
CARRIE F. DALY, MS, RN, AOCN®, and ANNETTE M. QUINN, MSN, RN 

D espite significant ad-
vances in the treatment 
of cancer during the past 
decade, oral mucositis 

(OM) remains one of the most pain-
ful, debilitating, and menacing side ef-
fects of cancer therapy. An estimated 
400,000 patients develop oral compli-
cations related to cancer therapy each 
year. Oral mucositis poses a significant 
threat to patients by causing treatment 
delays and dose reductions, increasing 
their risk for local and systemic infec-
tions, and impairing their quality of life 
(American Cancer Society, 1999). In ad-
dition, OM increases health-care deliv-
ery costs by at least $1,700 per patient, 
depending on its severity (Elting et al., 
2003). Advanced practitioners play an 
important role in assessing oral cav-
ity changes and using valid and reliable 
tools to predict the risk for OM and eval-
uate the effectiveness of protocols for its 
prevention and treatment.

Pathogenesis
Oral mucositis is characterized by 

inflammatory lesions of the oral cav-
ity caused by high-dose cancer therapy. 
These lesions result from a complex 
interaction between local tissue dam-
age, the oral environment, the level of 
myelosuppression present, and the pa-
tient’s genetic predisposition. Until fairly 
recently, OM was thought to arise solely 
from epithelial injury. The nonspecific 
effects of chemotherapy and radiation on 
the rapidly proliferating cells of the basal 
epithelium were believed to have a direct 
inhibitory effect on DNA replication and 
mucosal cell proliferation. This was hy-
pothesized to lead to a reduced renewal 
capability of the basal epithelium, result-
ing in atrophy, collagen breakdown, and 
eventual ulceration. The ulcerations in 
turn served as portals for microorgan-
isms that promoted further tissue in-
jury (Sonis, 2004a). However, recent 
research performed at the cellular level 
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Abstract
Oral mucositis remains one of the most painful and debilitating side effects 
of cancer therapy. A working knowledge of the risk factors for oral muco-
sitis and oral cavity assessment protocols is essential to early identification 
of signs and symptoms in high-risk patients. The use of evidence-based 
guidelines and patient education will facilitate symptom management and 
supportive care strategies designed to avoid reductions, delays, or discon-
tinuation of cancer treatment.
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has shown that a multitude of molecular events are 
responsible for OM beyond direct damage to the epi-
thelium alone. In addition, the submucosa has been 
shown to play a vital role in the damage to and heal-
ing of the oral epithelial lining (Sonis, 2004a).

In 2004, Sonis proposed a five-phase model for 
the pathobiology of OM (Sonis, 2004a). The initia-
tion phase begins within seconds of chemotherapy 
or radiation therapy and is characterized by the re-
lease of reactive oxygen species (ROS) by the basal 
epithelium. These free radicals, which are a natural 
by-product of oxygen metabolism and play an im-
portant role in cell signaling, promote a cascade of 
injurious molecular events. The ROS surge leads to 
trauma of the cells and blood vessels in the submu-
cosa. Although the mucosa still appears normal on 
examination, the events that ultimately lead to ul-
ceration are already triggered.

The signaling phase is characterized by ROS-
induced apoptosis, or programmed cell death, 
which further contributes to the cascade of inju-
rious events. Breaks in DNA strands result in the 
activation of several transduction pathways that 
activate factors such as p53 and nuclear factor-κB 
(NF-κB). NF-κB is involved in the upregulation 
of up to 200 genes, many of which affect mucosal 
toxicity (Sonis, 2004a, 2004b). The upregulation 
of these genes results in the production of large 
quantities of cytokines, including tumor necrosis 
factor–α (TNF-α), interleukin (IL)-1β, and IL-6. 
These proinflammatory cytokines mediate inflam-
mation and dilate vessels, possibly increasing the 
concentration of chemotherapeutic agents at the 
site of injury. They are major contributors of injury, 
and increased levels correlate with nonhemato-
logic toxicities induced by chemotherapy and ra-
diation. Effective pharmacologic blockade of their 
production is associated with less frequent and 
severe mucositis in experimental models (Sonis et 
al., 2007). In addition, the signaling phase involves 
the activation of metalloproteinases that target fi-
broblasts, thus leading to the destruction of the col-
lagenous subepithelial matrix and the breakdown 
of the epithelial basement membrane (Skulason, 
Holbrook, & Kristmundsdottir, 2009).

In the amplification phase, many of the proin-
flammatory cytokines produced during the signal-
ing phase stimulate further injury through positive 
feedback loops. For example, TNF-α releases addi-
tional cytokines creating a feedback loop that mag-
nifies the biological effects. These feedback loops 

increase tissue injury and prolong damage by con-
tinuing to provide signals for days after the original 
chemotherapeutic or irradiation insult. There may 
be some mucosal erythema at this stage, but gener-
ally the tissue integrity remains intact and patients 
have few symptoms (Sonis, 2004a).

In the ulceration phase, the epithelial integ-
rity breaks down and lesions develop. These le-
sions are typically deep and painful, allowing for 
both gram-positive and gram-negative bacterial 
colonization. The colonizing bacteria further in-
crease injury by shedding cell wall products that 
penetrate into the submucosa, causing the release 
of additional cytokines.

The healing phase begins when signals from 
the extracellular matrix lead to the proliferation 
and differentiation of bordering epithelium cells 
that fill in ulcerations (Sonis, 2004a). Most cases of 
OM heal spontaneously. Of all the stages of mucosi-
tis, the healing phase is the least understood. Even 
after the full replenishment of the epithelium, the 
structure of the reconstituted submucosa is not 
identical to its state prior to mucotoxic damage 
(Sonis, 2004a; Fischer et al., 2003).

Risk Factors
The incidence of OM varies greatly among 

cancer patients and is generally associated with 
treatment modality rather than tumor type. Pa-
tients receiving high-dose chemotherapy, radia-
tion therapy, or chemoradiation therapy delivered 
to the head and neck region are at the highest risk 
for OM (Silverman, 2007). The risk for develop-
ing mucosal injury increases with the number of 
chemotherapy cycles and previous episodes of 
chemotherapy-induced mucositis. Chemothera-
peutic agents associated with the highest risk 
for OM include fluorouracil (5-FU), cyclophos-
phamide, methotrexate, and cisplatin. Drug dose, 
schedule, and route of administration are key con-
tributing factors to OM occurrence, with weekly 
regimens associated with increased risk (Kostler, 
Hejna, Wenzel, & Zielinski, 2001). In general, the 
incidence of OM in cancer patients undergoing 
chemotherapy at standard doses is 40% to 60% 
(Rubenstein et al., 2004). Oral mucositis occurs 
in nearly all patients who receive high-dose my-
eloablative therapies (Epstein & Schubert, 2003) 
and in those receiving chemoradiation therapy 
for head and neck cancer (Trotti et al., 2003). 

Patient-related risk factors for OM are listed in 
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Table 1. The severity and duration of OM are relat-
ed to the number of risk factors present. In general, 
younger patients are at increased risk due to a rapid 
epithelial mitotic rate, or the increased presence of 
epidermal growth factor receptors. The elderly are 
more prone to mucositis, in part, due to their physi-
ologic decline in renal function. Women are at a sig-
nificantly higher risk than men (86% vs. 60%), and 
their OM is generally more severe and longer in 
duration (Sonis et al., 1999). Poor oral hygiene and 
ill-fitting dental prostheses may worsen OM, but can 
be managed with the elimination of periodontal dis-
ease, the extraction of offending teeth, and the use of 
oral care protocols. In addition, patients who are nu-
tritionally compromised are at risk for poor mucosal 
regeneration, which may contribute to the develop-
ment of severe mucositis.

Consequences
Patients with OM are at increased risk for im-

paired quality of life. Severe pain, which may re-
quire the use of opioids, coupled with the inabil-
ity to chew or swallow, often leads to dehydration, 
malnutrition, anorexia, cachexia, and the need for 
a feeding tube or total parenteral nutrition. This, in 
turn, prolongs hospitalization, reduces quality of 
life, and increases medical costs. Patients with OM 
and its sequelae often become depressed, agitated, 
and fatigued. In addition, the ulcerations associ-
ated with OM may lead to systemic infection with 
downstream effects including anti-infective use, a 
delay in treatment, hospitalization, increased med-
ical costs, and ultimately, the potential for subopti-
mal long-term survival (Elting et al., 2003; Scully, 
Sonis, & Diz, 2006). Oral mucositis is recognized 
as a key dose-limiting toxicity of cancer treatments 
that include mucositis-inducing agents (McGuire, 
Correa, Johnson, & Wienandts, 2006).

The financial burden associated with OM can 
be significant. Severe ulcerative mucositis has been 
shown to increase treatment costs by as much as 
$43,000 compared with less severe mucositis (So-
nis et al., 2001). Results from an analysis of a phase 
III trial comparing the keratinocyte growth factor 
palifermin (Kepivance) with placebo showed that 
the daily hospital rate for patients treated with stem 
cell transplant including total-body irradiation and 
placebo was $2,834. The downstream consequenc-
es of OM such as bacteremia, febrile neutropenia, 
intubation, and total parenteral nutrition raised the 
cost to $4,663 per day (Elting et al., 2004, 2007).

Mucositis Symptoms
Patients typically present with erythema of 

the oral mucosa followed by dryness of the mouth 
and a burning sensation in the lips. Ulcerations are 
mostly seen on the movable mucosa of the buccal 
mucosa and the lateral and ventral surfaces of the 
tongue while the hard palate and the gingiva ap-
pear to be resistant. Chemotherapy-induced OM 
lasts approximately 1 week and heals spontaneous-
ly in approximately 21 days (Sonis, 2000). 

Pain is a hallmark symptom of OM and most 
often the first indicator of its development. It is the 
most distressing symptom noted by patients and of-
ten requires administration of opioid analgesics as 
well as local and topical agents (Wojtaszek, 2000). 
Pain triggers a symptom cluster, including fatigue 
and depression, which can have a detrimental effect 
on quality of life. In addition, excessive pain may re-
sult in a delay, reduction, or cessation of chemother-
apy. It is critical that advanced practitioners monitor 
pain response in patients with OM using validated 
scales and provide patient education regarding the 
undesired side effects of opioids, including constipa-
tion, nausea, and sedation, to achieve a balance be-
tween pain relief and quality of life.

Oral Cavity Assessment
The first step in evaluating OM is to complete 

a baseline assessment of the patient’s oral cavity. 
This should include identifying any changes in the 
oral mucosa, assessing for poor dentition, and rec-
ognizing any areas with signs of infection. Once the 

Table 1. Risk Factors for Oral Mucositis

Patient-related risk factors
Neutropenia
Poor oral hygiene
Impaired salivary function
Use of alcohol and tobacco
Poor nutrition
Age (children and elderly)
Genetic factors
Gender

Treatment-related risk factors
Specific chemotherapy
Chemotherapy dose
Regimen
Radiation therapy plus chemotherapy
Concomitant medications

Note. Information from Sonis et al. (1999), Barasch et 
al. (2003), and Brown (2010).
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patient has commenced treatment, weekly exami-
nation of the oral cavity, including the lips, tongue, 
oral mucosa, and gingival region, is critical. This 
objective assessment should document the pres-
ence of erythema, lesions, or any edema, and should 
be supported by a subjective assessment evaluating 
pain, sensitivity, and dryness. It is also important 
to perform a functional assessment evaluating the 
patient’s voice, chewing, and swallowing (Bruce & 
Quinn, 2007; Cawley & Benson, 2005).

Tongue blades and a good light are invaluable 
tools for oral cavity assessment. Tongue blades can 
be used to gently move the soft tissue (ie, tongue) 
and allow complete inspection of the areas of in-
terest. Ill-fitting dentures can cause more pain and 
exacerbate OM; they should be removed for a thor-
ough oral examination. A head mirror with head-
lights and a penlight are the most useful tools in vi-
sualizing the oral cavity (Cawley & Benson, 2005).

The lips, buccal mucosa, and the gingivobuc-
cal sulcus should be inspected first, followed by 
the teeth and alveolar areas. The dorsal and ventral 

surfaces of the tongue, floor of the mouth, and the 
gingivobuccal sulcus should be then be examined. 
It is effective to have the patient say “ahh” and open 
the mouth wide to assist in observing the back of 
the throat. After the hard palate is visualized, the 
tongue should be inspected for immobility and de-
viation. Typically ulcerative lesions on the muco-
sal surface bleed when touched. The signs of OM 
should be assessed or a differential diagnosis estab-
lished before every chemotherapy administration 
and during follow-up; see Figure 1 (Cawley & Ben-
son, 2005; Brown, 2010).

Toxicity Assessment Scales
Performing regularly scheduled oral assess-

ments with a valid and reliable rating scale spe-
cifically designed for OM promotes more effec-
tive monitoring of OM progression and the use 
of appropriate measures to ease patient discom-
fort and distress (see Table 2). Unfortunately, a 
lack of a standardized scoring system for OM has 
hampered high-quality research in this field. The 

YesTreat exisiting disease
prior to treatment. 

Evaluation for removal 
of amalgam fillings and

crowns. Cover with
antibiotics if need to 

treat is urgent.

Dental cleaning; 
proceed with

medical treatment 

Refer for comprehensive oral/dental consult. Instruct
patient on oral hygiene, rinses, hydration, lip care, 
tobacco cessation, diet, daily oral self-assessment.

Fluoride use; consider
radioprotectant, e.g., amifostine

Infection control: consider 
cultures, antifungals, antibiotics, 

antivirals

Pre-existing dental/periodontal disease

Patient assessment prior to oncology
treatment: baseline weight, WBC

No

Pain management: consider 
Gelclair, topical analgesics, 

oral/IV opioids, PCA

Xerostomia: consider
artificial saliva, 

Caphosol

Oral mucositis develops

Daily oral assessment; reinforce oral care and
diet instruction; tobacco cessation

Consider antimicrobial 
prophylaxis for infection; 

palifermin 

Standard/high doseStem cell transplant

Ice chips*

ChemotherapyRadiation therapy

Nutritional support:
oral, NG/PEG, TPN

Hydration: IVF
replacement

Figure 1. Oral assessment and management (Bruce & Quinn, 2007). IVF = intravenous fluids; NG/PEG = 
nasogastric/percutaneous endoscopic gastrostomy; PCA = patient-controlled analgesia: TPN = total 
parenteral nutrition. Figure reprinted with the permission of author.  
*Ice chips x 30 minutes with bolus short-acting chemotherapy.
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World Health Organization 
(WHO) scale, which is the most 
widely used instrument, assess-
es all three components of mu-
cositis: the anatomical location 
of the lesions, objective muco-
sal changes (redness and ulcer-
ation), and functional outcomes 
(ability to eat); see Table 3.

National Cancer Institute 
Common Toxicity Criteria (NCI-
CTC) for mucositis have been 
developed for patients receiving 
radiation therapy, chemotherapy, 
and conditioning regimens for bone marrow trans-
plant (see Table 4). The NCI-CTC scale for radia-
tion-induced mucositis is based solely on objective 
findings, whereas the scale for chemotherapy and 
bone marrow transplant–associated mucositis in-
cludes elements such as difficulty with swallowing, 
IV fluid support, and intubation.

The Oral Mucositis Assessment Scale was de-
veloped and tested by a panel of experts for the 
purpose of investigative applications (see Table 5). 
The panel included nurses, dental hygienists, phy-
sicians, dentists, statisticians, and representatives 
from the pharmaceutical and biotechnology in-
dustries. This scale scores objective and subjective 
findings separately. Primary indicators of mucosi-
tis include the degrees of ulceration and redness 
measured in specific sites in the mouth. Secondary 
indicators included oral pain, difficulty swallowing, 
and the ability to eat as assessed by the patient.

Evidence-Based Management
Ongoing assessment, monitoring, evidence-

based interventions, and patient education on oral 
hygiene are essential to optimizing OM management 
(Eilers & Epstein, 2004; Cawley & Benson, 2005; 
Kwong, 2004). While these measures will not pre-
vent OM, they can reduce the duration and severity 
of the toxicity. A study involving pediatric patients 
compared the use of specific oral care protocols 
with general oral care. Results showed that preven-
tative oral care consisting of patient education and 
oral rinses effectively alleviated OM in children with 
cancer (Cheng, Chang, & Yuen, 2004).

Many agents have been investigated for the 
treatment and/or prevention of OM, including anti-
microbials, anti-inflammatory agents, and granulo-
cyte-macrophage colony-stimulating factors. How-

ever, the quality of evidence has been variable and 
no single intervention has been shown unequivo-
cally to be effective. Evidence-based guidelines from 
the Multinational Association of Supportive Care in 
Cancer and the International Society for Oral On-
cology (MASCC/ISOO) are an important tool in OM 
management. Although the guidelines offer limited 
choices for prevention and management, they re-
flect several therapeutic advances since their origi-
nal publication in 2004 (see Table 6).

Table 2. Commonly Used Mucositis Assessment Scales

Assessment Measures

World Health Organization 
Oral Toxicity Scale

OM appearance and difficulty swallowing

National Cancer Institute 
Common Toxicity Criteria

OM appearance only; standardizes adverse 
events in clinical trials

Oral Mucositis Assessment 
Scale

Records anatomical distribution of oral 
lesions; no functional assessment

Oral Assessment Guide Anatomical and functional assessment

Note. OM = oral mucositis.

Table 3. World Health Organization Oral 
Toxicity Scale

Grade Manifestation

0 None

1 Erythema and soreness
No ulcers
May include buccal mucosal scalloping 

with/without erythema

2 Ulcers
Able to eat a solid diet
Ulcers with/without erythema

3 Ulcers
Requires a liquid diet
Subject not able to eat solids
Ulcers with/without erythema

4 Ulcers
Not able to tolerate solid/liquid diet
Requires IV or feeding tube
Mucositis to the extent that alimentation is 

not possible
Liquids tolerated for medication use only
A subject’s ability to eat must be 

determined based on the extent of the 
subject’s mucositis

Note. Based on information from the World Health 
Organization (1979).
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MASCC/ISOO guidelines recommend the use 
of palifermin in patients with hematologic malig-
nancies who are receiving high-dose chemothera-
py and total-body irradiation with autologous stem 
cell transplant, at a dose of 60 mg/kg per day for 3 
days prior to conditioning treatment and for 3 days 
posttransplant for the prevention of OM (Keefe et 
al., 2007). The agent helps to stimulate the replica-
tion and maturation of epithelial cells, and has been 
shown to reduce the severity and duration of mu-
cositis in patients with hematologic malignancies 
receiving high-dose chemotherapy and total-body 
irradiation with autologous stem cell transplant. 
Phase III trials conducted by Spielberger and col-
leagues showed that palifermin administered 3 

days before transplant and 3 days after transplant 
reduced the incidence of grades 3 and 4 mucositis 
(63% with palifermin vs. 98% with placebo; Spiel-
berger et al., 2004). In addition, the duration of 
grades 3 and 4 OM was reduced from 9 to 6 days 
with the use of palifermin (Spielberger et al., 2004). 

MASCC/ISOO guidelines also recommend 
cryotherapy to prevent OM in patients who are 
receiving high-dose melphalan as a condition-
ing agent for hematopoietic stem cell transplant 
(Keefe et al., 2007). This recommendation is based 
on the theory that vasoconstriction will decrease 
exposure of the oral cavity mucous membranes to 
toxic agents. The guidelines recommend 20 to 30 
minutes of oral cryotherapy to decrease mucositis 
in patients receiving bolus doses of 5-FU and or 
high-dose melphalan (Keefe et al., 2007).

A number of palliative rinses and gels are avail-
able, but the evidence supporting their benefit is 
conflicting. Findings from an Oncology Nursing 
Society survey indicated that oncology nurses pre-
fer magic mouthwash—a multiagent rinse consist-
ing of lidocaine, diphenhydramine, and aluminum 
hydroxide–magnesium hydroxide—as front-line 
therapy for mucositis pain. However, a recent study 
showed that the combination provided little bene-
fit compared with standard oral hygiene and symp-
tomatic treatment of OM (Kostler, Hejna, Wenzel, 
& Zielinski, 2001). An additional caveat to the use 
of magic mouthwash is the associated numbing ef-
fect that creates a potential for injury.

The use of low-level laser therapy (LLLT) has 
demonstrated promising results in mucositis trials 
(Nes & Posso, 2005). In 2004, Rubenstein and col-
leagues showed that LLLT reduced the incidence of 

Table 4. National Cancer Institute Common Toxicity Criteria

Grade Clinical examination Functional/symptomatic assessment

1 Erythema of mucosa Asymptomatic or mild symptoms; intervention not 
indicated

2 Patchy ulcerations or pseudomembranes Moderate pain; not interfering with oral intake; 
modified diet indicated

3 Confluent ulcerations or pseudomembranes; 
bleeding with minor trauma

Severe pain; interfering with oral intake 

4 Tissue necrosis; significant spontaneous 
bleeding; life-threatening consequences

Life-threatening consequences; urgent intervention 
indicated

5 Death Death

Note. Based on information from the National Cancer Institute (2010).

Table 5. Oral Mucositis Assessment Scale Scoring

Location Ulceration Erythema
Lip

Upper 0, 1, 2, 3 0, 1, 2

Lower 0, 1, 2, 3 0, 1, 2

Buccal muosa

Right 0, 1, 2, 3 0, 1, 2

Left 0, 1, 2, 3 0, 1, 2

Ventrolateral tongue

Right 0, 1, 2, 3 0, 1, 2

Left 0, 1, 2, 3 0, 1, 2

Floor of mouth 0, 1, 2, 3 0, 1, 2

Palate

Hard 0, 1, 2, 3 0, 1, 2

Soft 0, 1, 2, 3 0, 1, 2

Note. Objective and subjective findings are scored 
separately (Sonis et al., 1999).
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Table 6. MASCC/ISOO Clinical Practice Guidelines for the Management of Mucositis: 2007 Update

Foundations of Care

Previous guideline Updated or new guideline

The panel suggests that oral care protocols that include 
patient education be used to attempt to reduce the 
severity of mucositis from chemotherapy or radiation 
therapy.

The panel suggests multidisciplinary development and 
evaluation of oral care protocols, and patient and staff 
education in the use of such protocols to reduce the 
severity of oral mucositis from chemotherapy and/or 
radiation therapy. As part of the protocols, the panel 
suggests the use of a soft toothbrush that is replaced on 
a regular basis. Elements of good clinical practice should 
include the use of validated tools to regularly assess 
oral pain and oral cavity health. The inclusion of dental 
professionals is vital throughout the treatment and 
follow-up phases.

The panel recommends patient-controlled analgesia with 
morphine as the treatment of choice for oral mucositis 
pain in patients undergoing HSCT.

The panel recommends patient-controlled analgesia 
with morphine as the treatment of choice for oral 
mucositis pain in patients undergoing HSCT. Regular oral 
pain assessment using validated instruments for self-
reporting is essential.

Radiation Therapy—Prevention

Previous guideline Updated or new guideline

None The panel recommends that sucralfate not be used for 
the prevention of radiation-induced oral mucositis

None The panel recommends that antimicrobial lozenges not 
be used for the prevention of radiation-induced oral 
mucositis

The panel recommends the use of midline radiation 
blocks and three-dimensional radiation treatment to 
reduce mucosal injury.

No change

The panel recommends benzydamine for prevention of 
radiation-induced mucositis in patients with head and 
neck cancer receiving moderate-dose radiation therapy

No change

The panel recommends that chlorhexidine not be used 
to prevent oral mucositis in patients with solid tumors of 
the head and neck who are undergoing radiotherapy.

No change

Standard-Dose Chemotherapy—Prevention

Previous guideline Updated or new guideline

The panel recommends that patients receiving bolus 
5-fluorouracil chemotherapy undergo 30 minutes of oral 
cryotherapy to prevent oral mucositis. 
The panel suggests that 20 to 30 minutes of oral 
cryotherapy be used to attempt to decrease mucositis in 
patients treated with bolus doses of edatrexate.

No change

The panel recommends that acyclovir and its analogues 
not be used routinely to prevent mucositis

No change

Note. HSCT = hematopoietic stem cell transplantation; LLLL = low-level laser light therapy. Adapted from Keefe et al. 
(2007).

Continued
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OM and associated pain in patients receiving che-
motherapy or chemoradiation before hematopoi-
etic stem cell transplant. The use of LLLT is recom-
mended by MASCC/ISOO guidelines (Keefe et al., 
2007).

Interdisciplinary Management
Optimal management of OM requires an in-

terdisciplinary effort with representation from 
dentistry, psychosocial oncology, audiology, nutri-
tion, speech/swallow therapy, smoking cessation, 
integrative medicine, palliative care (to assist in 
pain control), and social work. Oral care protocols 
should begin before cancer therapy is initiated 
to achieve optimal outcomes and patient adher-

ence (see Figure 1). Effective pretreatment oral 
protocols include dental cleanings, dental work 
to eliminate caries and existing gum disease, ad-
justment or fitting for dentures or partial plates, 
and patient education regarding the importance 
of daily oral hygiene, proper brushing techniques, 
and oral care. Effective oral care protocols dur-
ing cancer treatment are similar. Patients should 
be instructed to clean their teeth and gums after 
every meal and before bed and use non–alcohol-
based rinses (e.g., Biotene) regularly. Dentures 
should be removed and cleansed daily. Painful 
stimuli such as hot foods, spicy foods, alcohol, and 
smoking should be avoided. In addition, patients 
should be instructed to assess their mouth daily 

Table 6. MASCC/ISOO Clinical Practice Guidelines for the Management of Mucositis: 2007 Update 
(cont.)

Standard-Dose Chemotherapy—Treatment

Previous guideline Updated or new guideline

The panel recommends that chlorhexidine not be used to 
treat established oral mucositis

No change

High-Dose Chemotherapy With or Without Total Body Irradiation Plus HSCT—Prevention

Previous guideline Updated or new guideline

None In patients with hematological malignancies receiving 
high-dose chemotherapy and total body irradiation with 
autologous stem cell transplant, the panel recommends 
the use of keratinocyte growth factor-1 (palifermin) in a 
dose of 60 µg/kg/day for 3 days prior to conditioning 
treatment and for 3 days posttransplant for the 
prevention of oral mucositis.

None The panel suggests the use of cryotherapy to prevent 
oral mucositis in patients receiving high-dose melphalan.

The panel does not recommend the use of pentoxifylline 
to prevent mucositis in patients undergoing HSCT

No change

None The panel suggests that granulocyte-macrophage 
colony-stimulating factor mouthwashes not be used for 
the prevention of oral mucositis in patients undergoing 
hematopoietic stem cell transplantation

LLLT requires expensive equipment and specialized 
training. Because of interoperator variability, clinical trials 
are difficult to conduct, and their results are difficult to 
compare; nevertheless, the panel is encouraged by the 
accumulating evidence in support of LLLT. The panel 
suggests that, for centers able to support the necessary 
technology and training, LLLT be used to attempt to 
reduce the incidence of oral mucositis and its associated 
pain in patients receiving high-dose chemotherapy or 
chemoradiotherapy before HSCT.

No change

Note. HSCT = hematopoietic stem cell transplantation; LLLL = low-level laser light therapy. Adapted from Keefe et al. 
(2007).
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and report any pain, redness, or sores, keep their 
lips lubricated, and drink plenty of fluids (Treister 
& Sonis, 2007; Peterson, 2006; Lalla et al., 2008). 
Education on the importance of good nutrition 
and a diet high in calories and protein is essential 
(Peterson, 2006; Lalla et al., 2008).

Case Study: An Older Adult Receiving 
Chemotherapy for PTCL

Mrs. Y is a 76-year-old Asian woman who was 
originally diagnosed with stage II high-grade periph-
eral T-cell lymphoma (PTCL) in March 2009. She 
was treated with conventional chemotherapy, which 
did not control her disease. She presented with an en-
larged lymph node under the right axilla and a grape-
sized swollen lymph node in the right neck area. Mrs. 
Y claimed the enlarged nodes were not painful but 
indicated that her skin was discolored. She believed 
both nodes had grown during the past few weeks. 
Tissue diagnosis confirmed the recurrence of PTCL.

Mrs. Y was started on pralatrexate (Folotyn), a 
folate analog metabolic inhibitor approved for the 
treatment of relapsed/refractory PTCL. Pralatrex-
ate was administered once a week for 6 consecutive 
weeks, with the seventh week off. She began her first 
7-week cycle of 30 mg/m2 pralatrexate IV push over 
3 to 5 minutes. She was to continue this therapy until 
the lymphoma progressed or an unacceptable toxic-
ity occurred (Allos Therapeutics, 2011). In addition, 
Mrs. Y received oral folic acid and vitamin B12 injec-
tions every 8 to 12 weeks.

The most common adverse effects of prala-
trexate include oral mucositis, low platelet count, 
and elevated liver functions (Allos Therapeu-
tics, 2011). While Mrs. Y had requested aggres-
sive treatment for her PTCL recurrence, her past 
medical history showed that she was nonadherent 
with dental examinations and oral care regimens. 
Therefore, she was considered at high risk for OM 
and underwent regular oral cavity assessments.

At week 4, Mrs. Y was seen prior to chemo-
therapy administration, during which time she 
complained of acute pain and burning in her mouth, 
in the back of her throat, and on her tongue. Upon 
examination of her mouth with a tongue blade, the 
mucosal area began to bleed. White patches were 
also seen in the back of her throat and her tongue 
was red and bumpy. Red ulcers and swelling were 
also noted. Using the WHO toxicity scale, Mrs. Y 
was diagnosed with grade 3 OM. She was not able 
to eat solid foods and required a liquid diet. Using a 

pain scale of 1 through 10 with 10 being the worst 
pain, the patient stated that she was in severe pain 
with a score of 8. She described the pain as a burning 
sensation. Although the duration of pain was con-
stant and became worse when she consumed any 
liquids or solids, she had not taken anything for pain 
management. She had lost 5 pounds in 1 week and 
appeared to be dehydrated.

Due to her weight loss, a dietician and an ad-
vanced practitioner were scheduled to see Mrs. Y 
to discuss diet, hydration, and food supplements. 
Treatment with 1 liter of intravenous fluid was rec-
ommended and chemotherapy was delayed for 1 
week. Mrs. Y was asked to return the next day for 
IV fluid and reassessment (Lalla, Sonis, & Peterson, 
2008; Peterson, 2006; Keefe et al., 2007).

Summary
Advanced practitioners play a critical role in 

helping patients with cancer achieve the maximum 
benefit of therapy. They must be knowledgeable 
about the risk factors and pathogenesis of OM in 
order to identify high-risk patients and implement 
the appropriate interventions. The clinical appear-
ance of OM should be documented and graded us-
ing a validated tool such as the WHO or NCI-CTC 
scale. Pain should be assessed, documented, and 
controlled using comfort measures and nonopi-
oid and opioid analgesia as necessary. The use of 
evidence-based practice guidelines and education 
on the importance oral care regimens and a healthy 
diet will help minimize the effects of this debilitat-
ing toxicity of cancer treatment.
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