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ABSTRACT | Introduction: Oral mucositis is a common and 
worrying clinical condition in patients undergoing radiotherapy 
of the head and neck regions and aggressive chemotherapy. 
Mucosits manifests as a continuous process, which begins with 
erythematous and atrophic lesions that can progress to very 
painful ulcers. The immunopathogenesis of oral mucositis is 
considered a complex cascade of biological events, and 
advances on its understanding might result in promising and 
effective therapies.  Objectives: The aim of this study is to 
highlight the recent findings of the immunopathogenesis of oral 
mucositis induced by chemotherapy and / or radiotherapy 
and their possible therapeutic agents. Material and methods: 
Scientific articles were selected in Pubmed and LILACS basis 
from December 2015 to May 2016, using the key words in 
English “mucositis etiopathogenesis” and “mucositis”. Were 
found in Pubmed 107 articles and LILACS 61. The articles were 
selected after reading and were chosen those which reported 
detail on the immunopathology of oral mucositis, and an update 
on the biological causes of this clinical condition. Results and 
conclusion: The literature indicates that histopathological 
changes related to oral mucositis, including apoptotic 
phenomenon, the action of certain chemical mediators and 
the influence of the oral cavity microbiota promote a better 
understanding of the immunopathogenesis of this type of injury 
and their biological development. Therefore, additional clinical 
studies based on scientific evidence are needed to get a better 
understanding of the immunopathology of oral mucositis and the 
determination of preventive agents and effective therapeutic 
for this deleterious effect arising from antineoplastic treatment.
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Mucositis is one of the most debilitating, symptomatic 
and worrying side effect of cancer treatment 
and can affect any portion of the gastrointestinal 
tract (GIT) from mouth to anus1. This is a common 
clinical condition in patients undergoing head 
and neckradiotherapy, aggressive chemotherapy 
treatments, or interventions that combine radio and 
chemotherapy2.

Clinically, oral mucositis manifests itself as a 
continuous process. Initially, erythematous, atrophic 
lesions appear and may progress to bleeding 
ulcers, penetrating fully into the submucosa. Narcotic 
analgesia and even hospitalization are routinely 
necessary due to the intensity of the pain and 
dysphagia related to the mucositis. Furthermore, this 
condition adversely affects quality and increases 
the cost of treatment, whereas reducing patients’ 
tolerance to treatment2,3. Depending on thelesions 
degree of aggressiveness, mucositis threatens the 
efficacy of treatment by necessitating breaks in 
radiation therapy, chemotherapy dose reductions, 
and modifications in the selection of antineoplastic 
agents3.

Historically, the pathogenesis of oral mucositis was 
based on the assumption that this clinical condition 
arised solely as a consequence of epithelial injury4. 
It was believed that the direct damage resulting from 
cytotoxic treatment in the basal layer of leaded to 
impaired epithelial self-renewing and, consequently, 
to atrophy and ulceration3,5. Furthermore, it was 
hypothesized that the process was facilitated by 
trauma and oral microorganisms3. However, this 
simple linear model of damage, ulceration and 
healing can no longer be considered appropriate, 
and new evidences reveal a more complex series of 
biological events leading to oral mucositis5.

The recognition that mucositis develops, not only 
through direct cell injury mediated by chemotherapy 
or radiation, but more significantly as a consequence 
of a complex cascade of biological events, has 
provided numerous targets for intervention that are 
now being exploited6. Although there is no “gold 
standard” therapy to prevent or treat oral mucositis 
at the present, the development of an effective 
intervention is seen as a high priority in oncological 
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MATERIALS AND METHODS

The methodological strategy defined for this study 
was a narrative literature review based on research 
articles carried in the database Pubmed and 
LILACS from December 2015 to May 2016, using 
the intersection of thefollowing descriptors in English 
“mucositis etiopathogenesis and “oral mucositis “.

The article selection was based on the titles that 
addressed the immunopathogenesis of oral mucositis 
and the general aspects of the treatment, its clinical 
applicability, clinical outcomes, and cellular changes 
resulting from this.

First, theavailable summaries were collected.A total 
of 107 articles were found in Pubmed and 61 in 
LILACS. After reading the selected articles the chosen 
articles were those that provided evidence of the 
immunopathology of oral mucositis and provided 
an update on the immunopathogenesis of mucositis 
according to the following inclusion criteria: articles 
relevant to the topic and that had been published 
between from 1992 to 2015. Articles that did not 
have abstracts in the database were excluded from 
the study. Only articles written in english and spanish 
were selected. 

After prior examination, 43 articles were included in 
this narrative literature review.

supportive care. Advances in the understanding 
of the immunopathogenesis of this undesired and 
detrimental condition resulted in the identification of 
a range of promising targets for effective treatment 
and prevention of its occurrence3,7.

The aim of this narrative literature review is 
to highlight recent discoveries related to the 
immunopathogenesis of oral mucositis as well as to 
document the possible effects of this clinical condition 
in the proposed antineoplastic treatment of patients. 
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LITERATURE REVIEW

Histopathological affections related to oral 
mucositis

Tissue integrity

The oral cavity is the beggining of the GIT tract. It 
is lined by stratified squamous epithelium which may 
or may not be keratinized. The epithelium of the 
lining mucosa is not keratinized, and is composed of 
the jugal mucosa, the labial mucosa, ventral surface 
of the tongue, floor of mouth and soft palate. In 
contrast, the masticatory mucosa, represented by 
the tongue dorsum, hard palate and gingiva have a 
keratinized epithelium. Although all the tissues of the 
mouth are susceptible to radiation-induced mucositis, 
only the lining mucosa develops chemotherapy-
induced injury3.

The extracellular matrix (ECM) plays an important 
role in signalling between tissues and is a complex 
structural network of fibrous proteins, proteoglycans 
and glycoproteins. It is vital for maintenance of 
normal tissue morphology and wound healing8.

Epithelial tissue and ECM play a significant role 
in maintaining the integrity and function of the 
epithelial layer [2,9]. Intercellular occluding junctions 
act as a selectively permeable barrier to fluid 
flow between cells. A variety of physiological and 
pharmacological stimuli can modulate the barrier 
properties9. A number of studies have demonstrated 
drastic changes in tight junction permeability 
resulting from the action of certain cytokines, such 
as tumor necrosis factor (TNF-α), IL-1 and IL-67,10-12.

 
Action of cytotoxic agents on cell kinetics 

Cytotoxic agents induce cell death in both tumour 
and healthy tissues via apoptosis13. Cells from oral 
mucosa and GIT are more susceptible to cell death 
due to increased proliferation rates14. Previous 
studies investigating the effect of epidermal growth 
factor (EGF) in a standard protocol of mucositis 
induced by administration of 5-fluorouracil in animal 
models, have shown that EGF stimulated epithelial cell 
proliferation and increasedsignificantly the severity 
of mucositis indicating the importance of renewal 

rate of the epithelium in determining susceptibility 
of the mucosa to chemotherapy induced injury15. It is 
well established that in oral mucositis lesions, there 
is apoptosis in the basal layer of the oral mucosa16.
 
Apoptotic changes not only occur within the 
oral epithelium, but also in the connective tissue, 
affecting mainly fibroblasts and endothelial cells. 
This process may be modified by both the ceramide 
pathway and genetic factors. Ceramide is a lipid 
present in abundance in the cell membranes and 
originated through the sphingomyelin pathway. Thus, 
ceramide may be involved in radiation-induced 
endothelial apoptosis, becoming a potential trigger 
of mucositis5.  Similarly, pharmacologic inhibition of 
sphingomyelinase and ceramide synthase was found 
to reduce the intensity of experimental radiation-
induced oral mucositis17.

Chemical mediators that enhance oral mucositis

The kinetics of mucositis suggests that the injury results 
from a series of biological events in which cellular 
mediators play an important role18. Increases in 
pro-inflammatory cytokine profile is also associated 
with the development of mucositis and likely play 
important roles in signaling pathways leading to 
tissue injury3.  Cytokines are prevalent within the 
affected tissue and are also detected in peripheral 
blood5.  Studies have shown a significant increase 
in the levels of pro-inflammatory cytokines during 
chemotherapy and / or radiotherapy of head and 
neck, such as TNF-α19,20 and IL-612,19,21.

COX-1 and COX-2 mediate the conversion of 
arachidonic acid into PGE2 and PGI2, promoting 
pain through direct action on the prostaglandin 
receptors at neurons22.  PGE2 also mediates tissue 
injury via release of matrix metalloproteinases23.  In 
a pilot study of patients undergoing chemotherapy, 
there was a significant association among pain and 
COX-1 and COX-2 levels, suggesting an important 
role of cyclooxygenase in oral mucositis, with 
the increase of pro-inflammatory prostaglandins 
expression24.  

COX-2 is not the primary driver of mucosal injury 
but intensifies and prolongs mucositis by interacting 
with a variety of apoptotic pathways and providing 
positive feedback to nuclear factor kappa B (NF-
kB), one of the main drivers of mucositis18. In a study 



66

Brazilian Journal of Medicine and Human Health. 2017 June5(2):63-74

performed to assess the expression of NF- kB and 
COX-2 in the oral cavity of patients undergoing 
cytotoxic chemotherapy treatment, the results 
showed a significant increase in both NF- kB and 
COX-2 post-chemotherapy when compared to the 
pre-treatment period7.  

Matrix metalloproteinases (MMPs) are involved in 
metabolism of extracellular matrix degradation25.  
ECM protein expression and its effects on cell 
kinetics were investigated in animals. The findings 
indicated substantial augmentation in cell kinetics, 
especially cell cytostasis and apoptosis in response 
to chemotherapeutic treatment in mice with irinotecan 
at 200 mg / kg. This was accompanied by a decrease 
in fibronectin early on following treatment and an 
increase in collagen deposits during the period of 
maximal damage26. In addition, the changes in ECM 
were attributed to deregulated expression of MMPs 
2, 3, 9 and 12, having a direct impact on the loss of 
mucosa integrity evident in mucositis27.  

Influence of oral microbiota in the development 
of mucositis

The pathogenesis of mucositis involves a sequence 
of biological events in association with influences of 
the oral cavity environment and microbiota with its 
variety of microorganisms, such as bacteria, viruses 
and fungi28.  

The oral microbiota has unique features and it 
is modified by the presence of saliva. This fluid is 
composed of enzymes, antibodies, and proteins that 
play an important role in maintaining homeostasis of 
the oral mucosa and limiting microbial colonization. 
Patients treated with head and neck radiotherapy 
can suffer from xerostomia, increasing the suspicion 
that a quantitative or qualitative change of saliva 
can affect the course of mucositis29.  

Mucositis is not considered an infectious disease, 
even if there is bacterial colonization in specific 
situations, prior to development. Furthermore, oral 
mucositis has been identified as an independent 
risk factor, although it is common to find ulcerative 
lesions colonization by microbial components which 
may cause opportunistic infections28.  In addition, 
a chronic inflammatory infiltrate composed of 
macrophages may be present in advanced stages 

of oral mucositis5.  

The role of viruses, particularly herpes simplex 
(HSV), as an aggravating agent of radiation-
induced mucositis has been confirmed. In a study 
undertaken to evaluate the relationship between the 
HSV virus and clinical significant oral mucositis, HSV-
1 infection at 29.1% of patients and was observed 
to aggravate radiation induced oral ulcerative 
mucositis in these infected subjects. Thus, it suggested 
that the treatment with standard antiviral therapy 
affectsfavorably the subsequent course of mucositis, 
and although not a primary driver of mucositis, HSV-
1 presence as a secondary infection could affect the 
course of the condition30.  

Patients undergoing antineoplastic therapy have 
a significantly increased risk for the development 
of fungal infections in the oral cavity. For patients 
receiving radiation therapy to the head and neck 
and patients undergoing chemotherapy (primarily 
for hematologic tumors), the prevalence of oral 
fungal infection in observational studies was 
37.4% and 38%, respectively. Additionally, lesions 
arising from oral mucositis can reduce the patient’s 
ability to maintain oral hygiene which in turn may 
increase the risk for oral candidiasis. Thus, systemic 
antifungal prophylaxis is recommended in highly 
immunosuppressed patients and can be expected to 
be effective against oral fungal infection31.  

IMMUNOPATHOLOGY OF MUCOSITS

Although the development of oral mucositis is 
a dynamic process, Sonis in 200418, proposed 
a division of its biological development in five 
phases: initiation, message generation, signaling 
and amplification, ulceration and healing, which are 
illustrated schematically in figures 1 and 2.

Initiation

The initiation stage of tissue injury occurs rapidly 
following the exposure to radiation or administration 
of chemotherapy, providing a direct damage to the 
DNA of some cells at the basal epithelium as well as 
cells within the submucosa, resulting in the rapid break 
off of a small number of cells. Simultaneously,reactive 
oxygen species (ROS) are generated, triggering a 
series of biological events2,18. In addition, the cells 
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damaged by radiation and chemotherapy may 
release endogenous damage-associated pattern 
molecules (CRAMPs), which then bind to specific 
receptors and contribute to the activation of the 
innate immune response and initiation of the second 
stage29.  Although the mucosa seems to be absolutely 
normal at this stage, a cascade of events begins in 
the submucosa3.  

Message generation

During the second phase, multiple events occur 
simultaneously2.  Radiation, chemotherapy, and ROS 
effectively activate a number of central biological 
control mechanisms, including a select group of 
transcription factors18. Among these, probably 
one of the most important for the development of 
mucosits is NF-κB, because once activated, it moves 
to the nucleus, where it is capable of upregulating 
up to 200 genes, including genes that code for pro-
inflammatory cytokines, such as TNF-α, IL-1ß and IL-
6, addition of adhesion molecules.   In addition, NF-

κB also impacts genes of the BCL2 family, providing 
a mechanism whereby induction of NF-κB can 
directly promote apoptosis5. Upregulation of other 
genes causes the expression of adhesion molecules, 
subsequent activation of the cyclooxygenase-2 
pathway, and consequent angiogenesis2.  

Other transcription factors are also activated, and 
each is associated with the expression of genes 
and its associated biologically active proteins18.  
Both sphingomyelinase and ceramide synthase 
are activated by neoplastic therapy to initiate 
apoptosis mediated by the ceramide pathway. Also, 
fibloblasts are damaged directlythrough radiation 
or chemotherapy and indirectly injury by activating 
protein 1 (AP1) pathway which stimulate the secretion 
of MMP. Metaloproteinases produce injury within the 
tissues of the submucosa and disrupts the integrity of 
the interface between the epithelium and submucosa 
at the basement membrane5. Macrophages are 
subsequently activated, leading to tissue injury 
through MMPand additional production of TNF-α2.  

Figure 1. (Phase initiation, message generation and signaling / amplification of oral mucositis - adaptation of 
Sonis 2004): Chemotherapy (CT) or radiotherapy (RT) may initiate mucositis directly by causing DNA strand breaks, 

through the generation of reactive oxygen species (ROS) and subsequent activation of transcription factors (1). 
ROS may damage other cells and tissues directly and also stimulate secondary mediators of injury, including such 
transcription factors as nuclear factor kB (NF- kB) (2). In the next phase, message generation, multiple events occur 

simultaneously. ROS cause DNA damage, resulting in cell death (3). Activation of transcription factors in response to 
ROS, RT, or CT results in gene up-regulation, including the genes TNF-α, IL-1 and IL-6, leading to tissue injury and 

apoptosis of cells within the submucosa and primary injury of cells within the basal epithelium (4). Other genes also 
are up-regulated, leading to the expression of adhesion molecules, COX-2, and subsequent angiogenesis. (5). In 

addition, the antineoplastic therapy activates protein 1 (AP1), stimulating the secretion of matrix metalloproteinases 
(MMPs) (6). Macrophages are activated, leading to production of MMPs and an increase in TNF-α production by 
promoting direct tissue injury (7). During the signaling and amplification phase, one consequence of the flood of 

mediators released in response to the initial insult is a series of positive feedback loops that serve to amplify and 
prolong tissue injury through their effects on transcription factors (8) and on the ceramides (9).
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Figure 2. (Ulceration and healing phase of oral mucositis - adaptation of Sonis 2004): Ulcerative phase is 
characterized by complete epithelial destruction. The ulcer serves as a focus for gram-positive, gram-negative 

and anaerobic colonization. Secondary infection by other microorganisms is quite common at this stage. Cell wall 
products from bacteria penetrate the submucosa by stimulating infiltrating macrophages to produce and release 
additional proinflammatory cytokines (TNF-α, IL-6 e IL-1ß), and further exacerbate the condition. In neutropenic 
patients, whole bacteria may invade submucosal vessels and cause bacteremia or sepsis. Spontaneous healing 

occurs through a dynamic process between the extracellular matrix and the epithelium of the oral cavity.

Signaling and amplification

It seems likely that, in addition to exerting a 
direct damaging effect on mucosal target cells, 
pro-inflammatory cytokines also play an indirect 
role in amplifying and signaling mucosal injury 
initiated by radiation and chemotherapy2,5. For 
example, TNF-α is a very capable activator of a 
number of pathways that can lead to tissue injury, 
including the ceramide and caspase pathways and 
the transcription pathway mediated by NF-κB. This 
signaling process may lead to increased production 
of pro-inflammatory cytokines such as TNF-α, IL-1ß 
and IL-6. Thus, its presence in tissue serves, through a 
positive feedback loop, to potentiate the activity of 
these two controlling mechanisms following the initial 

insult2.  

Other cytokines, such as IL-17 and IL-22 may be 
related to oral mucositis, although there is no scientific 
evidence at this given time. Studies suggest that IL-
17 produced by cells induces the production of pro-
inflammatory cytokines such as IL-1, IL-6 and TNF-α, 
and certain chemokines and adhesion molecules, thus 
leading to cell recruitment, inflammatory response 
and interaction of cells with the epithelium. Thus, IL-17 
enhances the local inflammatory process, particularly 
by modulation of neutrophil activity. Recently there 
was a significant positive correlation between the 
area of periodontal lesions and serum levels of 
IL-1733. The IL-22 expression has been reported 
in numerous human diseases and modulates the 
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mucosalimmune response. Functional studies suggest 
that this cytokine has immunomodulatory properties 
in infection, inflammation, autoimmunity, and cancer. 
The functional consequences of IL-22 expression can 
be pathological or protection, depending on the 
context in which it is expressed34.

It is noteworthy that while biological damage occurs 
during the initial phases of mucositis, the clinical 
picture is quiescence. Although there might be some 
mucosal erythema during these stages, for the most 
part, tissue integrity is preserved and patients have 
few symptoms3.

Ulceration

The ulcerative phase of mucositis is, of course, the 
most clinically significant and is responsible for 
the pain and loss of function. The ulcers of oral 
mucositis are characterized by their depth and 
wandering confluence as well as by the presence of 
a fibrinous exudate18. Microscopically, the exudate 
is characterized by a robust inflammatory infiltrate 
comprised of both mono and polymorphonuclear 
cells, of which the most common are macrophages2. 

During the ulcerative phase of mucositis, bacterial 
colonization occurs with gram-positive, gram-
negative, and anaerobic organisms.  Cell wall 
products from bacteria can activate tissue 
macrophages, leading to more production of pro-
inflammatory cytokines2. In neutropenic patients, 
these breaks in mucosa serve as portals of entry 
for the innumerous microorganisms that reside in the 
mouth, and often lead to bacteraemia and sepsis3.

Healing

In the last stage, ulcers heal spontaneously, although 
this process is also biologically dynamic18. Signals 
from the submucosal ECM and mesenchyme govern 
the rate of epithelial-cell migration, the rate of 
proliferation and the differentiation of healing 
tissue3. Additionally, there is the reestablishment of 
the local microbial flora2. After the healing phase, 
the oral mucosa appears normal; however, despite 
its normal appearance, the mucosal environment 
has beensignificantly altered. There is residual 
angiogenesis, and the patient is now at increased 
risk of future episodes of oral mucositis and its 

complications during continuous anticancer therapy2.

THERAPEUTIC ALTERNATIVES AND THEIR 
IMPLICATIONS

Good oral hygiene habits associated with a 
satisfactory dental condition may reduce the risk, 
course, and severity of oral mucositis. Although oral 
mucositis is not an infectious condition, microorganisms 
may colonize the ulcers and prolong the healing time. 

As such, it is important to reduce the oral bacterial 
load through a good oral hygiene. In addition, 
any possible irritant such as ill-fitting dentures 
or orthodontic appliances should be adjusted or 
removed during antineoplastic treatment35. The 
Multinational Association of Supportive Care in 
Cancer (MASCC) and International Society of Oral 
Oncology (ISOO) suggests the use of oral care 
protocols for the prevention of oral mucositis across 
all cancer treatment modalities.

These protocols typically included a combination of 
tooth brushing, flossing, and daily mouth rinses to 
maintain oral hygiene36. (Table 1).

Palifermin (keratinocyte growth factor-1) is the only 
agent that has been approved as a drug by the 
US Food and Drug Administration and the European 
Medicines Agency for oral mucositis. It has the 
ability to reduce the radiation-induced mucosal 
damage due, in part, to its effect on glutathione 
activity. Additionally, it upregulates Nrf2 reducing 
the oxygen-free radical damage and preventing 
DNA strand breaks through its antiapoptotic 
effects32,37-38. MASCC / ISOO recommends the use 
of palifermin preemptively by patients receiving 
high-dose chemotherapy and total body irradiation 
followed by autologous stem cell transplantation for 
hematological malignancies36.

N-acetyl cysteine is an antioxidant with the power 
to affect NF-kB. A recent study showed efficacy in 
humans, through its administration via the parenteral 
route. N-acetylcysteine, at a dose of 100mg/kg/day, 
was effective in reducing the incidence and the total 
duration of severe cases of oral mucositis in patients 
submitted to leukemia stem cell transplantation39.
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Table 1. Major therapeutic agents used for the prevention or treatment of oral mucositis (MASCC/ISOO 
Clinical Practice Guidelines for Oral Mucositis).

* Table 1 Codes:MASCC/ISOO (Multinational Association of Supportive Care in Cancer and International Society of Oral Oncology. 
HSCT (hematopoietic stem cell transplantation). H&NRT (head and neck radiotherapy). CT (chemotherapy). 5-FU (5- fluorouracil). LLLT 
(low level laser therapy).
** The term “Recommends “ addresses therapeutic agents with extensive scientific evidence. The term “Suggets “ depicts the agents with 
restricted evidence in the literature.
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Benzydamine hydrochloride is a nonsteroidal 
compound for topical use which has analgesic 
and anti-inflammatory effect, and plays a vital 
role in combating the pathogenesis of oral 
mucositis radiation by inhibiting production of pro-
inflammatory cytokines, including IL-1ß and TNF-α. 
Existing studies suggest Benzydamine may benefit 
patients at risk for radiation-induced mucositis 
in patients receiving doses above 50 Gy. When 
combined however with standard chemotherapy, this 
treatment has no effect36,40.

Several topical antimicrobial agents have been 
examined for the treatment of oral mucositis, 
including antibacterial, antiviral and antifungal 
agents. Current evidence supports a recommendation 
against the use of lozenges containing polymyxin, 
tobramycin, and amphotericin and bacitracin, 
clotrimazole, and36,41. Additionally, pastes 
containing amphotericin, polymyxin and tobramycin 
are also not recommended for the prevention of 
oral mucositis in patients receiving high doses of 
chemotherapy and total-body irradiation followed 
by autologous stem cell transplantation36. Due to 
the conflicting results and the difficulty of clinically 
separating viral and fungal lesions from toxicity-
induced mucositis and insufficient evidence, no 
guideline exists for the use of acyclovir and nystatin 
in preventing36,41.  It is recognized however that 
acyclovir is useful in preventing recurrent herpetic 
lesions in HSV seropositive patients undergoing 
highly immunosuppressive chemotherapy41.

Chlorhexidine has been researched for mucositis 
as well. To date, no guideline exists for the use 
of chlorhexidine mouthwash in the prevention or 
treatment of oral mucositis due to the insufficient 
and/or conflicting evidence. One cannot discount 
the use of chlorhexidine as an effective antiplaque 
agent in the role oral decontamination41. MASCC/
ISOO does not suggest the use of chlorhexidine 
mouthwash for the prevention of oral mucositis in 
patients receiving radiotherapy36.

Although the use of topical anesthetic agents is very 
common in patients with oral mucositis, studies of 
such agents in isolation are limited. These agents 
are generally tested in combination with anti-
inflammatory and antimicrobial rinses, making it 
difficult to determine the potential benefit of each 

of the therapeutical components. Few existing 
studies of topical anesthetics alone, demonstrate a 
transitory benefit with regards to pain relief of oral 
mucositis, making systemic analgesia necessary for 
pain control. More studies of topical anesthetics in 
isolation are warranted to obtain more conclusive 
results41.

Systemic analgesics, including opioids, are used 
clinically for pain management in most patients with 
severe oral mucositis due to its high capacity to reduce 
the acute pain sensation. However, these agents 
have significant side effects and efficacy can vary 
by medication, dose, and route of administration. 
With regards to hospitalized patients undergoing 
stem cell transplantation, the evidence supports a 
recommendation in favor the use of IV morphine. 
Due to the side effects associated with the systemic 
use of opioids, there has been increasing interest in 
the use of these agents topically in the oral cavity41. 
Although studies with such topical use of opioids 
were limited, the data does suggest benefit in the 
use of a 2 % morphine rinse in radiation-induced 
oral mucositis in head and neck patients36,41.

Cryotherapy is a therapeutic technique which consists 
in the use of ice to control pain and inflammation. 
Existing evidence supports the efficacy of this 
technique in the prevention of oral mucositis. The use 
of cryotherapy is recommended for the prevention 
of oral mucositis in patients receiving bolus dosing of 
5-fluorouracil as well as in patients undergoing stem 
cell transplant conditioning regimen36.

Studies of natural agents are rare in the literature. 
Currently, the use of zinc is suggested for patients 
with oral cancer undergoing radiotherapy or 
chemoradiation. Studies of other natural agents, such 
as vitamin A, vitamin E, honey, chamomile tea, Aloe 
Vera and Chinese herbs present inadequate and/or 
conflicting evidence in regards to the effectiveness 
of these agents in preventing oral mucositis. Further 
studies are required before recommendations can 
be made for or against the use of these agents36.

Presently, there is no therapy can completely 
prevent oral mucositis. Low-level laser therapy 
(LLLT) is considered a promising therapy for disease 
resolution, due to its analgesic, anti-inflammatory 
and healing effects. A recent study showed its 
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CONCLUSION

Oral mucositis is a common and clinically significant 
complication of antineoplastic therapy. Although this 
disease is associated with a small group of patients, 
its impact can negatively affect the patient quality 
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