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Abstract

As medical technology advances in the area of cancer therapeutics, dental practitioners will
encounter patients with active or history of cancer. Typically, these patients may have or are
currently undergoing therapies such as surgery, radiation, chemotherapy, or combinations of the
above. These patients may present with multiple side effects that can be preventable and
manageable by the practitioner. Here, we will discuss about some of these lesions and provide
management strategies for the dental practitioners.
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INTRODUCTION

Recent study showed that close to 14.5 million Americans have experiences with cancers as
of 2014, and about 1.7 million new cancer cases are expected to be diagnosed in the year of
20151, Among them, 2% is attributed to oral and oropharyngeal cancers, ranking them as the
sixth most commonly occurring cancer with 63% and 51% of overall 5- and 10-year survival
rates, respectively, in the United States. The similar trend can also be seen worldwide?,
suggesting that oral and oropharyngeal cancers in the oral cavity impose significant health
issues not only in the United States but also in the world.

About 45,780 new diagnoses of oral and oropharyngeal cancers alone are expected in 2015
in the United States®. While these patients may seek a large cancer center in which their
dental needs can be addressed at the hospital-based settings before, during, or after cancer
therapy, significant numbers of these cancer patients are often being referred to local general
dental practitioners for their dental care3. With progressive increase in life expectancy due to
the advancement in medical technology, these cancer patients seeking general dentists to
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address their dental needs would only escalate. Therefore as a general dental practitioner, it
is important to know about, and to be better prepared for, any disease or pathology that may
specifically develop in the oral cavity in patients who are undergoing or have undergone
therapy for their cancer.

Depending on the treatment modality, the side effects commonly seen in the oral cavity are
diverse, ranging from xerostomia, oral mucositis, osteoradionecrosis, trismus, and
opportunistic infection. These side effects may be overlooked due to their asymptomatic
nature in limited cases but can be severe such that normal functioning in the daily life may
be significantly compromised. Detailed description of screening and examining oral cancers
in patients can be found in the website for Foundation for Oral-facial Rehabilitation (http://
www.ffofr.org) and in other reviews*. Here, we will primarily focus on etiology, clinical
presentation, and management of these oral lesions in patients undergoing or underwent
therapy for their cancers. The use of adjuvant cancer therapeutic agents such as
bisphosphonates and denosumab are increasingly common to treat metastatic cancers,
especially in the advanced stages where cancer has metastasis to bone. These patients are at
the risk of developing oral-specific lesions called medication-related osteonecrosis of the
jaw (MRONJ). We will also discuss about managing MRONJ lesions at the end of this
review article.

CANCER THERAPY OPTIONS

To better manage oral-specific side effects that are induced during or after the cancer
therapy, it is helpful to understand the nature of each therapeutic modality. The principal
methods of cancer treatment are largely determined by surgical, radiation, chemo or
combinatorial therapy.

Surgical therapy

Surgical therapy for cancer is a method of choice for cancer treatment as it allows for
physical removal the entire tumor mass. Following the surgical removal, patients may
undergo adjuvant radiation or chemotherapy for complete eradication of cancers. However,
this approach is often limited due to compromised functions and esthetics®. Surgical removal
of cancer mass in the oral cavity often creates large structural defects, and the outcomes may
be disfiguring. In addition, intraoral surgical removal may result in significantly altered oral
functions in speech and mastication. Therefore, patients may opt out from this therapeutic
modality because of these functional and esthetic concerns.

Radiation therapy

Radiation therapy takes an advantage of inducing DNA damage in highly proliferating
cancer cells by ionizing radiation via generating reactive oxygen species (ROS). Because
cancer cells constantly replicate DNA for their continual proliferation, DNA damage by
ionizing radiation through radiation therapy leads to cell death. Radiation is delivered to the
tumor sites by fractionating the doses with different radiation path in multiple visits.
Typically, an average of 2 Gy per fraction gets delivered over a course of 6—7 weeks,
resulting in a total dose of 60-72 Gy.
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Chemotherapy

Chemotherapy is usually treated in outpatient basis, but hospitalization may be required if
serious sequalae develops. The modality of chemotherapy is largely dependent on
cytotoxicity of the drug and the patient’s body defense condition. Combinations of different
drugs (e.g., alkylating agents, antimetabolites, antitumor antibiotics, antineoplastics, and
monoclonal antibody such as cetuximab) are preferred to avoid development of single agent
resistance in cancer cells. In addition, combination chemotherapy can lower the doses of
drug, and results in better remission and cure rate.

ORAL COMPLICATIONS ASSOCIATD WITH CANCER THERAPY

Although these treatment modalities are specifically formulated to reduce cancer burden by
inducing cancer cell death, normal cells that are responsible for maintaining body
homeostasis by continually proliferating, differentiating, and replenishing tissue structures
and functions are also affected. As such, there are multiple complications associated with
cancer therapy such as nausea, vomiting, hair loss, myelosuppression, or stomatotoxicity.
Among them, several side effects are observed in the oral-specific manner and compromise
the quality of patients’ life. These complications include oral mucositis, xerostomia, ORN,
trismus, and secondary infection.

Oral Mucositis

General description—Oral mucositis is one of the most common side effects in patients
undergoing radio- and/or chemotherapy. The degree of mucositis severity varies depending
on fields, doses, and fractionation of radiation, and the ulcerative mucositis lesions are more
severe in patients receiving adjunctive or concurrent chemotherapy. The etiology of oral
mucositis is primarily due to generation of reactive oxygen species (ROS) by radiation
and/or chemotherapy which cause direct DNA damage on actively proliferating cells that are
responsible for replenishing the tissues, leading to oral mucosal damages® 7. Ironically, this
is also the basic principle behind the use of radiation and/or chemotherapy to target cancer
cells. The severity of mucosal reaction is more evident in the less keratinized oral mucosa
such as under the tongue. The ulceration escalates in patients with chronic alcoholism, liver
cirrhosis, and insulin-dependent diabetes.

Clinical manifestation—Mucositis initially presents as an erythematous lesion as early as
7 to 10 days after the initial treatment dose. These initial erythematous mucositis will soon
develop into ulcerative mucositis that is typically covered by pseudomembranes (Figure 1).
These lesions are usually confined to the tissues associated with the initial tumor site.
Ulcerative mucositis lasts throughout the treatment period, but the lesion are usually self-
limiting after 2—4 weeks following the completion of therapy during which they are re-
epithelialized and covered by normal appearing oral mucosa.

A caution should be noted when managing the irradiated oral mucosal tissues as they can be
easily perforated by trauma, resulting in secondary ulceration that may take months to heal.
The practitioner should carefully examine the localized ulcerative mucositis in oral mucosal
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tissues particularly around the metallic crown that is in the path of the radiation beam due to
backscatter effects of radiation.

Management—As these lesions are often self-limiting, the primary goal of managing
patients with oral mucositis should be focused on alleviating pain. Topical anesthetics in
forms of sprays, ointments, gels or rinses can be used such as lidocaine, benzocaine,
dyclonine, and capsaicin. The practitioners should examine loss of oral function, weight
loss, and secondary infection8. It should be noted that patients with severe mucositis may
require hospitalization. Patients should be informed of avoiding hot, spicy, and acidic foods
or beverages. Any sharp or hard food intakes should be refrained, as they can be traumatic to
the oral mucosal tissues. If the oral mucositis is generalized throughout the oral cavity,
analgesics can be administered systemically, which may require hospitalization.
Emphasizing good oral hygiene practices to patients is important to reduce the chances of
getting infection secondary to mucositis. Fungal and bacterial infections are common to
these lesions, and antifungal and/or antibacterial medications may be prescribed as needed.

Some of these patients have already undergone preventive therapeutic treatment such as
cryotherapy, Palifermin or Amifostine, so practitioners should be aware of these methods.
Palifermin, a truncated human keratinocyte growth factor (KGF) recombinant protein, is
FDA-approved and currently available to use in the clinic; however, recent clinical trials
demonstrated modest effects of Palifermin® 19, A radioprotectant, Amifostine, can be
administered intravenously or subcutaneously before therapy to reduce severity of oral
mucositis, but it may induce several side effects such as headaches, nausea, or hypotension.

General description—Xerostomia, or dry mouth, is another commonly occurring side
effect in cancer patients undergoing radiation therapy or concomitant chemotherapy.
Xerostomia occurs as a result of partial or complete damages, which may either be
recoverable or irreversible, to the salivary glands (e.g., parotid, submandibular, and
sublingual glands) especially when these glands reside in the path of radiation.
Histologically, early changes at the tissue level include interstitial fibrosis, progressive loss
of the fine vasculature, and vacuolization of serous acinar cells. Of notes, serous acinar cells
seem to be more readily affected by radiation when compared to the mucous cells,
presumably due to relatively rapid turnover rate and profuse vasculatures of serous cells. As
such, saliva is more acidic and viscous with less buffering capacity. During the late stages of
radiation therapy, glands become progressively fibrotic, leading to almost complete loss of
acinar elements and the striated duct system. Ultimately, no saliva may be present. Because
such environmental alterations make the oral cavity more susceptible to rampant caries,
acute and chronic fungal infections, and compromised tolerance to prosthesis such as
dentures, early detection and management of xerostomia in these patients are critical to
alleviate discomforts and possible permanent structural damages in the oral cavity.

Clinical manifestation—Practitioners should actively look for signs and symptoms
related to salivary hypofunction including fissures at the lip commissures, difficulties in
swallowing or chewing food as well as in speech. Salivary reduction up to 80% of its
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original flow! and xerostomia can be specifically noted in cancer patients 2 weeks after
initial radiation therapy, or at a cumulative dose of 20 Gy. The diminished salivary flows
bring changes in the oral flora, increasing the chances of bacterial and/or fungal infection.
These changes predispose the patient to radiation caries, which can be typically located at
the incisal edge and cervical third of the teeth. Rampant caries progress rapidly and
extensively such that teeth become non-restorable or fractured at the gingival margin (Figure
2a and 2b); therefore, early detection and immediate restorations are highly recommended.

Management—Early symptoms of xerostomia includes thick or ropey saliva in the oral
cavity. Carboxymethylcellulose-, mucin-, water-, or glycerin-based saliva substitutes may be
used, although effectiveness of these agents is somewhat questionable. If salivary glands are
spared from complete eradication by radiation therapy, salivary stimulants such as
pilocarpine or cevimeline may be used. The early use of stannous fluoride gel applied with
custom carriers and five-minute daily applications is highly recommended to reduce the
caries risk (Figure 3). If significant numbers of rampant caries are noted, the dental
treatment should be performed without any delay. Due to the high caries risk, fluoride-
releasing glass ionomers and/or amalgam restorations are more predictable when compared
to composite restorations. Patients should be informed of eliminating sucrose diet and
reducing the frequency of meals.

Osteoradionecrosis (ORN)

General description—The incidence of ORN ranges from 8% to 35%, largely depending
on observational periods that range from months to years? 13 and most of ORN (about
75%) occurs within the first 3 years of radiation therapy treatment4. ORN is more prevalent
in the mandible than the maxilla, owning to the poor vascularization and increased density
that allows for absorbing more radiation in the mandible. The cause of ORN is still unclear
although there are several hypotheses such as bacterial infection, hypoxia, and
fibroatrophy®>-17, Risk factors include location of primary tumor, cancer staging, dose of
radiation (> 60 Gy), poor oral hygiene, alcohol and tobacco uses, and invasive dental
procedures such as tooth extractionl8. It is noteworthy that, once received radiation therapy,
the cancer patients have the risk of developing ORN that is lifelong and does not decrease
over time. Therefore, thorough examination at each visit for periodic examination is
essential.

Clinical manifestation—ORN is clinically defined as an area of exposed bone that
persists for more than 3 months (Figure 4); however, radiographic findings of irregular
radio-opacity that is indicative of sequestrum formation without breached overlaying
mucosal closure are also common (Figure 5). Ulcerative or necrotic soft tissues can also be
seen frequently around the exposed area. Long-term exposure without proper oral care may
lead to accumulation of plaques that cover the exposed bone.

Management—Tooth extraction accounts for ORN as high as 50%%2; therefore, invasive
dental procedures should be reserved. Periodontal procedures such as deep scaling and flap
surgery are also contraindicated particularly in heavily irradiated patients. Instead, more
conservative treatment approaches such as endodontic therapy with or without coronal
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restorations are preferable (Figure 6). When bone exposure is evident, Patients’ typical chief
complaint is pain associated with bacterial infection secondary to exposed bone. Prescribing
antibiotics may help resolve the pain. Regular checkups and dental prophylaxis for every
four months are highly recommended to maintain optimal conditions in the oral cavity along
with giving the clinician ample opportunity to catch dental disease at the early stages.
Hyperbaric oxygen (HBO) therapy that provide high contents of oxygen has been used to
manage the ORN conditions but without drastic improvement®. If possible, it is highly
encouraged to remove any sources of dental diseases including advanced caries, periapical
infection, and pathologic periodontal bone loss before undergoing radiation therapy. New
alternatives to HBO treatments are introduced such as the use of pentoxyfylline and/or
tocopherol20: 21, and the use of these medications may hold promising results in reducing the
risk and managing patients with ORN.

General description—Trismus refers to limited mouth opening due to any etiological
reasons related to sustained contraction of one or more mastication muscles22. The most
common etiological factors involve radiation-induced fibrosis and post-surgical scar
formation23. Trismus occurs most commonly when radiation is combined with a surgical
procedure (e.g., radical maxillectomy) that affects the temporal mandibular joint (TMJ) and
the muscles of mastication.

Clinical manifestation—clinically, mouth opening less than 35 mm is considered to be
having trismus, although the degree of limited mouth opening may be subjective?4. In severe
case, the maximum opening may be reduced to less than 10 mm (Figure 7). The severity of
trismus depends on age and concomitant chemotherapy.

Management—The treatment consist of exercise and the use of dynamic bite openers.
Because fibrosis and scar formation becomes progressively worse and they are often
irreversible, early identification of trismus and immediate initiation of an exercise program
using devices such as Therabite® are critical to improve the condition significantly2>: 26,

Oral candidiasis

General description—During the administration of radiation therapy, acute candidiasis is
likely to occur due to altered immunity and xerostomia secondary to hyposalivary functions
in the oral cavity?’,

Clinical manifestation—Clinically, candidiasis is known to occur up to 27% of patients28
undergoing cancer therapy in forms of pseudomembranous (thrush), erythematous, and
angular cheilitis (Figure 8).

Management—Nystatin is a drug of choice, which can be dispensed in a number of
different configurations such as lozenges, powder, creams or oral suspension.
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Altered taste buds

Alterations in taste acuity are first noticed as early as the second week of radiation therapy
(approximately 30 Gy of radiation). Perception of bitter and acid flavors are more
susceptible to impairment than salt and sweet. Architecture of the taste buds is almost
completely eliminated at 50 Gy. However, taste generally returns to normal 2—4 weeks after
the completion of therapy as long as salivary flow is reasonable. In case of severe xerostomia
following radiation therapy, the number of buds is significantly decreased and their
morphology is altered. The perception of taste may be altered lifelong.

ORAL COMPLICATIONS ASSOCIATD WITH ADJUVANT CHEMOTHERAPY

A typical nature of cancers in the advanced stages is metastasis to the other parts of the body
distant from the primary site. In particular, some cancers including breast, prostate, lung,
thyroid and kidney cancers are more prone to metastasize to bone. These lesions may also
lead to high calcium levels in the blood stream called hypercalcemia. Medications
commonly prescribed for management of bone metastasis includes bisphosphonates and
denosumab. The use of these medications increase the risk of delayed healing of surgical
wounds and developing bone necrosis. SUCH intraoral side lesion called Medication-related
osteonecrosis of the jaw (MRONJ) is highly specific to the oral cavity. Therefore, the
general practitioners should be aware of these MRONJ lesions when managing patients who
are receiving such adjuvant chemotherapy.

Medication-related osteonecrosis of the jaw (MRONJ)

General description—The first formal report on ONJ by bisphosphonates was published
in 200329, but the etiology is still unknown. Multiple hypotheses have been suggested
including suppression of bone remodeling, inflammation, inhibition of angiogenesis, and
soft tissue toxicity3C. The terminology of bisphosphonate-related osteonecrosis of the jaw, or
simply BRONJ, was recently updated to medication-related osteonecrosis of the jaw,
MRONJ, in order to be more inclusive for medications other than bisphosphonates such as
denosumab or bevacizumab3l. MRONJ is clinically defined as patients with history of
receiving treatment with anti-resportive or anti-angiogenic agents, exposed bone for more
than 8 weeks, and no history of radiation therapy to the head and neck regions3. The detail
classification of MRONJ can be found in elsewhere3!. Individuals with cancers in advanced
stages that invade bone may take these medications, usually with doses given intravenously
or subcutaneously to prevent cancer spreading to bone. As such, the practitioners should
keep in mind that patients with osteoporosis also take these drugs as pills by mouth, and
that, although the incidence of MRONJ taking by this route is relatively less, these patients
may still develop MRONJ lesions when they have been on these medications for more than 4
years32, The practitioners should be also aware of risk factors for MRONJ such as high (e.g.,
iv or subcutaneous administration) and long duration (e.g., > 4 years) of doses, pre-existing
inflammatory dental diseases (e.g, periodontal disease or periapical lesions), dentoalveolar
surgery (e.g., tooth extraction), age, and corticosteroids32-38, all of which may exacerbate
ONJ lesions.
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Clinical manifestation—A typical clinical presentation is very similar to that of ORN.
Long-term exposure of bone is almost inevitably accompanied by plague accumulation
(Figure 9b). The practitioners should note for patients’ pain with unidentifiable origin as this
may indicate MRONJ at the staging “0.” Abnormal findings (e.g., sclerosis) from
radiography and computed tomography (CT) should also be noted, but interpreted with
caution, as it may be a suggestive of MRONJ3: 40, The bone exposure are likely to be seen
at the previously extracted areas but can also occur spontaneously in thin oral mucosal areas
such as tori. Spontaneous bone exposure may be associated with chronic inflammation (e.qg.,
periodontal or periapical diseases) and previously traumatized areas. Radiographically, non-
viable bone can be predicted based on radiolucent periphery around the affected area (Figure
9a). A periodontal probe instrument can be used to detect bony surface through mucosal
fistulas, which is an indicative of MRONJ at the stage 1, 2, or 3.

Management—Similar to ORN, invasive dental procedures should be refrained, but
conservative approaches are recommended. It is important to know whether cancer patients
are taking aforementioned medications as dental treatment options are significantly limited
due to increased risk of having MRONJ after invasive dental treatment. Once identified,
patients with MRONJ should be managed according to the MRONJ staging. As a general
practitioner, the primary goals of managing these patients are: 1) to maintain good oral
hygiene in a non-surgical manner in patient with staging 2 or less; and 2) to monitor
progression the lesions such that, when the lesions meet the stage 3 criteria, the patients can
be referred to oral surgeon for possible surgical interventions. For patients who are taking
these mediations without signs/symptoms of MRONJ, routine oral hygiene including scaling
and root planning should be continued. For the Stage 0 patients with chief complaint of pain
with unidentifiable origins, the use of medication to control pain is helpful. In patients with
stage 1 or 2 with exposed bone, the use of oral antimicrobial rinses (e.g., 0.12%
chlorhexidine) is recommended. Although infection as a primary etiological factor in
causing MRONUJ is still controversial, the use of antibiotics is also recommended in order to
reduce bacterial colonization particularly at the area with exposed bone. It is not uncommon
to observe a tooth with class 3 mobility. In such case, extraction should be avoided; instead,
the occlusal plane can be reduced as needed to eliminate occlusal contacts and contact-
associated pain until the tooth falls out spontaneously. In certain instance, patients may
present with bony sequelae that naturally sequester out (Figure 9c), and such sign is usually
accompanied by reepithelialization and healing site. Such sites should be continuously
monitored.

CONCLUSION

Once established, the relationship between dentists and patients can last for many years. As
increased life expectancy and advancement of medical technology continues to grow, these
relations may potentially life-long. During that time, dentists are likely to encounter patients
undergoing or have a history of cancer therapy. Many side effects including oral mucositis,
xerostomia, ORN, trismus, and secondary infection from cancer therapy are inevitable but
can also be managed (Table 1). This holds true for MRONJ lesions in patients with cancers
other than oral/oropharyngeal cancers undergoing adjuvant therapy with bisphosphonates
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d denosumab. Therefore, it is of paramount importance to know what cancer therapy
tails in the oral health and to manage these patients accordingly in order to provide full

spectrum of dental services at the local offices. Because it is a team effort in managing

ca

ncer patients, it is also equally important for general practitioners to communicate with

medical practitioners and the patients and determine optimal managing plans for these
patients in an individual-basis.
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Figure 1.
Mucositis covered by pseudomembranous layer with areas of erythema and ulceration
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Figure 2.
Rampant caries secondary to xerostomia (A) Xerostomia causing gross decay (arrows) (B)

Gross decay leading to fracture at the gumline (arrow)
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Figure 3.
Stannous fluoride gel application with custom tray. (A) Custom trays for maxillary and

mandibular dentitions. (B) Custom trays filling onto the maxillary and mandibular dentition.
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Figure 4.
Osteoradionecrosis lesion with exposed bone in the lower right mandibular arch. Note

plague accumulation associated with the exposed bone.
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Figure 5.
Radiographic findings of irregular radio-opacity (A) Sclerotic changes around #31 area

(arrows) after radiation therapy. (B) After two years, sequestrum was pushed out
spontaneously.
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Figure 6.
Endodontically treated #18 and 19 that are domed with amalgam restoration.
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Figure 7.
Trismus. Note the limited mouth opening.
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Figure 8.
Candida albicans.
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Figure 9.
MRONJ lesions induced by the long-term bisphosphonate use. (A) Note radiolucency

around the affected area (arrows), which is an indicative of non-viable bone. (B) A typical
MRONJ lesions with plaque formation induced by the long-term use of bisphosphonates on
the lower left mandibular arch. (C) Bony sequelae that fell out spontaneously from the upper
right maxillary arch (arrow head in the Fig. 9A) that the patient brought to the clinic.

J Calif Dent Assoc. Author manuscript; available in PMC 2018 June 22.



Page 21

Kim and Sung

(uoisuadsns
JeJo ‘sweald ‘Japmod
‘sabuazoy) unelsAN

suolss|
siseIpIpued
a1eoIpRId 0]

10 gnJ ued yeyy sayored sMYM -

uonesuss Buiuing -

[\ 4

owsyo/olpey

siseIpIpued 210

Ajsea Buiuado

(emqesayl) ynow papui|
as1249xa Buiuado yinoy - Anuspio] - Buiuado yinow pauwi - yinow uado Jouue) - $3]9snwW uoneanse|N | owsyd/oipey/feaifing SnwIsH
|018ydoaoy
JauljAAxolusd -
Jagweyd ogH - suened
¢ abeis ay)
eUa) m>_mwwcﬂummuﬂa - 404 UORUSISIUL
[E3usp 3Nl I prony [eaibins
(auIpIXeuIolyD %21 0) loj 1s1e10ads 1ows
asull [e1qoIoIWNUY 0} I3ja10L - yinow juesesdun -
sonoIguuY - ainsodxs salIs Auoq
c auoq Jayuny uole|nwnaoe pasodxa ay} 1e ured
soIsableuy - wanaid ol - anbe|d ‘auoq pasodx3 - lo/pue Buijeay uoN - a|qIpueN olpey | SISOI23U0IPRI0AISO
(suonoayui
‘salied juedwel
“B8) SlUaNd
1eaibojoyied
(aurjpwingd ‘aurdiesolid) Arepuoodas
suenwins Aleales - wanaid o) -
(u19A16 “1a1eMm ‘uronwi saInnsans
‘aso|n|jaojAyawAxoqied) 10 MoJy AJenljes BAIJES
S9INMISANS BAI[ES - asealoul 0] - UOIRDIHIO[BI8P ‘SaLied Juedwey - Kadous so a1yl - 1\ owaypj/oipey BIWOIS0IAX
pooy BurepLl oAy -
(uroresdes ‘auiuooAp
‘a3ureaozuaq ‘aureaopl|)
sonayisaue [eardol -
anIeIRdIN -
Adesayy ’ In
J139ued Jaye Buniwi|-yes - uted areIns|e 0L - snoyewayilig - ured - 1\ owaypy/oipey S1IS0oNW [eI0
(Aned
ledo
syurejdwod ay3 ur) Adeaay
uolelsajiuew 19142 SIS 189Ued S108)49 apIs
Juswabeuey Juswabeurw Jo sjeo [eaunD s,Juaned uowwo) Jo sadAL 10 sadA L
sjuaired Jadued ul Juswabeurw pue $193449 3pIS J1j19ads-[elo Jo Arewwns
T alqeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Calif Dent Assoc. Author manuscript; available in PMC 2018 June 22.



Page 22

Kim and Sung

syuaned
sounpaooud 1oy bt
[e1Uap SAISBAUL PIOAY - " eoibins
auaIBAY [elo poog - 10} 1s1jeroads TENS
’ o} J8yal ol - yinow juesesjdun -
(suIpIXayI01yd %21 0)
asul [elqoILNUY - ainsodxa sans Auoq
auoq Jayuny uole|NWNade pasodxa ay} 1e ured (480uURd
so1sabjeuy - anaid o) - anbe|d ‘auoq pasodx3 - Jo/pue Buljeay uoN - a|qIpuBwW/e|JIXeIN PadUBApE J0}) OWaYD NOYIN
Adesayy
J1aoued Jaye Buniwi|-es - 3UON - auoN - 9)se} JouUR) - 1\ owayp/oipey aJse] palaly
(Aunea
le1o
sjurejdwod ay1 ur) Adeaay
uolelsajiuew JE][VA] S9MIS 189Ued S109)49 apIS
1uswabeuey Juswabeuew Jo sjeo [eawiD s,Juaned uowwo) Jo sadAL 10 sadA L

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Calif Dent Assoc. Author manuscript; available in PMC 2018 June 22.



	Abstract
	INTRODUCTION
	CANCER THERAPY OPTIONS
	Surgical therapy
	Radiation therapy
	Chemotherapy

	ORAL COMPLICATIONS ASSOCIATD WITH CANCER THERAPY
	Oral Mucositis
	General description
	Clinical manifestation
	Management

	Xerostomia
	General description
	Clinical manifestation
	Management

	Osteoradionecrosis (ORN)
	General description
	Clinical manifestation
	Management

	Trismus
	General description
	Clinical manifestation
	Management

	Oral candidiasis
	General description
	Clinical manifestation
	Management

	Altered taste buds

	ORAL COMPLICATIONS ASSOCIATD WITH ADJUVANT CHEMOTHERAPY
	Medication-related osteonecrosis of the jaw (MRONJ)
	General description
	Clinical manifestation
	Management


	CONCLUSION
	References
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Table 1

