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Head and neck cancer therapy-related 
oral manifestation management in the 
COVID-19 pandemic: a critical review

Abstract: With the onset of the new coronavirus disease (COVID-19) 
pandemic, the dental treatment of patients at risk of infection has 
become quite challenging. In view of this, patients with head and 
neck cancer may present with oral complications due to anticancer 
therapy, making dental assistance necessary. Thus, the objective of 
the study was to review the literature and critically discuss important 
concerns about the treatment of patients with head and neck cancer 
during the COVID-19 pandemic. Because dental professionals are 
in close contact with the main viral transmission routes, this study 
presents recommendations for management and protection during 
clinical dental care. The main characteristics and transmission routes 
of COVID-19 are also discussed. Dental professionals should control 
pain and the side effects of antineoplastic treatment and use preventive 
measures for infection control. During this pandemic, patients with 
head and neck cancer should not undergo elective procedures, even 
if they do not have symptoms or a history of COVID-19; therefore, 
in asymptomatic or painless cases, only preventive actions are 
recommended. In symptomatic or painful cases, precautions for safe 
interventional treatments must be implemented by following the 
hygiene measures recommended by health agencies and using personal 
protective equipment. During health crises, new protocols emerge for 
cancer treatment, and professionals must act with greater attention 
toward biosafety and updated knowledge. It is important to offer 
adequate individualized treatment based on the recommendations of 
preventative and interventional treatments so that patients can face this 
difficult period with optimized quality of life.

Keywords: Covid-19; Coronavirus Infections; Dental Care; Head and 
Neck Neoplasms; Practice Management, Dental.

Introduction

Coronavirus disease (COVID-19) is caused by a beta coronavirus, 
formally known as severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2). The virus emerged in the city of Wuhan, Hubei province, 
China, in December 2019 and then spread rapidly across the country 
and globally.1 On March 12, 2020, the World Health Organization 
(WHO) declared it as a global pandemic.2 Overall, 13,378,853 cases and 
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580,045 deaths due to COVID-19 were confirmed as of 
July 16, 2020.2 In Brazil, which has the highest number 
of infected people in Latin America, 2,012,151 cases 
and 76,688 deaths have already been confirmed.3

The COVID-19 pandemic poses an unexpected public 
health challenge. Measures are being implemented 
worldwide by governments, non-governmental 
organizations, and individuals with an aim toward 
delaying the spread of the virus and, consequently, 
avoiding overburdening health systems.4 The disease 
spreads primarily through human-to-human 
transmission of SARS-CoV-2 (through close contact 
or respiratory droplets produced when an infected 
person coughs or sneezes) and secondarily through 
contact with surfaces or objects contaminated by 
the virus.5

Hypertension and respiratory, cardiovascular, 
and metabolic diseases such as diabetes mellitus 
are important risk factors for COVID-19, particularly 
contributing to disease severity.6 In addition to 
individuals with these comorbidities, current studies 
point to the elderly, obese, and those with chronic 
diseases as potential risk groups with repercussions 
on hemodynamics and immunology.6 Patients in 
immunocompromised states, such as those with 
transplanted organs or active cancer, and using 
immunosuppressive agents are more susceptible and 
likely to progress to the most severe stage.7,8

Health care for patients with cancer is extremely 
challenging during this pandemic.7 A recent study 
from China found that cancer patients with COVID-19, 
when compared to patients without cancer, have a 
higher risk of severe events, quantified by the need 
for admission to the intensive care unit requiring 
invasive ventilation or death.9 Cancers those located 
in the head and neck region account for 5% of all 
types of cancers. The recent global cancer statistics 
reported an estimated 887,649 new cancer cases 
and 453,307 cancer-related deaths worldwide.10 
Approximately 90% of the cases are squamous 
cell carcinomas originating from the epithelium, 
with tobacco and alcohol being the most significant 
risk factors. Regarding the location, this type of 
cancer can be found on the lips, oral cavity, nasal 
cavity, pharynx, larynx, sinuses, and the salivary 
glands.11 Head and neck cancer can be treated 

with a combination of modalities such as surgery, 
radiotherapy, chemotherapy, or immunotherapy.8 

These therapies, however, cause side effects during 
and after treatment, resulting in oral manifestations 
such as mucositis, candidiasis, xerostomia, dysphagia, 
dysgeusia, trismus, radiation-related caries, and 
osteoradionecrosis, which require intervention or 
close monitoring by a dental professional.12 Thus, 
dentists are among the professionals with the greatest 
risk of contracting COVID-19 because they have 
close contact with patients, aerosols, saliva, and 
blood and use sharp contaminated instruments in 
clinical practice.1,13

Thus, the objective of the study was to review the 
literature and critically discuss important aspects 
in the treatment of patients with head and neck 
cancer during the COVID-19 pandemic. We also 
make recommendations for the management and 
protection of professionals during clinical dental 
care of such patients.

Discussion 

SARS-CoV-2: general aspects and 
oral specifics 

According to results from genetic and epidemiologic 
studies, the COVID-19 outbreak appears to have 
started with a single animal-to-human transmission, 
followed by a sustained human-to-human spread.14 
This virus has a high rate of transmissibility, and based 
on data from the World Health Organization, each 
infected person could transmit the disease to 1.4 to 
2.5 people.15 In addition, scientific evidence shows 
that the median incubation period is approximately 
5 days and that symptoms will develop after 14 days 
of active monitoring or quarantine.16

Due to close face-to-face contact with patients and 
the frequent use of devices, dental professionals are 
repeatedly exposed to respiratory tract secretions, 
blood, saliva, and other contaminated body fluids, 
which increases the risk for viral transmission and 
COVID-19.17 Transmission during dental services 
occurs through four main routes: direct exposure 
to respiratory secretions containing droplets, 
blood, or saliva; indirect contact with contaminated 
surfaces and/or instruments; inhalation of airborne 
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viruses; and mucosal contact with infected droplets 
and aerosols.17

It is important to mention that COVID-19 greatly 
impacted the behavior of dental patients.18 At the 
onset of the pandemic, there was a reduction in the 
demand for dental care. Consequently, the incidence 
of dental and oral infections raised from 51% to 71.9% 
during the COVID-19 pandemic. This change was 
associated with service restrictions and the overall 
preference for staying at home.19 This scenario was 
also reflected in patients who were undergoing 
antineoplastic treatment.20 Considering the need for 
dental monitoring to minimize the side effects of head 
and neck cancer, it is necessary to understand oral 
changes and establish dental guides to maintain oral 
health and quality of life for these patients during 
and after the pandemic.

Oral manifestation in patients with head 
and neck cancer

It is a consensus that patients undergoing 
treatment for head and neck cancer can undergo 
acute and chronic changes in soft and hard tissues 
and sensory disturbances.21 The treatment of head 
and neck cancer usually involves radiotherapy, 
chemotherapy, immunotherapy, and/or surgery 
and can affect healthy oral tissues, influencing the 
manifestation and progression of oral diseases and 
significantly affecting patients’ quality of life.22 
Oral side effects of head and neck cancer treatment 
include oral mucositis, dysphagia, dysgeusia, and 
candidiasis, while the late effects include the loss of 
salivary gland function, trismus, radiation-related 
caries, and osteoradionecrosis.12

One of the most significant acute reactions in 
head and neck cancer patients is oral mucositis.23 
Radiation and/or chemotherapy causes cellular 
damage, which results in epithelial cell death. It is 
also believed that the generation of reactive oxygen 
species (free radicals) by radiation or chemotherapy 
plays a role at the beginning of the mucosal injury.24 
In its initial stage, erythema occurs due to epithelial 
thinning, which progresses to mucosal edema and 
inflammation. Over time, the mucosa becomes 
ulcerated and bleeds easily. The symptoms of this 
condition include severe pain and dysphagia.25 The 

scale recommended by the WHO is mostly used 
to record the extent and severity of oral mucositis, 
which classifies mucositis in four degrees: Grade 
0 (none) – No signs and symptoms; Grade I (mild) 
– Oral soreness, erythema; Grade II (moderate) – 
Oral erythema, ulcers, solid diet tolerated; Grade 
III (severe) – Oral ulcers, liquid diet only; Grade IV 
(life-threatening) – Oral alimentation impossible.26 
While the patient can still eat orally, the sensitive and 
inflamed oral mucosa makes it difficult to maintain 
oral hygiene and leads the patient to adopt a pasty 
diet rich in carbohydrates. These factors together 
increase the occurrence of periodontal disease and 
dental caries.27

Patients with dysphagia have difficulty with 
swallowing. Patients with head and neck cancer 
who have dysphagia, abnormal swallowing to severe 
oropharyngeal dysphagia (with the impossibility of 
oral feeding), can experience this problem for up to 
12 months after oncological treatment.28 Symptoms 
such as excessive chewing and drooling and complaint 
of food sticking in the throat are indicative of 
dysphagia. In addition, symptoms that require greater 
attention are those that indicate potential aspiration, 
such as coughing or clearing the throat before, during, 
or after eating.29 During tumor removal, muscle, bone, 
and cartilage structures should be in a compromised 
state, as well as neck dissection or skull base surgery, 
favoring the appearance of dysphagia. The association 
of radiotherapy and chemotherapy may also affect 
the structures related to swallowing, mainly due to 
high doses of radiation, bilateral neck irradiation, or 
chemical damage to neuronal axons. The evaluation 
of swallowing disorders in these patients is difficult 
and requires the collaboration of a multidisciplinary 
team involving dentists, speech therapists, radiation 
oncologists, doctors, radiologists, and nutritionists.30

In turn, dysgeusia is the change or loss of taste. 
It can be a direct consequence of radiotherapy or 
chemotherapy and can also be associated with 
mucositis.31 This may occur because the taste buds 
exposed to radiation undergo atrophy, leading to 
difficulty in perceiving the taste and temperature 
of food. The increase in the viscosity of saliva also 
forms a mechanical barrier, making physical contact 
with food difficult. Chemotherapy, however, promotes 

3Braz. Oral Res. 2020;34:e120



Head and neck cancer therapy-related oral manifestation management in the COVID-19 pandemic: a critical review

direct cytotoxicity of the papillae. Antineoplastic 
drugs such as cisplatin may cause taste dysfunction 
because they can enter the oral cavity by diffusion 
through the capillaries. Many patients undergoing 
radiotherapy together with chemotherapy report 
metallic or very salty taste in the absence or presence 
of food.32 The restoration of taste is quite variable 
among patients. Perception might either gradually 
return to normal or be permanent in cases of 
severe xerostomia.22

Radiation-induced hyposalivation results in 
decreased salivary flow and is often accompanied 
by xerostomia, the subjective perception of oral 
dryness. This affects the overall homeostasis of the 
oral cavity due to the decrease in salivary pH, increase 
in salivary viscosity, and changes in salivary chemical 
composition.33 Chemotherapy-induced xerostomia can 
start from the second day of treatment, where the drugs 
begin to affect cells of the salivary glands, thereby 
causing atrophy of the acini, necrosis, degeneration, 
and fibrosis. In addition to decreasing salivary flow, 
chemotherapy also decreases the amount of salivary 
amylase and IgA immunoglobulins.34 However, use 
of other medications such as hypertensive drugs, 
antidepressants, tranquilizers, antihistamines, and 
diuretics might also lead to this condition.35 These 
changes trigger several other complications including 
dry lips, dysphagia, decreased resistance to oral 
infections such as candidiasis and halitosis.12 The 
buffering and tooth remineralization capacity is 
reduced, leading to the loss of the demineralization/
remineralization balance and facilitating a greater 
propensity for dental caries.36 In addition, xerostomia 
causes discomfort, pain, and irritation related to 
oral dryness, altering the psychological dimension 
of patient.33

One of the late side effects is radiation-related 
caries, a multifactorial condition with a high potential 
for tooth destruction. It results from radiogenic 
damage to the dental structure, hyposalivation, 
alteration of the salivary composition, and decreased 
pH and buffering capacity in addition to the 
high-carbohydrate diet that is adopted due to oral 
mucositis, dysphagia, and dysgeusia.37 Its clinical 
pattern differs from conventional caries in that 
conventional caries occurs mainly in pits, fissures, 

and the proximal region of teeth, while radiation-
related caries develops in incisal/cuspal teeth 
and the entire cervical region, leading to enamel 
delamination, destruction of the underlying dentin, 
and amputation of the dental crown.38

Trismus in head and neck cancer patients may 
be caused by fibrosis in the masticatory muscles 
after surgery or radiotherapy, and contracture in 
the mastication structures, including the masseter 
and pterygoid muscles.12,39 The prevalence of trismus 
primarily depends on the location and size of the 
tumor, being higher in patients with tumors close 
to the masticatory system, such as parotid and 
nasopharyngeal lesions or those located in the lateral 
oropharyngeal cavities or the posterior oral cavity.40 
The restricted opening of the mouth negatively affects 
the patient because improper mastication requires 
changes in food consistency and poses difficulties 
in maintaining oral hygiene, increasing the risk for 
oral infections and dental problems.41

Osteoradionecrosis is the most serious chronic 
complication of radiotherapy for the treatment of head 
and neck cancer.12 It usually develops in the presence of 
odontogenic infection or traumatic bone intervention 
after radiotherapy.40 Meanwhile, medication-related 
osteonecrosis corresponds to bone necrosis resulting 
from the use of antiresorptive and antiangiogenic 
agents. The drugs most often associated with this 
condition are bisphosphonates, which are used in 
the treatment of several diseases, including the 
control of metastases and bone tumors.42 The clinical 
signs and symptoms of both pathologies are quite 
similar and include bone necrosis, pain, dysgeusia, 
oroantral fistula, fetid odor, trismus, difficulty in 
chewing, swallowing and phonation, extraoral fistula, 
pathological fracture, and sepsis.12,42 Bone exposure 
to the oral environment has a poor prognosis and is 
difficult  to treat, compromising the patient’s general 
health and quality of life.43

Management of patients with 
head and neck cancer during the 
COVID-19 pandemic 

Patients with head and neck cancer require 
special attention during the COVID-19 pandemic. 
As mentioned earlier, current research shows that 
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patients older than 60 years and/or presenting 
with systemic conditions or diseases, such as a 
history of head and neck irradiation, cardiovascular 
disease, organ transplantation, immunosuppression, 
diabetes mellitus, hematological diseases, and 
autoimmune diseases have a worse prognosis with 
COVID-19.44 A multidisciplinary treatment strategy 
should be designed considering antineoplastic 
therapy and epidemic prevention.45 Radiotherapy 
and chemotherapy should be continued46 but with 
schemes that reduce the number of hospital visits.45 
Thus, radiation-related side effects will continue 
to affect the oral health-related quality of life of 
cancer survivors.12 

Oral health care professionals are now considered 
to be at the highest risk of infection; therefore, 
face-to-face appointments should be reduced.6,47 

Teledentistry (text messages, phone calls, or video 
calls) has provided a way of communication between 
the professional and the patient, which has helped 
decrease the risk of COVID-19.6 This approach helps 
the dentist to evaluate the patient’s needs, offer 
advice, monitor the ones undergoing treatment, 
and carry out follow-ups.48 It also became a way 
to reduce anxiety and help patients to adapt to the 
new reality.49 

During the pandemic, dental treatments are being 
divided into elective (non-urgent) and emergent cases.50 
The American Dental Association (ADA) recommends 
that elective dental procedures be avoided.50 Thus, 
management is limited to the treatment of acute dental 
problems and the relief of symptoms of oral mucositis, 
xerostomia, trismus, and opportunistic infections.51 
Due to this unprecedented circumstance, the role of 
dentists for patients with head and neck cancer can 
be divided into two fronts: prevention for patients 
without pain and intervention for patients with pain.

Preventative treatment: patients without pain
Even when no oral symptoms are reported, it is 

imperative to follow-up patients through teledentistry 
to prevent or minimize some oral side effects of 
chemoradiotherapy, regardless of the treatment 
stage (before, during, or after). Dental professionals 
should strongly recommend and encourage patients to 
maintain good oral hygiene. Removal of dental plaque 

and reduction in the population of bacteria in the 
oral cavity require a combination of actions. Patients 
should be advised to brush three times a day with 
a soft or ultra-soft toothbrush.52 The use of fluoride 
toothpaste is essential for the remineralization of 
enamel and dentin.53 Toothpastes with mint flavoring 
and containing sodium dodecyl sulfate (surfactant) 
can irritate the mucosa and should be avoided.52 If 
there is an increased risk of dental caries, toothpastes 
with high concentrations of fluoride are available 
and can be prescribed.43, 52 Flossing or interdental 
cleaning aids are recommended to remove dental 
plaque or solid debris between teeth, crowns/bridges, 
or dental implants. Remineralizing solutions such 
as sodium fluoride alcohol-free solution20, 43 or 1% 
sodium fluoride gel37 should be used daily in patients 
with hyposalivation to prevent and remineralize 
carious lesions.43 

For plaque accumulation and reduction in 
Streptococcus mutans counts, rinsing with non-alcoholic 
and non-flavored chlorhexidine digluconate 0.12–0.2% 
solution once or twice daily is also recommended,52,54 
maintaining sustained periodontal health. Care must 
be taken to ensure that the chlorhexidine solution does 
not interfere with the fluoride solution. If there is an 
interaction, rising of the mouth at different times of 
the day should be recommended.

Salivary hypofunction and xerostomia are 
frequent oral adverse effects. Salivary substitutes 
and/or stimulants (candies, gums, and sialagogic 
agents such as pilocarpine) may be recommended 
for relief when the residual function of the salivary 
gland is documented.55 It is advisable to use lip care 
products, humidifiers, and nasal breathing20 and 
avoid harmful habits that cause mucosal irritation, 
such as smoking and alcohol consumption.45 The 
patients should be advised about decreasing 
consumption of acidic and spicy food because these 
foods aggravate the symptoms of xerostomia and 
pain from mucositis.12

Cu r r e nt ly,  pr eve nt ion  o f  t r i smu s  a nd 
osteoradionecrosis is needed. Immediately after 
commencing radiotherapy, pat ients should 
perform home exercises to maintain muscular 
mobilization. Specific exercises, using tongue 
spatulas or the TheraBite device, can help maintain 
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a maximal oral opening and jaw mobility.56 To 
prevent osteoradionecrosis, oral hygiene, absence 
of trauma due to removable prostheses, and dental 
care are key.45 Removable dental prostheses must 
be mechanically cleaned with or without chemical 
methods. At night, when not in use, the dentures 
should be placed in water.52 This will prevent 
candidal and mucositis lesions. 

Patients should be well informed about the 
importance of maintaining a normal and balanced 
diet to ensure adequate nutrition.43 Pre-treatment 
evaluation of swallowing function and nutritional 
status is of paramount importance. Moreover, 
post-treatment swallowing function can benefit from 
pre-treatment swallowing exercises.30 Changing the 
consistency of food may be inevitable due to pain and 
discomfort. Dietary management can be performed 
by a nutritionist to prevent or mitigate weight loss 
and reduce in overall quality of life.57 

Interventional treatment: patients with pain
The second front of action is intervention when 

patients present with oral symptoms. Precautions 
must be taken, and every patient should be considered 
a potential asymptomatic carrier of COVID-19.58 
Pre-appointment screening including medical history, 
must be performed before the patient visits the dental 
office. The entire building must be properly prepared 
according to ADA recommendations.50 In the waiting 
room, patients should wear masks, maintain a distance 
of 1 meter, and have their temperature checked.19 
Adequate ventilation should be provided, and long stay 
in this room should be avoided. Dentists must adhere 
to the infection control protocol. Hand hygiene using 
water and soap and then using 70% hydroalcoholic 
solution should be followed. Additionally the standard 
procedure for using personal protective equipment 
should be followed, including their donning and 
doffing. Disinfection of the clinical environment before 
and after dental care using disinfecting products such 
as 62–71% ethanol, 0.5% hydrogen peroxide, and 0.1% 
(1 g/L) sodium hypochlorite should be carried out. 
Disposable physical barriers on equipment should 
be used. Four-handed dentistry technique should 
be used, and the appropriate technique for garbage 
disposal must be followed.13,14,46,50

After identifying the urgent need for dental 
treatment, it is important to verify the risks and 
benefits associated with each treatment. Management 
with minimally invasive procedures is essential. 
Before every treatment, the patient should use a mouth 
rinse containing 1% or 1.5% hydrogen peroxide or 
0.2% povidone.19 Dentists should use a high-volume 
saliva ejector and a rubber dam and decrease the use 
of ultrasonic instruments, high-speed handpieces, 
and 3-way syringes to minimize the generation of 
aerosols.13,14,59 Extra-oral images such as panoramic 
images should be preferred over intraoral radiographs 
to avoid the gag or cough reflexes.60 

Irradiated head and neck cancer patients are 
at risk of developing candida and herpes. During 
the COVID-19 pandemic, reports of any symptoms 
should result in a quick appointment in the dental 
office for proper diagnosis and prescription of 
medications and instructions. Infections must 
be treated with antifungal and antiviral drugs.61 
Dentures should be appropriately cleaned and 
decontaminated with the same antimicrobial agent 
to avoid recontamination of the oral cavity by the 
microbial flora of dentures.52

Another oral side effect of cancer treatment 
that can bother patients is oral mucositis. Some 
guidelines suggested the implementation of multiagent 
combination oral care protocols, benzydamine 
mouthwash, combined topical application and 
systemic administration of honey, low-level laser 
therapy, and photobiomodulation for the prevention 
of oral mucositis.62-66 Oral cryotherapy has been 
indicated for the prevention of this adverse effect 
for patients undergoing chemotherapy and receiving 
bolus 5-fluorouracil.67 As treatment for oral mucositis-
associated pain, topical morphine 0.2% is indicated 
for head and neck cancer patients undergoing 
radiotherapy and chemotherapy.68

A multidisciplinary management approach for 
dysphagia presented by some patients is essential. 
Pain management, as well as immediate treatment 
of the condition, will prevent critical weight loss. In 
patients with a high risk of weight loss, a short period 
of parenteral nutrition may be indicated.30

Radiation-related caries has a highly destructive 
potential and rapid evolution and can progress 
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to amputation of the dental crown.69 In addition, 
injuries to the pulp can also occur. Thus, the 
strategies currently adopted to reduce the spread 
of microorganisms are the use of rubber dams, 
avoidance of rotatory instruments during cavity 
preparation, chemo-mechanical caries removal, and 
atraumatic restorative techniques.1,54,59

For acute periodontal disease, manual scaling is 
recommended, ultrasonic scalers should be avoided. 
If tooth extraction is necessary, atraumatic extractions 
should be performed, avoiding bone drilling and using 
resorbable sutures to minimize visits to the dental 
office.20 Other measurements to reduce oral trauma 
should be performed to avoid osteoradionecrosis.43 
Once installed, hyperbaric oxygen has shown great 
improvement in its management since the 1960s;43 
however, during the pandemic, the indication for 
hyperbaric oxygen must be critically evaluated.

The suggestions for the management of patients 
with head and neck cancer undergoing antineoplastic 
treatment in this paper are general guidelines; 
therefore, the final decision will always depend on 
the professional’s judgment, taking into account the 
patient’s individual health situation.

Conclusion 

This critical review aimed to discuss the impact 
of COVID-19 on the oral health of patients with head 
and neck cancer undergoing antineoplastic treatment 
and to present suggestions to minimize the signs and 
symptoms of the side effects. During health crises, 
new protocols are emerging for cancer treatment, 
and professionals must act with greater attention to 
biosafety and updated knowledge. It is important to 
offer adequate individualized treatment based on the 
recommendations of preventative and interventional 
treatments. We hope to help dental professionals and 
patients with head and neck cancer more easily face 
this difficult period.

Acknowledgements
National Council for Scientific and Technological 

Development (Conselho Nacional de Desenvolvimento 
Científico and Tecnológico – CNPq), the Coordination 
for the Improvement of Higher Education Personnel 
(Coordenação de Aperfeiçoamento de Nível Superior 
– Capes – Financial Code 001) and the Minas Gerais 
Research Funding Foundation (Fapemig).

1. Ge ZY, Yang LM, Xia JJ, Fu XH, Zhang YZ. Possible aerosol transmission of COVID-19 and special precautions in dentistry. J Zhejiang 
Univ Sci B. 2020 May;21(5):361-8. https://doi.org/10.1631/jzus.B2010010

2. World Health Organization – WHO. Coronavirus disease (COVID-19) weekly epidemiological update and weekly operational update.. 
Geneva: World Health Organization; 2020 [cited 2020 June 1]. Available from: https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/situation-reports

3. Ministério da Saúde (BR) [homepage]. Brasília, DF: Ministério da Saúde; 2020 [cited June 1]. Available from: https://covid.saude.gov.br
4. Frühauf A, Schnitzer M, Schobersberger W, Weiss G, Kopp M. Jogging, nordic walking and going for a walk: inter-disciplinary 

recommendations to keep people physically active in times of the covid-19 lockdown in Tyrol, Austria. Curr Issues Sport Sci. 2020;5: 
https://doi.org/10.15203/CISS_2020.100

5. Pereira LJ, Pereira CV, Murata RM, Pardi V, Pereira-Dourado SM. Biological and social aspects of Coronavirus Disease 2019 (COVID-19) 
related to oral health. Braz Oral Res. 2020 May;34:e041. https://doi.org/10.1590/1807-3107bor-2020.vol34.0041

6. Muniyappa R, Gubbi S. COVID-19 pandemic, coronaviruses, and diabetes mellitus. Am J Physiol Endocrinol Metab. 
2020 May;318(5):E736-41. https://doi.org/10.1152/ajpendo.00124.2020

7. Gosain R, Abdou Y, Singh A, Rana N, Puzanov I, Ernstoff MS. COVID-19 and cancer: a comprehensive review. Curr Oncol Rep. 
2020 May;22(5):53. https://doi.org/10.1007/s11912-020-00934-7

8. Yeoh CB, Lee KJ, Rieth EF, Mapes R, Tchoudovskaia AV, Fischer GW, et al. COVID-19 in the cancer patient. Anesth Analg. 
2020 Jul;131(1):16-23. https://doi.org/10.1213/ANE.0000000000004884

9. Liang W, Guan W, Chen R, Wang W, Li J, Xu K, et al. Cancer patients in SARS-CoV-2 infection: a nationwide analysis in China. Lancet 
Oncol. 2020 Mar;21(3):335-7. https://doi.org/10.1016/S1470-2045(20)30096-6

10. Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A. Global cancer statistics 2018: GLOBOCAN estimates of incidence and 

mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2018 Nov;68(6):394-424. https://doi.org/10.3322/caac.21492

References

7Braz. Oral Res. 2020;34:e120



Head and neck cancer therapy-related oral manifestation management in the COVID-19 pandemic: a critical review

11. Chi AC, Day TA, Neville BW. Oral cavity and oropharyngeal squamous cell carcinoma: an update. CA Cancer J Clin.  

2015 Sep-Oct;65(5):401-21. https://doi.org/10.3322/caac.21293

12. Bhandari S, Soni BW, Bahl A, Ghoshal S. Radiotherapy-induced oral morbidities in head and neck cancer patients. Spec Care Dentist. 

2020 May;40(3):238-50. https://doi.org/10.1111/scd.12469

13. Peng X, Xu X, Li Y, Cheng L, Zhou X, Ren B. Transmission routes of 2019-nCoV and controls in dental practice. Int J Oral Sci. 

2020 Mar;12(1):9. https://doi.org/10.1038/s41368-020-0075-9

14. Meng L, Hua F, Bian Z. Coronavirus disease 2019 (COVID-19): emerging and future challenges for dental and oral medicine. J Dent Res. 

2020 May;99(5):481-7. https://doi.org/10.1177/0022034520914246

15. Mahase E. China coronavirus: what do we know so far? BMJ. 2020 Jan;368:m308. https://doi.org/10.1136/bmj.m308

16. Lauer SA, Grantz KH, Bi Q, Jones FK, Zheng Q, Meredith HR, et al. The incubation period of Coronavirus disease 

2019 (COVID-19) from publicly reported confirmed cases: estimation and application. Ann Intern Med. 2020 May;172(9):577-82. 

https://doi.org/10.7326/M20-0504

17. Fallahi HR, Keyhan SO, Zandian D, Kim SG, Cheshmi B. Being a front-line dentist during the Covid-19 pandemic: a literature review. 

Maxillofac Plast Reconstr Surg. 2020 Apr;42(1):12. https://doi.org/10.1186/s40902-020-00256-5

18. Baghizadeh Fini M. What dentists need to know about COVID-19. Oral Oncol. 2020 Jun;105:104741. 

https://doi.org/10.1016/j.oraloncology.2020.104741

19. Guo H, Zhou Y, Liu X, Tan J. The impact of the COVID-19 epidemic on the utilization of emergency dental services. J Dent Sci. 

Forthcoming 2020. https://doi.org/10.1016/j.jds.2020.02.002

20. Kochhar AS, Bhasin R, Kochhar GK, Dadlani H. Provision of continuous dental care for oral oncology patients during & after 

COVID-19 pandemic. Oral Oncol. 2020 Jul;106:104785. https://doi.org/10.1016/j.oraloncology.2020.104785

21. Sroussi HY, Epstein JB, Bensadoun RJ, Saunders DP, Lalla RV, Migliorati CA, et al. Common oral complications of head and neck 

cancer radiation therapy: mucositis, infections, saliva change, fibrosis, sensory dysfunctions, dental caries, periodontal disease, and 

osteoradionecrosis. Cancer Med. 2017 Dec;6(12):2918-31. https://doi.org/10.1002/cam4.1221

22. Vissink A, Burlage FR, Spijkervet FK, Jansma J, Coppes RP. Prevention and treatment of the consequences of head and neck radiotherapy. 

Crit Rev Oral Biol Med. 2003;14(3):213-25. https://doi.org/10.1177/154411130301400306

23. Wong HM. Oral complications and management strategies for patients undergoing cancer therapy. ScientificWorldJournal. 

2014 Jan;2014:581795. https://doi.org/10.1155/2014/581795

24. Kawashita Y, Soutome S, Umeda M, Saito T. Oral management strategies for radiotherapy of head and neck cancer. Jpn Dent Sci Rev. 

2020 Dec;56(1):62-7. https://doi.org/10.1016/j.jdsr.2020.02.001

25. Scully C, Epstein J, Sonis S. Oral mucositis: a challenging complication of radiotherapy, chemotherapy, and radiochemotherapy. Part 2: 

diagnosis and management of mucositis. Head Neck. 2004 Jan;26(1):77-84. https://doi.org/10.1002/hed.10326

26. World Health Organization – WHO. WHO handbook for reporting results of cancer treatment. Geneva: World Health Organization; 

1979 [cited 2020 June 1]. Available from: https://apps.who.int/iris/handle/10665/37200

27. Denham JW, Peters LJ, Johansen J, Poulsen M, Lamb DS, Hindley A, et al. Do acute mucosal reactions lead to 

consequential late reactions in patients with head and neck cancer? Radiother Oncol. 1999 Aug;52(2):157-64. 

https://doi.org/10.1016/S0167-8140(99)00107-3

28. King SN, Dunlap NE, Tennant PA, Pitts T. Pathophysiology of radiation-induced dysphagia in head and neck cancer. Dysphagia. 

2016 Jun;31(3):339-51. https://doi.org/10.1007/s00455-016-9710-1

29. Murphy BA, Gilbert J. Dysphagia in head and neck cancer patients treated with radiation: assessment, sequelae, and rehabilitation. 

Semin Radiat Oncol. 2009 Jan;19(1):35-42. https://doi.org/10.1016/j.semradonc.2008.09.007

30. Denaro N, Merlano MC, Russi EG. Dysphagia in head and neck cancer patients: pretreatment evaluation, predictive 

factors, and assessment during radio-chemotherapy, recommendations. Clin Exp Otorhinolaryngol. 2013 Sep;6(3):117-26. 

https://doi.org/10.3342/ceo.2013.6.3.117

31. Hovan AJ, Williams PM, Stevenson-Moore P, Wahlin YB, Ohrn KE, Elting LS, et al. A systematic review of dysgeusia induced by cancer 

therapies. Support Care Cancer. 2010 Aug;18(8):1081-7. https://doi.org/10.1007/s00520-010-0902-1

32. Mosel DD, Bauer RL, Lynch DP, Hwang ST. Oral complications in the treatment of cancer patients. Oral Dis. 2011 Sep;17(6):550-9. 

https://doi.org/10.1111/j.1601-0825.2011.01788.x

33. Möller P, Perrier M, Ozsahin M, Monnier P. A prospective study of salivary gland function in patients undergoing radiotherapy 

for squamous cell carcinoma of the oropharynx. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004 Feb;97(2):173-89. 

https://doi.org/10.1016/S1079-2104(03)00473-6

34. Chaveli-López B. Oral toxicity produced by chemotherapy: a systematic review. J Clin Exp Dent. 2014 Feb;6(1):e81-90. 

https://doi.org/10.4317/jced.51337

35. Morais EF, Lira JA, Macedo RA, Santos KS, Elias CT, Morais ML. Oral manifestations resulting from chemotherapy in children with acute 

lymphoblastic leukemia. Braz J Otorhinolaryngol. 2014 Jan-Feb;80(1):78-85. https://doi.org/10.5935/1808-8694.20140015

8 Braz. Oral Res. 2020;34:e120



Miranda RR, Lopes CCA, Franco NMAS, Cabral LC, Simamoto Júnior PC, Novais VR

36. Gouvêa Vasconcellos AF, Palmier NR, Ribeiro AC, Normando AG, Morais-Faria K, Gomes-Silva W, et al. Impact of Clustering oral 

symptoms in the pathogenesis of radiation caries: a systematic review. Caries Res. 2020;54:113-26. https://doi.org/10.1159/000504878  

37. Dreizen S, Brown LR, Daly TE, Drane JB. Prevention of xerostomia-related dental caries in irradiated cancer patients. J Dent Res. 

1977 Feb;56(2):99-104. https://doi.org/10.1177/00220345770560022101

38. Kielbassa AM, Hinkelbein W, Hellwig E, Meyer-Lückel H. Radiation-related damage to dentition. Lancet Oncol. 2006 Apr;7(4):326-35. 

https://doi.org/10.1016/S1470-2045(06)70658-1

39. van der Geer SJ, van Rijn PV, Kamstra JI, Roodenburg JL, Dijkstra PU. Criterion for trismus in head and neck cancer patients: a 

verification study. Support Care Cancer. 2019 Mar;27(3):1129-37. https://doi.org/10.1007/s00520-018-4402-z

40. Strojan P, Hutcheson KA, Eisbruch A, Beitler JJ, Langendijk JA, Lee AW, et al. Treatment of late sequelae after radiotherapy for head and 

neck cancer. Cancer Treat Rev. 2017 Sep;59:79-92. https://doi.org/10.1016/j.ctrv.2017.07.003

41. Scott B, Butterworth C, Lowe D, Rogers SN. Factors associated with restricted mouth opening and its relationship to 

health-related quality of life in patients attending a Maxillofacial Oncology clinic. Oral Oncol. 2008 May;44(5):430-8. 

https://doi.org/10.1016/j.oraloncology.2007.06.015

42. Ruggiero SL, Dodson TB, Fantasia J, Goodday R, Aghaloo T, Mehrotra B, et al. American Association of Oral and Maxillofacial Surgeons 

position paper on medication-related osteonecrosis of the jaw—2014 update. J Oral Maxillofac Surg. 2014 Oct;72(10):1938-56. 

https://doi.org/10.1016/j.joms.2014.04.031

43. Jawad H, Hodson NA, Nixon PJ. A review of dental treatment of head and neck cancer patients, before, during and after radiotherapy: 

part 2. Br Dent J. 2015 Jan;218(2):69-74. https://doi.org/10.1038/sj.bdj.2015.29

44. Cheng H, Wang Y, Wang GQ. Organ-protective effect of angiotensin-converting enzyme 2 and its effect on the prognosis of COVID-19. 

J Med Virol. 2020 Jul;92(7):726-30. https://doi.org/10.1002/jmv.25785

45. De Felice F, Polimeni A, Tombolini V. The impact of Coronavirus (COVID-19) on head and neck cancer patients’ care. Radiother Oncol. 

2020 Jun;147:84-5. https://doi.org/10.1016/j.radonc.2020.03.020

46. Martins-Chaves RR, Gomes CC, Gomez RS. Immunocompromised patients and coronavirus disease 2019: a review and 

recommendations for dental health care. Braz Oral Res. 2020;34:e048. https://doi.org/10.1590/1807-3107bor-2020.vol34.0048

47. Chan A, Ashbury F, Fitch MI, Koczwara B, Chan RJ. Cancer survivorship care during COVID-19-perspectives and  

recommendations from the MASCC survivorship study group. Support Care Cancer. 2020 Aug;28(8):3485-8. 

https://doi.org/10.1007/s00520-020-05544-4

48. Desideri I, Pilleron S, Battisti NM, Gomes F, Glas N, Neuendorff NR, et al. Caring for older patients with cancer during the 

COVID-19 pandemic: a young International Society of Geriatric Oncology (SIOG) global perspective. J Geriatr Oncol. 2020 May 10. 

https://doi.org/10.1016/j.jgo.2020.05.001

49. Young AM, Ashbury FD, Schapira L, Scotté F, Ripamonti CI, Olver IN. Uncertainty upon uncertainty: supportive care for cancer and 

COVID-19. Support Care Cancer. 2020 Sep;28(9):4001-4. https://doi.org/10.1007/s00520-020-05604-9

50. American Dental Association – ADA [homepage]. Washington, DC: American Dental Association; 2020 [cited 2020 June 5]. Available 

from: https://www.ada.org/en

51. Joshi VK. Dental treatment planning and management for the mouth cancer patient. Oral Oncol. 2010 Jun;46(6):475-9. 

https://doi.org/10.1016/j.oraloncology.2010.03.010  

52. Elad S, Raber-Durlacher JE, Brennan MT, Saunders DP, Mank AP, Zadik Y, et al. Basic oral care for hematology-oncology patients 

and hematopoietic stem cell transplantation recipients: a position paper from the joint task force of the Multinational Association of 

Supportive Care in Cancer/International Society of Oral Oncology (MASCC/ISOO) and the European Society for Blood and Marrow 

Transplantation (EBMT). Support Care Cancer. 2015 Jan;23(1):223-36. https://doi.org/10.1007/s00520-014-2378-x

53. Newbrun E. Topical fluorides in caries prevention and management: a North American perspective. J Dent Educ. 

2001 Oct;65(10):1078-83. https://doi.org/10.1002/j.0022-0337.2001.65.10.tb03452.x

54. Hong CH, Hu S, Haverman T, Stokman M, Napeñas JJ, Braber JB, et al. A systematic review of dental disease management in cancer 

patients. Support Care Cancer. 2018 Jan;26(1):155-74. https://doi.org/10.1007/s00520-017-3829-y

55. Jensen SB, Pedersen AM, Vissink A, Andersen E, Brown CG, Davies AN, et al. A systematic review of salivary gland hypofunction and 

xerostomia induced by cancer therapies: management strategies and economic impact. Support Care Cancer. 2010 Aug;18(8):1061-79. 

https://doi.org/10.1007/s00520-010-0837-6

56. Kamstra JI, Roodenburg JL, Beurskens CH, Reintsema H, Dijkstra PU. TheraBite exercises to treat trismus secondary to head and neck 

cancer. Support Care Cancer. 2013 Apr;21(4):951-7. https://doi.org/10.1007/s00520-012-1610-9

57. Langius JA, van Dijk AM, Doornaert P, Kruizenga HM, Langendijk JA, Leemans CR, et al. More than 10% weight loss in head and neck 

cancer patients during radiotherapy is independently associated with deterioration in quality of life. Nutr Cancer. 2013;65(1):76-83. 

https://doi.org/10.1080/01635581.2013.741749

58. Alharbi A, Alharbi S, Alqaidi S. Guidelines for dental care provision during the COVID-19 pandemic. Saudi Dent J. 

2020 Apr;32(4):181-6. https://doi.org/10.1016/j.sdentj.2020.04.001

9Braz. Oral Res. 2020;34:e120



Head and neck cancer therapy-related oral manifestation management in the COVID-19 pandemic: a critical review

59. Ather A, Patel B, Ruparel NB, Diogenes A, Hargreaves KM. Coronavirus Disease 19 (COVID-19): Implications for Clinical Dental Care.  

J Endod. 2020 May;46(5):584-95. https://doi.org/10.1016/j.joen.2020.03.008

60. Dave M, Coulthard P, Patel N, Seoudi N, Horner K. Letter to the Editor: use of dental radiography in the COVID-19 pandemic. J Dent 

Res. 2020 Apr 23. https://doi.org/10.1177/0022034520923323

61. Worthington HV, Clarkson JE, Eden OB. Interventions for treating oral candidiasis for patients with cancer receiving treatment. Cochrane 

Database Syst Rev. 2007 Apr;(2):CD001972. https://doi.org/10.1002/14651858.CD001972.pub3

62. Anschau F, Webster J, Capra ME, de Azeredo da Silva AL, Stein AT. Efficacy of low-level laser for treatment of cancer oral mucositis:  

a systematic review and meta-analysis. Lasers Med Sci. 2019 Aug;34(6):1053-62. https://doi.org/10.1007/s10103-019-02722-7

63. Ariyawardana A, Cheng KK, Kandwal A, Tilly V, Al-Azri AR, Galiti D, et. Systematic review of anti-inflammatory agents for the 

management of oral mucositis in cancer patients and clinical practice guidelines. Support Care Cancer. 2019 Oct;27(10):3985-95. 

https://doi.org/10.1007/s00520-019-04888-w

64. Hong CH, Gueiros LA, Fulton JS, Cheng KK, Kandwal A, Galiti D, et al. Systematic review of basic oral care for the management 

of oral mucositis in cancer patients and clinical practice guidelines. Support Care Cancer. 2019 Oct;27(10):3949-67. 

https://doi.org/10.1007/s00520-019-04848-4

65. Yarom N, Hovan A, Bossi P, Ariyawardana A, Jensen SB, Gobbo M, et al. Systematic review of natural and miscellaneous agents, for the 

management of oral mucositis in cancer patients and clinical practice guidelines - part 2: honey, herbal compounds, saliva stimulants, 

probiotics, and miscellaneous agents. Support Care Cancer. 2020 May;28(5):2457-72. https://doi.org/10.1007/s00520-019-05256-4

66. Zadik Y, Arany PR, Fregnani ER, Bossi P, Antunes HS, Bensadoun RJ, et al. Systematic review of photobiomodulation for the 

management of oral mucositis in cancer patients and clinical practice guidelines. Support Care Cancer. 2019 Oct;27(10):3969-83. 

https://doi.org/10.1007/s00520-019-04890-2

67. Correa ME, Cheng KK, Chiang K, Kandwal A, Loprinzi CL, Mori T, et al. Systematic review of oral cryotherapy for the management 

of oral mucositis in cancer patients and clinical practice guidelines. Support Care Cancer. 2020 May;28(5):2449-56. 

https://doi.org/10.1007/s00520-019-05217-x PMID:31836937

68. Saunders DP, Rouleau T, Cheng K, Yarom N, Kandwal A, Joy J, et. Systematic review of antimicrobials, mucosal coating agents, 

anesthetics, and analgesics for the management of oral mucositis in cancer patients and clinical practice guidelines. Support Care 

Cancer. 2020 May;28(5):2473-84. https://doi.org/10.1007/s00520-019-05181-6

69. Fonsêca JM, Palmier NR, Silva WG, Faria KM, Vargas PA, Lopes MA, et al. Dentin-pulp complex reactions in conventional and radiation-

related caries: A comparative study. J Clin Exp Dent. 2019 Mar;11(3):e236-43. https://doi.org/10.4317/jced.55370

10 Braz. Oral Res. 2020;34:e120


