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Abstract:
Introduction: The diagnosis of  cancer can provoke innumerable changes in the life of  

cancer patients, caused by the illness and the methods of  treatment. Dysgeusia is a common 

complication, which directly affects the nutritional status causing loss of  appetite and 

decreased intake. Aim: The present paper presents a review of  the etiology, diagnosis, 

and treatment of  this oral complication. Material and methods: The present literature 

review selected articles based on the titles that addressed dysgeusia in cancer patients, 

as well as the etiology, diagnosis and treatment. After previous analysis, we included 

31 relevant articles on the proposed theme. Results: Dysgeusia can be a symptom or a 

common consequence of  several causes. Radiation therapy may lead to dysgeusia, altering 

the structure of  the pores of  the palate or causing a thinning of  the epithelium of  the 

papilla. The exact mechanism of  dysgeusia in cancer patients is not well elucidated. The 

diagnosis of  dysgeusia can be obtained through objective and subjective methods. The 

objective methods used are chemical gustometria and electrogustometria. The subjective 

analysis can be performed through questionnaires where patients report if  they noticed 

changes in taste in the foods consumed daily. Various types of  treatments are being 

used to improve taste disorders, such as zinc supplementation, alpha-lipoic acid (ALA), 

ginkgo biloba, pilocarpine, transcranial magnetic stimulation, and acupuncture. Final 

considerations: The studies are still inconclusive regarding the etiology of  the disease and 

the treatment methods that reduce the impact of  dysgeusia on the life of  cancer patients.
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1. INTRODUCTION

The discovery of  cancer generates several changes 
in the patient’s life. In addition to the modifications 
caused directly by the disease, the methods used for 
treatment, such as chemotherapy (CT), radiotherapy 
(RT), and surgery, also induce changes that affect the 
individual’s quality of  life1. The effectiveness of  cancer 
treatment has improved in recent decades, but undesir-
able side effects, especially in the head and neck region, 
are still common2. This is a complex area, composed of  
many different structures that respond differently to ra-
diation. Tissues that rapidly proliferate show acute reac-
tions (initial effects) to RT. The oral cavity is an area that 
presents acute responses, a result mitotic epithelial cells´ 
death, which has a short cycle. These reactions include 
changes such as mucositis, xerostomia, dysphagia, and 
palate disorders. Reduction in taste sensitivity (hypogeu-
sia), absence of  taste sensation (ageusia), or qualitative 
distortion of  the normal taste sensation (dysgeusia) are 
also common. Other known taste disorders are phanto-
geusia (distortion in the taste without external stimulus) 
and parageusia (distortion to a specific stimulus)3,4,5,6.

Despite the various terms (hypogeusia, ageusia, 
parageusia, and phantogeusia), the most commonly used 
term as the general definition for any alteration in the 
normal taste is dysgeusia4.

Dysgeusia can lead to nutritional disorders, 
weight loss, malnutrition, and impaired immunity due 
to the possible reduction in food intake, altering quanti-
tatively and qualitatively the patient’s diet¹ and leading 
to possible food aversion, distorted odors, and loss of  
appetite (pleasure in the act of  eating) and the inability 
to identify degrees of  harmfulness from food unfit for 
consumption7. It is considered a disease that, depending 
on the affected level of  the patient, may go unnoticed. 
Increased intake of  salt and sugar is common, enough 
to compensate for loss of  taste4.

Dysgeusia is frequent in cancer patients, affecting 
approximately 46–77% of  individuals, even though it is 
not often perceived, and it directly affects their lives8. 
The present study brings a current approach to the 
subject, presenting the etiology of  the disease, methods 
of  diagnosis, and therapy.

2. MATERIAL AND METHODS

The present study is a narrative review of  lit-
erature based on the research of  articles conducted in 
the PubMed and LILACS databases from June 2017 

to December 2018, using the cross-referencing of  the 
following descriptors in DeCs/MeSH in English and 
Portuguese: “dysgeusia” and “disgeusia,” “head and neck 
cancer” and “head and neck neoplasias,” “chemoterapy” 
and “quimioterapia,” “radiotherapy” and “radioterapia.”

The selection of  the articles was based on the 
titles that addressed dysgeusia in patients with cancer, as 
well as the etiology of  the disease, diagnostic methods, 
and the general aspects of  treatment.

After a previous analysis, 31 relevant articles on 
the theme proposed for the present narrative review of  
the literature were included.

3. ETIOLOGY OF DYSGEUSIA

Humans can perceive over a hundred different 
flavors mediated by the palate. Only five of  them are 
considered “primary” - sweet, salty, sour, bitter, and 
umami - and can be perceived throughout the lingual 
region1,9. The tongue, soft palate, pharynx, larynx, epi-
glottis, uvula, and the first third of  the esophagus has 
taste receptor cells that are found in the taste buttons 
of  the papillae10.

Four morphological types of  papillae are found 
in the oral cavity: fungiform, foliate, circumvallate, and 
filiform. The latter is the only one that has no taste buds, 
so it has no function in the perception of  flavors. The 
papillae are bathed by saliva, and the total or partial loss 
of  this secretion can cause palate disorders1,10.

The taste buttons are composed of  approximately 
50–150 flavor receptor cells, distributed over different 
taste papillae. The circumvallate papillae are found on 
the back of  the tongue and have thousands of  taste buds. 
The foliate papillae, containing hundreds of  taste buds, 
are found in the posterior tongue border. The fungiform 
papillae are located in the anterior part of  the tongue, 
which, when compared to the others, have a smaller 
number of  taste buds11.

Taste cells have a brief  life cicle, approximately 
10 days, and are constantly replaced by mitotic division 
of  surrounding epithelial cells. They are organized into 
four types: basal, dark, clear, and intermediate. Basal cells 
are considered germ cells. It is believed that these cells 
give rise to the dark ones, which mature and become clear 
cells. Finally, they become intermediates and die. Clear 
cells are responsible for sensory perception and expres-
sion of  taste receptors. The dark ones are characterized 
as “support cells” for the others, and intermediates are 
referred to as “presynaptic cells”1,9,10,12.
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Dysgeusia can be found in approximately 66.5% 
of  patients who receive RT in the head and neck region 
and 76.0% of  patients who undergo chemoradiotherapy 
in the same region. This condition also presents as a late 
effect, where about 15% of  the patients continue with 
taste alteration even after the RT is finished16.

4. DIAGNOSIS OF DYSGEUSIA

The diagnosis of  dysgeusia can be obtained by 
objective and subjective methods. The objective methods 
used are chemical gustometry and electrogustometry 
(EGM). The first can be performed through paper 
strips or aqueous solutions. The substances are offered 
to the patients in different concentrations to allow the 
qualitative and quantitative analysis of  the flavors, 
evaluating the type of  loss of  sensitivity and its 
intensity5. The substances commonly used are sucrose, 
for the perception of  sweet taste; sodium chloride, for 
salty taste; citric acid, for sour taste, and quinine sulfate 
or caffeine for bitter taste17. For the umami flavor, the 
combination of  monosodium glutamate and inosine 
monophosphate-3 is commonly used¹. EGM is the use 
of  electrical stimulation on the gustatory receivers. 
It is able to evaluate only the sour taste, so it is not 
considered a qualitative test. Moreover, it presents a low 
correlation between the perception of  the electrically 
and chemically induced palates (e.g., chemical stimulants 
present in foods) and causes tingling sensations, 
vibrations, and small shocks, thus having limited clinical 
use. The test with the taste strips and EGM test can 
evaluate the change in specific sites of  the oral cavity 
and can be useful tools to understand the physiology 
of  dysgeusia6,18.

The subjective analysis can be performed through 
questionnaires where patients report if  they noticed 
changes in taste in the foods consumed daily. To comple-
ment the subjective assessment, the National Cancer In-
stitute’s Common Criteria of  Toxicity (NCI) can be used. 
The severity of  the taste dysfunction can be graded from 
0 to 2, with grade 0 for no change, 1 for slight alteration, 
and grade 2 for pronounced alteration19.

RT or chemoradiotherapy in patients with head 
and neck cancer is considered one of  the major causes 
of  dysgeusia. In a study conducted by Baharvand et al.5, 
22 patients with head and neck cancer were followed 
up during cancer treatment. The researchers analyzed 
patients before and after three weeks of  RT and used 
chemical gustometry as the test for the detection of  
dysgeusia. All patients presented dysgeusia, and 72.2% 
had a total loss of  taste.

The taste cells project to their surface microvilli, 
that forms a “gustatory pore,” whereby each taste cell 
forms a site of  interaction with the flavors.11. Wrapped 
in the cells are the gustatory nerve fibers, that are stimu-
lated by gustatory receptor cells. The nerve endings of  
these nerve fibers are excited in response to gustatory 
stimuli in the oral cavity9,12. Thus, the receptor cells of  
the palate are the only epithelial cells of  the human body 
that have the capacity to generate action potentials and 
use neurotransmitters, which directly transmit gustatory 
sensations to the nerve fibers13.

Some nerves are responsible for the transmission 
of  taste to the brain: facial, glossopharyngeal, and vagus 
nerves. The facial nerve (cranial nerve VII) is responsible 
for the gustatory impulses coming from the anterior 
two-thirds of  the tongue. It has a motor and sensory 
gustatory root and performs this function in two ways: 
through the tympanum branch of  the facial nerve and 
through the superficial nerve. Stimuli from the posterior 
part of  the tongue and posterior regions of  the mouth 
are transmitted through the glossopharyngeal nerve 
(cranial nerve IX). The vagus nerve (cranial nerve X) 
transmits signals from the base of  the tongue and other 
parts of  the pharyngeal region1,9.

Dysgeusia can be a symptom or a common con-
sequence to several causes. Among them are oral and 
perioral infections, drug use, dental procedures, age, 
nutritional factors (B12 and zinc deficiency), multiple 
sclerosis, amyotrophic lateral sclerosis (ALS), oral cav-
ity tumors, and CT and RT for head and neck cancer10.

Taste change is a premature response to the effects 
of  head and neck RT. Most patients have partial or total 
loss of  taste during treatment, and it is strongly related 
to hyposalivation, another acute response to RT. The 
reduction in salivary flow decreases the transport and 
solubilization of  gustatory stimuli, causing inability to 
perceive flavors3. Cancer treatment can also affect neural 
activities and receptor cells, thus modifying the afferent 
taste pathways. Radiation therapy may lead to dysgeusia, 
which alters the structure of  the pores of  the palate, with 
consequent thinning of  the epithelium of  the papilla14. 
Hypotheses have been raised to explain the impairment 
of  the palate induced by irradiation. These include in-
flammation of  the afferent nerves that supply the taste 
buds, direct damage to the differentiation of  taste cells, 
and, finally, eradication of  proliferation progenitors, 
which prevents the renewal of  the taste cells with short 
cell cycle15. However, although there are hypotheses, the 
exact mechanism of  dysgeusia in cancer patients is not, 
in fact, well elucidated1.
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McLaughlin13, conducted a study with the objec-
tive of  observing the prevalence of  palate dysfunction 
in 92 patients with at least three months of  termination 
of  the RT for head and neck cancer. The taste test (gus-
tometry) was used to detect abnormalities in the capacity 
and intensity of  tasting of  four basic flavors (sweet, salty, 
sour, and bitter). Three different concentrations of  test 
solutions were used as low, medium, and high. A total 
of  92.4% (n = 85) of  patients presented with dysgeusia. 

Pavlidis et al.20, analyzed 20 patients with head 
and neck neoplasia to evaluate the gustatory function 
and accompanying changes in morphology and vas-
cularization of  the tongue mucosa. The patients were 
submitted to EGM in six areas of  the mouth region, 
contact endoscopy, and subjective questionnaire. For 
those who received RT, tests were performed before 
treatment, three weeks after onset, and at the end of  
the treatment. After 3 weeks, all patients presented high 
EGM thresholds, that is, changes in taste perception. 
Some have reported phantogeusia and ageusia. In the 
last measurement, in all 6 areas, complete ageusia was 
observed. Patients reported an inability to recognize any 
stimulus. All patients presented significant changes in 
the vascularization of  the tongue’s apex.

Another study analyzed 51 patients with head and 
neck cancer who underwent RT. The loss of  5 flavors 
(sweet, salty, bitter, sour, and umami) was evaluated. 
The filter-paper disk method was used, with five dif-
ferent concentrations of  the test solutions. All patients 
presented a reduction in sensitivity for all flavors during 
the RT process21.

5. TREATMENT

Dysgeusia is a common complaint in approxi-
mately 70% of  patients who undergo head and neck RT. 
The onset is common from the second or third week of  
treatment and may last for weeks or even months. It is 
a normally reversible symptom22. However, during its 
course, it contributes substantially to inappetence (lack 
of  appetite), reduction in dietary intake, weight loss, 
and consequent negative impact on the quality of  life 
of  these patients15.

Various types of  treatments are being used to 
improve palate disorders. Zinc supplementation has 
been suggested as one of  the forms of  treatment for 
dysgeusia, showing functionality in the process of  regen-
eration of  the taste buds that were injured. It is known 
that deficiency of  this nutrient can lead to hypogeusia. 

The taste buds depend on calcium to function properly. 
The efficacy of  zinc supplementation is still somewhat 
controversial in studies with a low population sample and 
because of  the different causes of  dysgeusia23,24.

A study was carried out with 169 patients who 
were treating head and neck cancer, submitted to RT, 
which presented with palate disorders. Treatment with 
zinc sulfate was performed throughout the RT period and 
one month after its completion. The aim of  the study was 
to determine whether supplementation delays the devel-
opment of  dysgeusia in these patients. The zinc sulfate 
group did not show a significant decrease in the incidence 
of  palate changes compared to the placebo group25.

Photobiomodulation therapy may also be indicated 
for the treatment and prevention of  dysgeusia and other 
complications of  RT16,26. In a case report of  a patient 
with malignant head and neck neoplasia and taste dis-
orders, the intraoral application of  a diode laser with a 
wavelength of  980 nm was used in 10 points in the dorsal 
and lateral region of  the tongue with energy density of  
3 J/cm2 and duration of  12 s at each point to evaluate 
the impact of  this therapy on dysgeusia. The sessions 
were repeated 3 times for one week, with 48 h between 
each session. It was observed that photobiomodulation 
was effective in restoring the palate, because the degree 
of  perceived taste was significantly higher on the last 
day compared to the first day of  evaluation. The degrees 
of  dysgeusia were evaluated according to the taste test 
proposed by the International Organization for Stan-
dardization. Five basic taste test solutions (sweet, salty, 
sour, bitter, and umami) were used16.

Among other treatment methods that were tested 
for the different causes of  dysgeusia are alpha-lipoic acid 
(ALA) supplementation, Ginkgo biloba use, pilocarpine, 
transcranial magnetic stimulation, and acupuncture. 
However, further research should be performed to con-
firm efficacy of  these therapeutic agents in the treatment 
of  dysgeusia23.

Constant nutritional monitoring is essential for 
cancer patients and those who are still diagnosed with 
dysgeusia, where, under these conditions, malnutrition 
is a frequent consequence. The maintenance and/or im-
provement of  the nutritional status of  the patient is as-
sociated with greater effectiveness of  the treatment and 
improvement of  the quality of  life. Lack of  nutritional 
support may lead to reduced treatment control, due to 
the increased risk of  the interruption of  the treatment 
and infections6,27,28.

https://orcid.org/0000-0002-9798-9016
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One study pointed out that patients had late effects 
after the treatment for head and neck cancer. These late 
effects directly affected the quality of  life in relation to 
the habit of  eating. Patients reported that they did not 
regain full taste perception even after 3 years of  treat-
ment conclusion29.

During the onset of  the symptoms, preparations 
with a more intense flavor are recommended, in order 
to minimize the effect caused by changes in taste. Since 
dysgeusia is closely associated with xerostomia, intake 
of  foods that promote salivation, such as citric fruits (in 
the absence of  mucositis), due to the presence of  ascorbic 
and citric acid, or other fruits such as apples and pear, 
which contain malic acid, in addition to chewing gum, 
is also suggested30,31.

6. FINAL CONSIDERATIONS

Dysgeusia, or distortion of  taste, is a common 
consequence in patients with cancer, which may appear 
as a consequence of  disease or may be associated with 
treatment. It is common in patients with head and neck 
tumors, especially those submitted to RT.

Commonly impacting on the patient’s quality 
of  life, dysgeusia can lead to reduced food intake, with 
changes in nutritional status, which decreases the pa-
tient’s response to antineoplastic treatment and increases 
morbidity and mortality.

The studies are still inconclusive on the etiology 
of  the disease and the treatment methods that reduce 
the impact of  dysgeusia on the life of  cancer patients. 
Further research is needed to understand the nature, 
diagnosis, and severity of  this disease and effective 
treatment methods.

REFERENCES

 1. Irune E, Dwivedi RC, Nutting CM, Harrington KJ. Treatment-
-related dysgeusia in head and neck cancer patients. Cancer 
Treat Rev. 2014; 40(9):1106-17.

 2. Imai H, Soeda H, Komine K, Otsuka K, Shibata H. Prelimi-
nary estimation of the prevalence of chemotherapy-induced 
dysgeusia in Japanese patients with cancer. BMC Palliat Care. 
2013; 12(1):38.

 3. Vissink A, Jansma J, Spijkervet FKL, Burlage FR, Coppes RP. 
Oral sequelae of head and neck radiotherapy. Crit Rev Oral 
Biol Med. 2003; 14(3):199-212.

 4. Nagraj SK, Naresh S, Srinivas K, George PR, Shrestha A, 
Ferraiolo DM. Interventions for the management of taste 
disturbances. Coc Database Syst Rev. 2014; 11:1-71.

 5. Baharvand M, ShoalehSaadi N, Barakian R, Moghaddam EJ. 
Taste alteration and impact on quality of life after head and 
neck radiotherapy. J Oral Pathol Med. 2013; 42(1):106-12.

 6. Jin S, Lu Q, Jin S, Zhang L, Cui H, Li H. Relationship between 
subjective taste alteration and weight loss in head and neck 
cancer patients treated with radiotherapy: A longitudinal 
study. Eur J Oncol Nurs. 2018; 37:43-50.

 7. Bloise R, Davis MP. Dysgeusia #304. J Palliat Med. 2016; 
19(4):462-3.

 8. Ponticelli E, Clari M, Frigerio S, De Clemente A, Bergese I, 
Scavino E, et al. Dysgeusia and health-related quality of life 
of cancer patients receiving chemotherapy: A cross-sectional 
study. Eur J Cancer Care. 2017; 26(2):1-7.

 9. Guyton AC, Hall JE. Tratado de Fisiologia Médica. 11 ed. Rio 
de Janeiro: Guanabara Koogan. 2006; 663-6.

10. Bromley SM. Smell and taste disorders: a primary care appro-
ach. Am Fam Physician. 2000; 61(2):427-36, 438.

11. Chandrashekar J, Hoon MA, Ryba NJP, Zuker CS. The receptors 
and cells for mammalian taste. Nature. 2006; 444(16):288-94.

12. Neto FXP, Targino MN, Peixoto VS, Alcântara FB, Jesus CC, 
de Araújo DC, Marçal Filho ELF. Sensorial abnormalities: smell 
and taste. Arq In Otorrinolaringol. 2011; 15(3):350-8.

13. McLaughlin L. Taste dysfunction in head and neck cancer 
survivors. Oncol Nurs Forum. 2013; 40(1):4-13.

14. Hovan AJ, Williams PM, Stevenson-Moore P, Wahlin YB, Ohrn 
KE, Elting SS, et al. A systematic review of dysgeusia induced 
by cancer therapies. Support Care Cancer. 2010; 18(8):1081-7. 

15. Sapir E, Tao Y, Feng F, Samuels S, El Naqa I, Murdoch-Kinch 
CA, et al. Predictors of dysgeusia in patients with oropharyn-
geal cancer treated with chemotherapy and intensity modu-
lated radiation therapy. Int J Radiat Oncol Biol Phys. 2016; 
96(2):354-61.

16. Zecha JAEM, Raber-Durlacher JE, Nair RG, Epstein JB, Elad S, 
Hamblin MR, et al. Low-level laser therapy/photobiomodu-
lation in the management of side effects of chemoradiation 
therapy in head and neck cancer: part 2. Supp Care Cancer. 
2016; 24(6):2793-805.

17. Steinbach S, Hummel T, Böhner C, Berktold S, Hundt W, 
Kriner M, et al. Qualitative and quantitative assessment of 
taste and smell changes in patients undergoing chemotherapy 
for breast cancer or gynecologic malignancies. J Clin Oncol. 
2009; 27(11):1899-905.

18. Felix F. Taste evaluation – an important resource in the otola-
ryngology semiology. Moreira Jr. RBM ORL. 2009; 4(2):35-40.  

19. Saad ED, Hoff PM, Carnelós RP, Katz A, Novis YAS, Pietro-
cola M, et al. Common toxicity criteria of the National Care 
Institute. Rev Bras Cancerol. 2002; 48(1):63-96.

20. Pavlidis P, Gouveris H, Gorgulla H, Hast HJ, Maurer J. Electro-
gustometry and contact endoscopy findings in patients with head 
and neck malignancies treated with chemotherapy, radiotherapy, 
or radiochemotherapy. Chem Senses. 2015; 40(3):165-71.

21. Yamashita H, Nakagawa K, Tago M, Nakamura N, Shiraishi 
K, Eda M, et al. Taste dysfunction in patients receiving radio-
therapy. Head Neck. 2006; 28(6):508-16.

22. Jham BC, Freire ARS. Oral complications of radiotherapy in the 
head and neck. Rev Bras Otorrinolaringol. 2006; 72(5):704-8. 

23. Heckmann SM, Hujoel P, Habiger S, Friess W, Wichmann M, 
Heckmann JG, et al. Zinc gluconate in the treatment of dysgeusia 
- a randomized clinical. Trial. J Dent Res. 2005; 84(1):35-8.

24. Fujii H, Hirose C, Ishihara M, Iihara H, Imai H, Tanaka Y, et al. 
Improvement of dysgeusia by polaprezinc, a zinc-l-carnosine, 
in outpatients receiving cancer chemotherapy. Anticancer Res. 
2018; 38(11):6367-73.



6

Journal of oral Diagnosis 2019

25. Halyard MY, Jatoi A, Sloan JA, Bearden III JD, Vora AS, 
Atherton PJ, et al. Does zinc sulfate prevent therapy-induced 
taste alterations in head and neck cancer patients? Results of 
phase III double-blind, placebo-controlled trial from the North 
Central Cancer Treatment Group (N01C4). J Rad Oncol. 2007; 
67(5):1318-22.

26. Mobadder ME, Farhat F, Mobadder WE, Nammour S. Pho-
tobiomodulation therapy in the treatment of oral mucositis, 
dysgeusia and oral dryness as side-effects of head and neck 
radiotherapy in a cancer patient: a case report. Dent J (Basel). 
2018; 6(4):64-70.

27. Bonomi M, Batt K. Supportive Management of Mucositis and 
Metabolic Derangements in Head and Neck Cancer Patients. 
Cancers (Basel). 2015; 7(3):1743-57.

28. Ferreira D, Guimarães TG, Marcadenti A. Acceptance of 
hospital diets and nutritional status among inpatients with 
cancer. Einstein. 2013; 11(1):41-6.

29. Ganzer H, Touger-Decker R, Byham-Gray L, Murphy BA, 
Epstein JB. The eating experience after treatment for head 
and neck cancer: A review of the literature. Oral Oncol. 2015; 
51(7):634-42.

30. Mahan LK, Escott-Stump S, Raymond JL. Krause: alimentos, 
nutrição e dietoterapia. 13 ed. São Paulo: Roca. 2013; 846-9.

31. Silva IJO, Almeida ARP, Falcão NC, Freitas Junior AC, Bento 
PM, Queiroz JRC. Hipossalivação: etiologia, diagnóstico e 
tratamento. Rev Bahiana Odontol. 2016; 7(2):140-6.


