
030

Citation: Guedea M, Parra A, Viñals H, Almendros S, Guedea F, et al. (2020) Long-term outcome of radiotherapy-induced taste dysfunction in head and neck 
cancer patients: A pilot study. J Dent Probl Solut 7(1): 030-033. DOI: https://dx.doi.org/10.17352/2394-8418.000082

https://doi.org/10.17352/jdpsDOI: 2394-8418ISSN: 

C
L

IN
IC

A
L

 G
R

O
U

P

Abstract

Aims: Taste dysfunction is a frequent complaint in head and neck cancer patients treated with Radiation Therapy (RT), which impairs nutritional support and affects 
quality of life. A prospective unicenter pilot study was conducted to assess taste dysfunction of the four basic tastes (sweet, salty, bitter, sour) and umami in four patients 
receiving RT for head and neck cancer.

Methods: In four male patients (mean age 56 years) diagnosed with squamous cell carcinoma of the larynx (n= 2) and hypopharynx (n= 1) and undifferentiated 
carcinoma of the nasopharynx (n= 1), Volumetric Modulated Arc Therapy (VMAT) was administered with a total dose of 69,9 Gy on the tumor (2,12 Gy per fraction) and 
54,12 Gy on risk lymph node areas at risk of suclinical disease (1,64 Gy per fraction), fi ve times each week for 7 weeks. Cisplatin chemotherapy was administered for 3 
cycles (every 21 days). The fi lter-paper disc was used to assess thresholds of sweet, salty, bitter, sour tastes, and the whole-mouth taste method for umami. Testing was 
performed before RT, at 3 weeks (during RT), at 6 weeks (during RT), at 12 months (after RT) and at 14 months (after RT).  

Results: The four basic tastes experienced a decrease in their recognition threshold at 3 and 6 weeks as compared with pre-RT values, but at 12 and 14 months 
values were similar to those before treatment. The perception of the umami taste follows a pattern similar to the four basic tastes and normalized from the year of starting 
radiotherapy.

Conclusion: In the long-term, pilot study, the four basic tastes and umami declined during the fi rst 6 weeks after the start of RT but improved up to pre-treatment values 
after a follow-up of 14 months. Restoration of test abilities is clinically relevant for head and neck cancer patients treated with RT.
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Introduction

Changes in taste perception as hypogeusia (reduced taste) 
or ageusia (taste loss) are frequently experienced by patients 
undergoing radiation therapy (RT) for head and neck cancer 
[1,2]. Taste disturbance is bothersome to the patients and 
has a signifi cant impact on appetite, patterns of food intake, 
nutritional support, and quality of life [3-5]. In a systematic 
review of dysgeusia induced by cancer therapies based on 26 
studies, a weighted prevalence of dysgeusia was 56.3% for 
chemotherapy only, 66.5% for RT only, and 76% for combined 
chemotherapy and RT [6]. Taste changes are explained 
by damage to oral mucosa, taste buds, and salivary gland 
dysfunction caused by RT [7,8]. Acute taste complications due 
to RT have been examined in several studies [2-5,9], but the 
clinical course of taste dysfunction over the following months 
after completion of treatment has not been well investigated. 
Therefore, this pilot study was designed to assess the long-
term outcome of taste dysfunction in patients with head and 
neck cancer receiving RT and cisplatin-based chemotherapy.

Methods

A prospective pilot study was conducted in four patients 
diagnosed with head and neck tumors who voluntarily accepted 
to participate in this pilot study and undergo taste testing before 
RT and after at least 12 months after RT. These patients were 
individually diagnosed with T3N0M0 squamous cell carcinoma 
of the larynx, T1N3M0 squamous cell carcinoma of the 
hypopharynx, T3N0M0 squamous cell carcinoma of the larynx, 
and T1N2M0 undiff erentiated carcinoma of the nasopharynx and 
were referred to the Radiation Oncology Department of Institut 
Català d’Oncologia (ICO), in Barcelona (Spain) for treatment. 
All patients had a biopsy and were treated with RT (without 
surgery) with volumetric modulated arc therapy (VMAT) once a 
day, fi ve times each week for 7 weeks, in 33 sessions, with a total 
dose of 69.9 Gy on the tumor (2.12 Gy per fraction) and 54.12 Gy 
on risk lymph node areas at risk of subclinical disease (1.64 Gy 
per fraction). The dose for anterior one third of tongue was 31.25 
Gy and the dose for the posterior two thirds of the tongue was 
46 Gy. 2. Cisplatin-based chemotherapy was administered for 3 
cycles (every 21 days) for 2 patients, and concomitant with RT in 
2 patients. The study protocol was approved by the Institutional 
Review Board and written informed consent was obtained from 
all participants. Taste tests were performed before RT, at 3 
weeks, at 6 weeks, at 12 months and at 14 months.

None of the patients had any intercurrent disorder that 
aff ected salivary function, and no concurrent medications 
altering the taste were administered. The four basic taste 
(sweet, salty, sour, and bitter) recognition thresholds were 
measured using the fi lter-paper disc that was placed at the 
anterior one third of tongue, at 2 cm from midline following 
the recommendations of Nagai, et al. [10] and Okuda [11]. The 
substances and concentrations used were as follows: sweet 
(sucrose; 8.8, 73, 292, 585, 2336 mM), salty (sodium chloride; 
52, 216, 862, 1724, 3448 mM), sour (tartaric acid; 1,3, 13, 133, 
267, 5333 mM), and bitter (quinine hydrochloride; 0.25, 0.50, 
2.52, 12.59, 100.76 mM). The concentrations at each taste 

were serially scored from disc number 1 (highest) to number 5 
(lowest). When the highest concentration could not be detected, 
a score of 0 was given. The taste recognition for umami, which 
is less clear-cut than the four basic tastes, was measured 
using the whole-mouth test method [12], with test solutions of 
monosodium glutamate (25, 50, 75, and 100 mM). The patient 
was asked to rinse the mouth with distilled water and perceived 
the umami test of the distilled water. Then, 10 mL of the lowest 
concentration was circularly dropped into the mouth using 
a polyethylene pipette. The subject was asked to identify the 
taste and then spat out the solution. In case of no recognition, a 
higher concentration was tested. The concentrations at umami 
taste was serially scored from number 5 (highest) to number 1 
(lowest) following the recommendations of Yamashita, et al. 
[12]. These scores are the contrary of the four basic tastes. The 
test recognition measurements were performed before RT, at 3 
weeks (during RT), at 6 weeks (during RT), at 12 months (after 
RT) and at 14 months (after RT). 

Data are expressed as absolute numbers for individual test 
recognition thresholds, and as mean and standard deviation 
(SD). The Wilcoxon signed-rank test was used for pairwise 
comparisons of mean values of taste recognition thresholds 
between each time period. Statistical signifi cance was set at 
P <0.05. 

Results 

The four basic tastes (sweet, salty, sour, and bitter) showed 
a decrease in their recognition threshold at 3 and 6 weeks as 
compared with pre-RT values, but at 12 and 14 months, values 
were similar to those before RT (Table 1). The perception of 
the umami taste follows a similar pattern to that of the four 
basic tastes and normalized at from the year of starting RT. 
Statistically signifi cant diff erences in the mean changes of 
taste acuities throughout the study period were not found 
(Table 1). Taste changes observed in each individual patient are 
shown in Figure 1.

Discussion

The present study shows that test dysfunction related to 
head and neck irradiation has a favorable long-term outcome 
because taste disturbances normalized over the subsequent 

Table 1: Changes of taste acuities throughout the study period.

Study period
Tastes, mean (standard deviation, SD)

Sweet Salty Sour Bitter Umami
Time point
Before RT 2.5(0.33) 3.25(0.92) 2.25(0.33) 2.75(0.92) 1.25(0.25)

Week 3 1.5(1.67) 2(0) 1.75(0.25) 2(1.33) 2(2)
Week 6 0.5(1) 1.25(0.9) 1.5(1) 0.75(0.92) 2.75 (3.58)

12 months 2.26(2.25) 3.25(2.25) 2.25(2.25) 3.25(2.25) 1(0)
14 months 3(2) 4(0) 3(2) 3.33(0.33) 1(0)
Statistical 

comparisons
Before RT vs. week 3 P= 0.179 P= 0.108 P= 0.179 P= 0.273 P= 0.273

Week 3 vs. week 6 P= 0.108 P= 0.179 P= 0.317 P= 0.067 P= 0.108
12 months vs. week 6 P= 0.108 P= 0.108 P= 0.465 P= 0.108 P= 0.144

14 months vs. 12 
months

P= 0.108 P= 0.654 P= 0.144 P= 0.789
Not 

applicable
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months after completion of RT. After a follow-up of 14 
months, all four patients had recovered taste acuities at pre-
RT levels. The present results, however, should be interpreted 
taking into account that this was a pilot study limited to four 
head and neck cancer patients. With the implementation of 
new radiation techniques, such as VMAT in head and neck 
irradiation, toxicity of the radiation dose to the oral tongue and 
salivary gland tissue can be reduced. Statistically signifi cant 
diff erences in changes of taste thresholds during the study 
period were not observed, which may probably be explained by 
the small sample size. 

Conclusion

Despite the pilot nature of the study, our encouraging 
results of long-term resolution of dysgeusia are clinically 
relevant for patients with head and neck cancer undergoing RT 
as part of the primary treatment strategy of their malignancy.
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Figure 1: Individual taste changes before radiotherapy and at the last follow-up at 14 months.
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