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INTRODUCTION

�e senses of smell and taste are vitally important for 
life. �ese senses awaken us to dangers such as gas, �re, 
spolied nutrients and support oral nutrition.[1] Olfac-
tory disfunction is seen frequently in cancer patients, 

these changes attract appetite and a�ect nutrition sta-
tus adversly and and cause malnutrition.[2,3] Malnu-
trition occurs in great majority of cancer patients and 
is one of the most important cause of morbidity and 
mortality.[4] �us ,it’s important to apply appropriate 
dietary support for cancer patients.

ORIGINAL ARTICLE

doi: 10.5505/tjo.2026.4966

OBJECTIVE

In this study,we aimed to detect olfactory functions of patients with objective method and the factors 
which can a�ect these, who referred to our department for de�nitive radiation therapy.

METHODS

�is study included the patients without head and neck cancer. All patients functions of odor thresh-
old, discrimination and iden�cation were assessed with ‘Sni�n Sticks’ test before radiation therapy. �e 
overall score is called composite threshold-discrimination-iden�cation score. As these scores, ≤16 was 
evaluted as anosmia, 16-30 as hyposmia and >30 normal smell function.

RESULTS

�is study included 48 patients with a median age of 59 years (30-76 years). With patients who had che-
motherapy before radiation therapy, statistically signi�cant olfactory disfunction (hyposmia+anosmia) 
was determined. 26 of 29 patients (90%) who had chemotherapy, had olfactory disfunction (p=0.02) and 
7 of 10 patients (70%) who had normal smell functions had no prior chemotherapy (p=0.04). As multi-
variant analysis, increased age (OR:1.33, 95% CI 1.08-1.64;p=0.007) and to be treated with chemotherapy 
(OR:32.95, 95% CI 1.35-801.45; p=0.032) were signi�cant factors in terms of olfactory disfunction.

CONCLUSION

In this study, we established olfactory disfunction at 79% patients who were planned de�nitive radiothera-
phy. As multivariant analysis; increasing age and to be treated with chemotherapy were statistically signi�-
cant parameters as to olfactory disfunction .�e patients with cancer , smell and taste disfunctions can oc-
cur frequently and to be aware of these pathologies is important for providing required treatment support.

Keywords: Chemotherapy; olfactory disfunction; radiotheraphy. 
Copyright © 2026, Turkish Society for Radiation Oncology

http://orcid.org/0000-0003-0109-9690
http://orcid.org/0000-0003-2333-353X
http://orcid.org/0000-0002-0645-5765
http://orcid.org/0000-0002-1444-5022


doi: 10.5505/tjo.2026.4966
194 Turk J Oncol 2026;41(3):193–197

Olfactory disfunction can occur as the reason of 
oncological treatments or mechanichal or neurologi-
cal damages of olfactory sites and metabolic reason 
as increased salivary urea concentration due to tissue 
catabolism.[5] �e changes in smell sense can occur 
as change in sensitivity, distorted perception or hal-
lucination.[1,6] Although smell and taste alterations 
are associated with chemotherapy and head and neck 
radiotheraphy, they have been reported at diagnosis 
and in palliative phases.[7] In the studies about ol-
factor disfunction in cancer patients subjective meth-
ods were o�en used as self reported questionaires or 
patients decleration.[8] Studies which used objective 
methods as sni�n sticks test were limited and con-
tained complicated results.[9]

In our study, we aimed to evaluate olfactory dis-
functions before radiotheraphy (RT) in cancer pa-
tients, by using objective technique as sni�n sticks test 
and determine the factors which can a�ect olfactory 
functions such as chemotherapy (CT), smoking, cronic 
disease status, using alcohol and age.

MATERIALS AND METHODS

�is study included 48 cancer patients except head and 
neck region. All patients had locally or locally advanced 
disease and referred to our department for de�nitive 
RT. �e patients with head and neck tumor, brain tu-
mor or brain metastases, who had major head and neck 
trauma or surgery, allergic rhinitis were not included in 
this study. All patients functions of odor threshold, dis-
crimination and iden�cation were assessed with ‘Sni�n 
Sticks’ test before RT. For all test, the same well ventilat-
ed and silent room was used. �e patients were advised 
for not to eat or drink something, smoking or chew-
ing gum 15 minutes prior to the test. �e sni�n sticks 
test was performed in three phases. At odor threshold 
phase, sticks which contains di�erent dilutions of n-
butanol were used and the lowest level of odor which 
patient can specify was determined. For discrimination 
phase, 16 triplets of odorants were used, every triplets 
contained two same and one di�erent odorant. Patients 
were asked to identify di�erent odor and got point as 
total odor number which they determined truly. Odor 
identi�cation was assessed by means of 16 common 
odors, with the patients were asked to identify the odor 
among four possible answers presented by examiner. 
Patients got point as right answers number. �e over-
all score is called ‘composite threshold-discrimination-
iden�cation (TDI) ‘score. As TDI scores, the patients 
olfactory status who had ≤16 TDI score was evaluted 

as anosmia, 16–30 as hyposmia and >30 normosmia. 
We determined the olfactory status of patients and in-
vestigated the factors which might be related to olfac-
tory disfunction such as chemotherapy (CT), smoking, 
cronic disease status, using alcohol and age.

Ethics
�is research was approved by the institutional ethic 
board of the Zonguldak University at 19/12/2018 (No: 
2018/24) and conducted according to the ethical prin-
ciples of the Declaration of Helsinki.

Statistics
Statistical Package for Social Sciences for Windows 
version 13 (SPSS. Inc. Chicago. IL) was used for all sta-
tistical analyses. �e descriptive statistics were carried 
out to calculate the median value, the mean value, the 
range, the proportion and the standart deviation values. 
Categorical variables were compared using the Pearson 
Chi-square test. Continuous variables were compared 
using independent sample t-test and ANOVA test. �e 
correlations were measured using Spearman’s rho cor-
relations. A two-sided p value <0.05 was considered as 
statistically signi�cant.

RESULTS

�is study included 48 patients with a median age of 
59 years (30–76 years). �e demographical character-
istics of patients are presented in Table 1. Odor thresh-
old scores were mean 4.5 (0–15), discrimination scores 
were mean 9 (4–14), identi�cation scores were mean 
9.3 (3–14) and TDI scores were mean 22.8 (9.5–37.8). 
27 patients olfactory status (56%) were evaluated as hi-
posmia, 11 patients (23%) as anosmia and 10 patients 
(21%) as normal smell functions. �e patient related 
factors which might a�ect olfactory functions such as 
smoking, cronic disease status, using alcohol and age 
were examined with univariant analysis and there was 
no statistically signi�cant relationship between olfac-
tory functions. With patients who had chemotherapy 
before RT, statistically signi�cant olfactory disfunc-
tion (hyposmia+anosmia) was determined. 26 of 29 
patients (90%) who had chemotherapy, had olfactory 
disfunction (p=0.02) and 7 of 10 patients (70%) who 
had normal smell functions had no prior chemo-
therapy (p=0.04) (Fig. 1). As multivariant analysis, 
increased age (OR:1.33, 95% CI 1.08–1.64; p=0.007) 
and to be treated with chemotherapy (OR:32.95, 95% 
CI 1.35–801.45; p=0.032) were signi�cant factors in 
terms of olfactory disfunction.
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DISCUSSION

Taste and smell changes frequently occur in onco-
logical patients but patients can not recognize until 
they reach anosmia levels.[10] �e patients are anable 
to signify these changes and due to the thought of 
they are not treatable, stu� and patients don’t com-
municate about olfactory semptoms su�ciently.[9] 
Olfactory disfunctions are related to taste disfuc-
tions, decrease to enjoy eating and they may be seen 
as semptom clusters with dry mouth, weight loss, 
anorexi and fatigue.[11] To treat one semptom can 
cure other semptoms.[12] Olfactory disfunctions af-
fect negatively nutritional status and can cause mal-
nutrition. It’s important to determine taste and smell 
changes for preventing malnutrition.

In this study, 48 patients olfactory functions were 
evoluated before RT. 27 patients (56%) had hiposmia, 
11 patients (23%) had anosmia. Olfactory disfunction 
frequency was 79% in our study. As the studies using 
self reported methods, olfactory disfunction in onco-
logical patients was seen 5–60% a�er chemotherapy. 
As our results, 90% of patients who had chemother-
apy had olfactory disfunction. Objective methods are 
probably more e�cient to assess olfactory functions. 
�ere are di�erent results about the relation between 

olfactory functions and CT. Riga et al.[10] evaluated 
the relation between olfactory functions and di�er-
ent CT drugs by using Sni�n Sticks test and they re-
ported that, CT e�ects olfactory functions adversely 
even though they did not analyse the di�erence in 
CT regime groups. Although studies which searched 
di�erent CT agents did not �nd any di�erence of ef-
fect on smell functions,[13] a recent study reported 
lower smell theshold a�er CT with 5-FU and capesit-
abine as compared with cisplatin and carboplatin.
[10] Yakirevitch et al.[14] established any olfactory 
function alterations during CT or 3 weeks a�er cis-
platin-based CT in 21 patients. Conversely, Steinbach 
et al.[15] reported decrease in TDI scores during 
carboplatinum+paclitaxel CT in 12 ovarian cancer 
patients, especially in threshold scores. To paralel this 
study we determined lower threshold scores as com-
pared with other scores.

Many studies investigated the e�ect of age, gender 
and smoking status on smell and taste functions. Most 
of them reported no relation between smoking and 
taste and smell changes, while one smaller study dis-
agreed.[16,17] Also, we did not �nd a signi�cant rela-
tion between smoking and olfactory disfunction .

In general population, taste and smell are attracted 
by age. Steinbach et al.[13] reported more sensitiv-
ity to olfactory disfunction with older patients a�er 
CT. Reduction of olfactory receptor cells and their 
regeneration capasities, mucus secretion and epi-
thelial thickness with older age cause smell changes.
[10] According to some studies in elder patients smell 
changes were more severe a�er CT.[10,13,18] �ere 

Table 1 Demographics of patients

Demographics n %

Age, mean 59 (30–76)

Gender

Female 29 60.4

Male 19 30.6

HT

Yes 14 29.2

No 34 70.8

DM

Yes 9 18.8

No 39 81.2

CT

Yes 29 60.4

No 19 30.6

Smoking

Yes 14 29.2

No 34 70.8

Alcohol

Yes 2 4.2

No 46 95.8

HT: Hypertension; DM: Diabetes mellitus; CT: Chemotherapy.

Fig. 1. �e relation between chemoteraphy and olfac-
tory disfunction.



doi: 10.5505/tjo.2026.4966
196 Turk J Oncol 2026;41(3):193–197

are studies showed that in younger patients olfactory 
function was a�ected more severely, it might be due 
to their higher initial olfactory scores[19] and be-
cause of elder patients initial lower olfactory scores 
the reduction a�er CT was lesser. In this study, we de-
termined that increased age was signi�cant factor in 
terms of olfactory disfunction but we did not evaluate 
the initial olfactory scores before CT.

As literature, 80 % of treatment naive oncological 
patients had olfactory disfunction[20] and also a�er 
localize treatments such as stereotactic body radia-
tion therapy or surgery taste and smell changes could 
be seen.[7] Olfactory changes in cancer patients can 
ocur by in�uencing of chemoreceptor sites for me-
chanichal, metabolic and neurological reasons or as 
the result of oncological treatments. We reported ol-
factory disfunction with treatment naive patients cor-
respondingly with literature. 

Olfactory and taste alterations are frequently ob-
served in patients with cancer and can adversely a�ect 
food intake and nutritional status.[21]

CONCLUSION

We reported olfactory disfunction at 79% of patients 
who were planned de�nitive radiation therapy. �ese 
changes a�ect nutritional status by reducing appetite 
and food intake. Furthermore, smell sensation warn 
us against dangers such as gas, �re and spoiled food. 
To be aware of these pathologies before and during 
treatment is important for providing required sup-
portive treatment. 
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