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— ABSTRACT —

The olfactory and gustatory function tests are diagnostic tools to identify disorders of smell and taste related
disorders which impair risk detection and quality of life in daily life. Also the tests are involved in the early
detection of neurodegenerative diseases and medico-legal problems responsible for compensation. There is a
subjective test that evaluates an examinee's subjective response to stimuli and an objective test that evaluates
the examinee's physical response to stimuli. The subjective olfactory and gustatory function tests require the
examinee’s cooperation and are clinically widely used but there might be a risk of malingering. The objective
olfactory and gustatory function tests are objective tools but the invasiveness and complexity of the tests
might limit the usage rather in the clinical field. However, these objective tests must be considered to detect
malingering in the medico-legal problems or for those whom communication or cooperation is impossible. (J

Clinical Otolaryngol 2020;31:148-154)
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Table 1. Psychophysical olfactory function test

Phychophysical test

Olfactory components

Sniffin" Sticks test
(including KVSS-II)

YSK olfactory function test (YOF)

Conneticut Chemosensory Clinical Research Center Test
(CC-CRQO)

T&T Olfactometer
University of Pensylvania Smell Identification Test (UPSIT)
Cross-Cultural Smell Identification Test (CC-SIT)

Alinamine test

Threshold, discrimination, identification

Threshold, discrimination, identification

Threshold, identification

Threshold, identification
Identification
Identification

Latent time, duration time

AR FAIZE Fa gloks o] sl vk, AA
Hl-g-o] HlaLA] go] Ei= Ho|t},

oA 7= Sniffin” Sticks test(Burghart Mess—
technik GmbH, Wedel, Germany)*'¥= &7+ 1%,
A QIR AARE W Egkete] gAkste] U= 4
ARZA, UPSITH o7 A| = A& do] Fou, H5E
Wrgolct, #l FEH|2 S24HUE ARESHEE Bho] AARE
o] 7hagt tAl, A Het FARRLY] FAIZE B2
S,

Korean Version of Sniffin" Sticks(KVSS, Burghart
Messtechnik GmbH, Wedel, Germany) AAY =
Sniffin’ Sticks test & A HAF] HAHE =<l 2
=3 208 AT Zlojtk, KVSS AAks AEAARS
ol KVSS—T 2 4] ARl KVSS-117}F )tk KVSS—
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o, 24 I64e] 2 92, 4, A BE B
o] 487 TH- oA dvby o g 153 olste] H¢- &7 9]
b A4, 157 23t 308 w|vke] 49 &7 4E|, 3
A ool A9 A4 Fotea Neki, ol %awa}
ofl Al Byolu} AR Wi FEAE gt B7F AR <l
ARkan Qlct,

F|tof| gh=tofl 4] 7HukEl YSK Olfactory Function
test(YOF test, Kimex Co., Suwon, Korea)®= npzt7}
A& 247y 127019] Z2F 2], A, Q1A HARE gAbst
o Yehf= Aatolm, 12709 $7+ Q1] A} &2+
% 8= 78 AE7E 7H 2ol 4= el
ofl Al AIer TP o R FAE ] Qlrt, 367 vH oA
157 o]ste] 49 F7+e] ebd &4 155 23} 214 o

sto] 749 57 4E, 217 23ke] A9 A 4R
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X n—butyl alcohol (n—butanol)™"® 4] phenylethyl
alcoholS ARE-5lo] B2 R AR & (Material safety
data sheet)& 2L St 20209 7€ol= AHdAE]
HARAY 57 A 715 918 A4 71004
KVSS—119] thA] HAR Ql7utol gke Zfjoll A 1 22
Qo] STt AR oAtEr

7 9], ul=to Al JHEE Conneticut Chemosensory
Clinical Research Center Test(CC—CRC)"”& Hers
< o]&% AA AR} 10714 WAE o83k 914 H
}\]-9,] ?B‘LA]— ?HAE o]_Q_s]_o:] 7571—0 XX*]O]-_“:_-__ 7‘5‘/&]—0]]‘,]—
0|9} M]3 dE A= T&T olfactometer(Daiichi
Yakuhin Sangyo, Tokyo, Japan)”Z 7|s}o] AL&5
=], dENA ¢J&3t 5714 2+ (B—phenylethyl
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Fig. 1. Sites for measurement of the taste threshold in
electogustometry. Soft palate to evaluate greater su-
perficial pertrosal nerve, tongue base to evaluate glos-
sopharyngeal nerve, and the tongue tip to evaluate
chorda tympani nerve are stimulated and bilaterally
checked.

o
~
>
ol
2

o
fru

=2 o
%

62

S~

©

> oox
oy

-, "z s 9 Xq”“’ﬂ ﬂ}—/\]ﬁ
UEl= Y3 (electroencephalography,
sk5 24k AAtolh ™ FR R (ver-
A 7155, =7 wobds

A1E 7| 7hasks ko] oh;}

2L Nogy o
o o

1l

o

o

eyl
Fes)
Q
e

o

1o

tex)oll Al 7}
&L F7FskaL %
ZaR S Ee P = i o v DA i P R BAE PR S
How 35t u|z AL B2k 7490 A uf
Ag FIst7] el AHE 4= Qlt.

o], |zt A= £ 7154 HAT|EH IS ©
é %1]-4_.37,38)

e B

OZi

g
% %

=13

F

=2
& A

Mo oz Ho
o



)

Ao] Mg BrhsH Faael 22l 4]
of -2 BokSHE ARl AL Al 22l 7
AY) A9, AR YRR F2 D vzt Fael B
o] BgE: gich. AT, F2+ Hakrch w1z} Zajoel
gt 4 ATES JYHOR REI gFolu], 52t
W |z Akt Batste] GRS Ao Exoh
U WS A7 JORE BT AOR Ml Aw
o FA B9, AEH D A BRYO Qla) A
Ao Aol ARSI Qi WU WA 4T,
FEO2 Y A7k ek A, ol AWH
Q1 Ak R FHA HAE B o] o4
He A9, F2 D vz gole] WA w BAE 3
QU57] I WHEA] el sok 3 Sloch

F4E0] 1 /1% A, 012, viz o, F24, $24 Yo

This work was supported by a 2020 research grant of Pusan National

University Yangsan Hospital.

REFERENCES

1) Blomgqvist EH, Bramerson A, Stjarne P, Nordin S. Conse-
quences of olfactory loss and adopted coping strategies. Rhi-
nology 2004;42(4):189-94.

2) Hsieh JW, Keller A, Wong M, Jiang RS, Vosshall LB.
SMELL-S and SMELL-R: olfactory tests not influenced by
odor-specific insensitivity or prior olfactory experience. Proc
Natl Acad Sci U S A 2017;114(43):11275-84.

3) Grabenhorst F, Rolls ET, Margot C, da Silva MA, Velazco
MI. How pleasant and unpleasant stimuli combine in different
brain regions: odor mixtures. J Neurosci 2007;27(49):13532-
40.

4) Bensafi M, Rouby C, Farget V, Bertrand B, Vigouroux M,
Holley A. Autonomic nervous system responses to odours:
the role of pleasantness and arousal. Chem Senses 2002;
27(8):703-9.

5) Lee JE. Olfaction and Alzheimer disease. J Rhinol 2017;
24(2):1-7.

6) Jung HJ, Shin IS, Lee JE. Olfactory function in mild cogni-
tive impairment and Alzheimer’s disease: a meta-analysis.
Laryngoscope 2019;129(2):362-9.

7) Ye MK. Diagnosis and treatment of taste disorder. J Clinical
Otolaryngol 2007;18:28-32.

8) Hummel T, Whitcroft KL, Andrews P, Altundag A, Cinghi C,
Costanzo RM, et al. Position paper on olfactory dysfunction.
Rhinol Suppl 2017;54(26):1-30.

9) Murphy C. Loss of olfactory function in dementing disease.
Physiol Behav 1999;66(2):177-82.

10) Braak H, Braak E. Morphological criteria for the recogni-
tion of Alzheimer’s disease and the distribution pattern of
cortical changes related to this disorder. Neurobiol Aging
1994;15(3):355-6.

11) Doty RL, Shaman P, Dann M. Development of the Univer-
sity of pennsylvania smell identification test: a standardized
microencapsulated test of olfactory function. Physiol Behav
1984;32(3):489-502.

12) Doty RL, Marcus A, Lee WW. Development of the 12 item
cross-cultural smell identification test (CC-SIT). Laryngo-
scope 1996;106(3 Pt 1):353-6.

13) Kobal G, Hummel TH, Sekinger B, Barz S, Roscher S, Wolf
S. Sniffin” sticks: screening of olfactory performance. Rhi-
nology 1996;34(4):222-6.

14) Hummel T, Sekinger B, Wolf SR, Pauli E, Kobal G. Sniffin’
Sticks: olfactory performance assessed by the combined
testing of odour identification, odour discrimination, and ol-
factory threshold. Chem Senses 1996;22(1):39-52.

15) Hong SC, Yoo YS, Kim ES, Kim SC, Park SH, Kim JK, et
al. Development of KVSS Test (Korean Version of Sniffin’
Sticks Test). Korean J Otorhinolaryngol-Head Neck Surg
1999;42(7):855-60.

16) Ha JG, Kim J, Nam JS, Park JJ, Cho HJ, Yoon JH, et al.
Development of a Korean culture-friendly olfactory function
test and optimization of a diagnostic cutoff value. Clin Exp
Otorhinolaryngol 2020;13(3):274-84.

17) Bale AS, Lee JS. An overview of butanol-induced develop-
mental neurotoxicity and the potential mechanisms related to
these observed effects. Neurotoxicol Teratol 2016;53:33-40.

18) Segal D, Bale AS, Phillips LJ, Sasso A, Schlosser PM, Star-
key C, et al. Issues in assessing the health risks of n-butanol.
J Appl Toxicol 2020;40(1):72-86.

19) Cain WS, Gent JF, Goodspeed RB, Leonard G. Evaluation of
olfactory dysfunction in the connecticut chemosensory clini-
cal research center. Laryngoscope 1988;98(1):83-8.

20) Takagi SF. A standardized olfactometer in Japan. Ann NY
Acad Sci 1987;510:113-8.

21) Takagi SF. Olfactory test. In: Takagi SF (ed) Human olfac-
tion. University of Tokyo Press, Tokyo. 1989. p.35-69.

22) Miyanari A, Kaneoke Y, Ihara A, Watanabe S, Osaki Y, Kubo
T, et al. Neuromagnetic changes of brain rhythm evoked by
intravenous olfactory stimulation in humans. Brain Topogr
2006;18(3):189-99.

23) Hummel T, Knect M, Kobal G. Electro-olfactogram in man.
Soc Neurosci Abstr 1996;22:653.

24) Wrobel BB, Leopold DA. Clinical assessment of patients
with smell and taste disorders. Otolaryngol Clin North Am
2004;37(6):1127-42.

25) Wang J, Eslinger PJ, Doty RL, Zimmerman EK, Grunfeld
R, Sun X, et al. Olfactory deficit detected by fMRI in early
Alzheimer’s disease. Brain Res 2010;1357:184-94.

26) Han P, Zang Y, Akshita J, Hummel T. Magnetic resonance
imaging of human olfactory dysfunction. Brain Topogr 2019;
32(6):987-97.

27) lannilli E, Leopold DA, Hornung DE, Hummel T. Advances
in understanding parosmia: an fMRI Study. ORL J Otorhino-

153



J Clinical Otolaryngol 2020;31:148-154

laryngol Relat Spec 2019;81(4):185-92.

28) Tomita H, Ikeda M, Okuda Y. Basis and practice of clinical
taste examinations. Auris Nasus Larynx. 1986;13Suppl 1:S1-
15.

29) Mueller C, Kallert S, Renner B, Stiassny K, Temmel AF,
Hummel T, et al. Quantitative assessment of gustatory func-
tion in a clinical context using impregnated “taste strips”.
Rhinology 2003;41(1):2-6.

30) Landis BN, Welge-Luessen A, Bramerson A, Bende M,
Muller CA, Nordin S. et al. “Taste Strips” - a rapid, lateral-
ized, gustatory bedside identification test based on impreg-
nated filter papers. J Neurol 2009;256(2):242-8.

31) Hwang CS, Kim JW, Al Sharhan SS, Kim JW, Cho HJ,
Yoon JH, et al. Development of a gustatory function test for
clinical application in Korean subjects. Yonsei Med J 2018;
59(2):325-30.

32) Matsuyama H, Tomita H. Clinical applications and mecha-
nism of intravenous taste tests. Auris Nasus Larynx 1986;13
Suppl 1:543-50.

33) Tomita H, Ikeda M. Clinical use of electrogustometry:
strengths and limitations. Acta Otolaryngol Suppl 2002;
(546):27-38.

34) Murphy C, Quifionez C, Nordin S. Reliability and validity
of electrogustometry and its application to young and elderly
persons. Chem Senses 1995;20(5):499-503.

35) Fank ME, Smith DV. Electrogustometry: a simple way to
test taste. In: Getchel TV, Doty RL, Bartoshuk LM, editors.
Smell and taste in health and disease. New York: Raven
Press; 1991. p.503-14.

36) Hummel T, Genow A, Landis BN. Clinical assessment of
human gustatory function using event related potentials. J
Neurol Neurosurg Psychiatry 2010;81(4):459-64.

37) Hummel C, Frasnelli J, Gerber J, Hummel T. Cerebral pro-
cessing of gustatory stimuli in patients with taste loss. Behav
Brain Res 2007;185(1):59-64.

38) Henkin RI, Levy LM, Lin CS. Taste and smell phantoms
revealed by brain functional MRI (fMRI). J Comput Assist
Tomogr 2000;24(1):106-23.

154



