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Fig.1. Block diagram of IVOP recording system. Recording
IVOP electrodes, placing in the center of the frontal scalp
superior to the orbits, were served as bipolar conductors.
Distance between the IVOP electrodes was about 4.5 cm. The
upper frontal center scalp served as a ground. At the initial
point of injection, the experimenter stepped on the foot switch.
Subjects switched the response button upon sensation of
intravenous olfaction. All data were saved to a hard disk on a
personal computer via an interface with A/D conversion.
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Fig. 2. Calculation of increasing ratio. Forty-second IVOP
prior to (#) and after (*) injection are indicated. The mean
amplitude of the early IVOP (#) divided by the mean amplitude
of the later IVOP (*) is defined as the IR. Horizontal line
indicates the time, and vertical line indicates amplitude. A
vertical thick line indicates the period of Alinamin injection.
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Fig.3. Examples of IVOP responses. Six typical IVOP
responses from 179 cases were plotted. IVOP responses of
normosmia volunteers with and without pain are displayed in
recordings A and B, respectively. IVOP responses of patients
with suspected olfactory disturbance are illustrated in
recordings C to F. Details included chronic sinusitis(C), side
effect of anti-tumor agent (D), untoward effect of brain surgery
(E) and Alzheimer’s disease (F). Horizontal lines with arrows
indicate the duration of each SR. A horizontal line without an
arrow illustrates the period of Alinamin injection. Word
“response” means SR. A vertical line indicate 20 V.
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Fig.4. Distribution of IRs of all cases (n=176). Several IRs are
apparently scattered. Horizontal line indicates the IR, and
vertical line indicates the number of subjects.
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Table 1. Details of PS-recorded cases exhibiting large IR (>2.0)

Case Sex Age Cause SR PS IR
1 F 58 Left nasal tumor + 35 2.01
2 F 56 Allergic rhinitis -+ 1.7 2.02
3 M 29 Volunteer + 6 2.05
4 M 67 Unknown - 3 2.07
5 F 56 Sinusitis + 0 2.17
6 F 31 URI + 0 2.26
7 F 52 Side effect of UFT + 8.3 2.29
8 M 22 URI + 7 2.37
9 F 76 Side effect of UFT - 3 2.42
10 F 37 Allergic rhinitis + 10 2.50
11 M 59 Unknown - 53 2.64
12 F 63 Unknown - 4.2 2.75
13 F 58 URI - 55 2.89
14 F 57 Brain tumor -+ 8 3.06
15 M 22 Volunteer + 6 3.10
16 F 53 Allergic rhinitis + 4.2 3.11
17 M 31 Allergic rhinitis + 8 3.27
18 F 7 Congenitive + 1.8 3.96
19 M 78 Unknown - 7 3.99
20 F 57 Unknown + 9 4.50
21 M 53 Brain tumor - 0 4.75
22 M 35 Allergic rhinitis + 7.3 5.56
23 M 48 URI + 7.8 6.11
24 M 30 Volunteer + 10 6.80
25 M 23 Volunteer + 3 7.26
F, female; M, male; URI, upper respiratory inflammation;
SR, subjective response; +, positive reaction;
-', negative reaction; PS, pain scale; IR, increasing ratio.
Table 2. Classification of subjects according to the backgroud
Category Number of subjects IR P
Sex
Male 83 1.65+1.22 0.78%
Female 93 1.600.92
Age
Under sixty 124 170117 0.23%
Over sixty 52 1.4610.81
Classification
Vo{unleer 29 1.8241.53 0.58%
Patient 147 1.59£0.96
Degree of olfactory disturbance
Normal 31 1.94+£1.47
Slight 29 1.610.88
Mild 28 1.71£1.37 0.15%%
Severe 22 1294048
Anosmia 54 1.47%£0.69
Unknown 12 1.931+1.58
Perception of intravenous olfaction
Smell 123 1.71%1.14 <0.05%
No smell 53 1.44+0.88
Perception of pain
Pain ‘ 80 1.90%1.32 <0.01%
No pain 25 1.2410.39
Unrecorded 71 1.4610.85
Perception of smell and/or pain
A: no smell and no pain 8 0.97+0.13
B: sm.ell and no pain 17 1.38£041 <0.05%*
C: pain and no smell 29 1.51£0.76
D: smell and pain 51 2.12£1.51
Unknown 71 1.46+0.85

IR, increasing ratio. IRs are expressed x £ SD.

*Mann-Whitney.

**Kruskal-Wallis.
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The potential oscillation elicited by intravenous olfaction and its applicability as a clinical objective olfaction test
Sachiko Hatanaka, Department of Otorhinolaryngology, Graduate School of Medicial Science, Kanazawa University,
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Abstract

The first step with respect to diagnosis of olfactory disturbance involves a measurement of the olfactory ability of the
patient. An intravenous olfaction test employing thiamine propyl disulfide (Alinamin; Takeda Chemical Industries, Osaka,
Japan) is widely applied in clinical olfactometry in Japan. This test is subjective; consequently, the diagnostic value of the test
is diminished when the subjective response is unreliable. The elicited of a gamma band potential oscillation on the scalp by
intravenous olfaction has been documented: moreover, this has been labeled the intravenous olfaction-elicited potential
(IVOP). Subjects occasionally complained of smelling Alinamin as well as the pain caused by Alinamin injection. 179
individuals presenting a variety of olfactory thresholds participated in this study. The mean potential amplitudes prior to and
following Alinamin injection were compared; this parameter was defined as the increase ratio (IR). Subjects were partitioned
into four categories: no smell and no pain (A), smell and no pain (B), pain and no smell (C), smell and pain (D). IR readings
in category A were the smallest of all categories; larger IR readings were observed in cases within categories B and C; while
subjects from category D demonstrated the largest IR values. Significant differences were evident across the categories
(Kruskal-Wallis test, P<0.05); moreover, the IR grouping for each category was significantly distinct, except between
categories B and C (Mann-Whitney test, P<0.05). It is certain that IVOPs are caused by olfaction; however, [IVOP response is
affected by the sensations of both smell and pain. IVOP is applicable as an objective olfactometry test for subjects lacking the
injection pain associated with Alinamin. Extraction of the olfactory component from IVOP elicited by intravenous olfaction
will possibly permit the development of an objective intravenous olfaction test for all subjects.



