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A patient with varied equivocal complaints of vasomotor disorders, including
psychological components that developed during the climacteric, was followed for
12 years. The detailed content of their complaints obtained during patient inter-
views, and three types of plethysmography findings (finger-tip and toe-tip plethy-
smography, and its primary differential, i.e., velocity plethysmography, and its
secondary differential, i.e., accelerated plethysmography) were applied and assessed,
and the conclusions below were obtained. (1) Finger-tip and toe-tip plethysmography
findings: There was good consistency between the changes in the clinical manifesta-
tions and the finger-tip and toe-tip plethysmography patterns. (2) Finger-tip and
toe-tip velocity plethysmography findings: There was good consistency between the
clinical manifestations and the finger/toe wave height ratio. (3) Finger-tip and
toe-tip accelerated plethysmography findings: The wave pattern is more closely in
tandem with the patient’s physical condition, and the patient’s physical condition
was good when the b/a and d/a values were almost the same. There was developed
the climacteric disorder during the period when her child became independent, her
husband, who had important position in his company and had been completely
engrossed in his work, responded to the physician’s explanation and request for
support by beginning to devote more attention to his wife, and that had the greatest
therapeutic effect, leading to the “psychological remarriage” described by Tamaya
et al.

Toshiko TAKEMIY A, Akemi TANAKA*, Hiromi WATANABE**, Seiko YAMAGUCHI,

Introduction

Clinical testing methods available for
vasomotor disorders, which often occur during
the climacteric, are limited. Based on long
years of clinical experience we have been utiliz-
ing finger-tip plethysmography”~®. In this
study, however, we measured digital plethysmo-
graphy (DPG) and their primary differential

(velocity plethysmography; VPG) and secon-
dary differential (accelerated plethysmography;
APG), and conducted comparative medical
assessments with the course of other clinical
test findings and the patient’s symptoms.
Detailed interviews regarding the patient’s
complaints, centering on psychological factors,
were also conducted, and an attempt was also
made to match them with the plethysmographic
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findings.

A discussion of the patient’s complaints
based on aspects of interpersonal relations
between women and family members in today’s
society is also included.

Methods

Since 1975 we have been using accelerated
plethysmographs (a differential analyzer was
installed in the Fukuda Electronics PT703 to
produce the finger-tip plethysmograph and the
recording speed was adjusted).
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Fig. 1 Course of the plethysmographic findings

DPG: The patient’s physical condition, both good
and poor, is more closely reflected by the toe-tip
pulse wave. Her DPG showed always mono-
phasic pattern by the finger-tip pulse wave, but
showed in good condition dilated pattern by
toe-tip pulse wave (refer to Table 1). DPG wave
height is rather higher hypersensitive times. the
patient complained of discomfort when the
finger-tip wave height were 4.0~4.5 (mV/V),
whereas she felt refreshed at 3.0~3.8 . When
toe-tip wave height was 0.25~0 .4, the feeling of
coldness was severe. At 1.0 and above the
patient was asymptomatic (refer to Table 2).
VPG: The patient’s physical condition was good
when the finger/toe ratio was about 2.0. The
balance between finger and toe blood flow
appear to reflect the patient’s physical condition
better than either of the wave heights alone
(refer to Table 3).
APG: The finger-tip pulse wave pattern is more
closely in tandem with the patient’s physical
condition. And her condition was good when the
b/a and d/a values were almost the same (refer
to Table 1, 4, 5).

The items listed below were assessed periodi-
cally. The plethysmographs were obtained with
three methods (DPG, VPG, APG) when this
patient aged 50~58 years, with one method
(DPG) when she aged 47~49 years.

1. Symptom (in as great detail as possible)

2. Confirmation of clinical signs

3. General clinical studies (ECG, general
blood studies, serum biochemistry studies,
routin urinalysis, postural changes in blood
pressure, etc)

4. Chest X-P (once a year)
5. Plethysmography measures were recorded
(refer to Fig. 1)

1) DPG wave patterns and wave height

2) VPG wave height

3) APG wave patterns (ABCDEFG), wave
height (abcde) (refer to Fig. 2)

Case Study

1. Patient

The patient is a 58-year-old (1996) full-time
homemaker, whose husband holds an important
position in his company, and who had a son who
has already become independent. Her chief
complaint when the first examined 12 years
previously was hot flushes, cold extremities,
general malaise, insomnia, dull headedness,
headaches, irritability, labile blood pressure,
palpitations, etc.

i L

wave height (a~e¢e)
Fig. 2 APG
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The history of her involvement with the
college hospital is as follows. At age 47 she was
visiting her family doctor’s office almost every
day with equivocal complaints, but was told
that she had a climacteric disorder, and that
nothing could be done except wait until it
passed. Disappointed and desiring more aggres-
sive treatment, she was referred to this hospital
and was examined.

Her menses became irregular soon after she
turned 47 years old (their timing and duration
were irregular and had gradually diminished).
Menopause occurred at 47 years 11 months, the
average age at which menopause occurs in
Japan.

The patient’s past medical history revealed
that she had been treated for tuberculosis at
age 25, and her chest X-ray findings were also
checked once a year during the course of
follow-up.

2. Findings at the time of the intial exami-
nation

Blood pressure: 180/80 mmHg; pulse: 100/
min, regular; hed, neck, thorax, abdomen:
unremarkable; extremities cold, skin surface
temperature 26~27°C (in a comparison subject
of the same sex and age: 30°C). There were no
abnormal neurological findings. Chest X-ray
revealed old tuberculosis; the 1-hour eryth-
rocyte sedimentation rate was 14 mm/h; the
tuberculin reaction was positive; the results of
the blood and serum biochemistry studies and
urinalysis were normal; the ECG revealed mild
ischemic changes (There was no Q wave, only
slight ST-T wave depression, and no arrhyth-
mias).

3. Course of the plethysmographic findings
1) DPG

The patient’s physical condition, both good
and poor, is more closely reflected by the toe-
tip pulse wave. Her DPG showed always mono-
phasic pattern by the finger-tip pulse wave, but
showed in good condition dilated pattern by
toe-tip pulse wave (refer to Table 1).

DPG wave height is rather higher hypersensi-
tive times. The patient complained of discom-
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Table 1 DPG and APG patterns

Age ) DPG DPG APG APG
(yr) nd finger, 2nd toe, 2nd finger, 2nd toe,
right hand | right foot | right hand | right foot

47 msr m — —

48 mst msr — —

49 msr sr. dil — —
50 msr sr. dil C B

51 msr sr E B

52 msr sr D B

53 msr ST E B

54 msr ST D B

55 msr Sr D B

56 msr sr D B

57 msr sr. dil D B

58 msr sr. dil C B

m : monophasic, s: sclerotic, r: rigid, dil : dilated.

APG types “B, C, D, E” are demonstrated similarly in
Fig. 2.

The patient’s physical condition is more closely reflected
by the toe-tip DPG and the finger-tip APG.

fort when the finger-tip wave height were
4.0~4.5 (mV/V), whereas she felt refreshed at
3.0~3.8. When the toe-tip wave height was
0.25~0.4, the feeling of coldness was severe.
At 1.0 and above the patient was asymptomatic
(refer to Table 2).
2) VPG

The patient’s physical condition was good
when the finger/toe ratio was about 2.0. The
balance between finger and toe blood flow
appear to reflect the patient’s physical condi-
tion better than either of the wave heights alone
(refer to Table 3).
3y APG

The finger-tip pulse wave pattern is more
closely in tandem with the patient’s physical
condition. And her condition was good when the
b/a and d/a values were almost the same (refer
to Table 1, 4, 5).
4. Course of the patient’s complaints

Hot flushes: The hot flushes peaked during
the year around menopause and stopped com-
pletely at age 55.

Cold extremities: The patient’s extremities
were cold from age 47 to 53, but this symptom
repeatedly grew worse and milder with changes
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Table 2 DPG wave heights

Table 4 APG wave heights

s | il | miue
(mV/V)
47 3.8 0.8
48 0.3 0.3
49 2.2 0.6
50 4.5 1.3
51 3.3 0.8
52 5.0 0.7
53 3.0 0.8
54 3.8 1.2
55 3.8 1.4
56 3.0 1.0
57 3.0 1.1
58 2.0 0.8

@%’ a b c d e
(mV/V)
47 — — — — —
48 — — — — —
19 — — — — —
50 4.8 1,4 0.8 1.2 0.7
51 2.0 0.8 0.0 1.0 0.2
52 2.7 0.8 0.6 1.2 0.6
53 1.8 0.5 0.3 0.8 0.4
54 2.2 0.2 0.1 0.7 0.3
55 1.5 0.3 0.2 0.3 0.3
56 2.0 0.2 0.1 0.2 0.2
57 2.2 0.3 0.1 0.3 0.3
58 1.3 0.3 0.3 0.4 0.2

Wave height is rather higher during hypersensitive
times. The patient complained of discomfort when the
finger-tip waves were 4.5~5.0 (mV/V), whereas she felt
refreshed at 3.0~3.8.

When the toe-tip wave height was 0.25~0.4, the feeling
of coldness was severe. At 1.0 and above the patient was
asymptomatic (all of the values are the lowest values
measured that year).

Table 3 VPG wave heights

nweor | e | e | Engo

(mV/V)
47 — — —
48 — — —
49 — — —
50 3.5 0.4 8.8
51 1.3 0.6 2.1
52 1.9 0.3 6.3
53 1.5 0.5 3.0
54 1.5 0.7 2.1
55 1.5 0.7 2.1
56 1.4 0.7 2.0
57 1.4 0.7 2.0
58 1.0 0.5 2.0

The patient’s physical condition was good when the
finger/toe ratio was about 2.0 (mV/V). The balance
between finger and toe blood flow appear to reflect the
patient’s physical condition better than either of the
wave heights alone.

No correlation was found between the changes in each of
“abcde” waves height and changes in the patient’s physi-
cal condition.

Table 5 -b/a & -d/a

Age(yr) -b/a -d/a
47 — —
48 — -
49 — -
50 0.29 0.31
51 0.40 0.50
52 0.29 0.44
53 0.27 0.44
54 0.09 0.32
55 0.20 0.20
56 0.10 0.10
57 0.14 0.14
58 0.23 0.31

b/a recognized an index of arteriosclerosis, d/a recog-
nized as an indicator of the degree of arteriolar func-
tional dilatation. The patient’s physical condition was
good when the b/a and d/a values were almost the same.

Dull headedness: The dull headedness was

worse after nights when the patient was unable
to sleep and also became worse before the
patient’s occasional menses. However, it was
never a clearly localized “pain”.

Irritability: Irritability almost always occur-

red in association with insomnia.

in the seasons, without any particular peak

being observed. The patient has not complained
of cold extremities since she turned 54 years

old.

Insomnia: The insomnia was mostly governed

by psychological factors, and it repeatedly grew
worse and better according to her husband’s

schedule.
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Chest discomfort: The chest discomfort close-
ly coincided with the occurrence of cold
extremities. The patient tended to complain of
chest discomfort more often when her family
was at home. It did not progress over the
12-year period, but instead gradually decreased.
It decreased sharply from 52 years of age
onward, and hardly ever occurs now.

General malaise: The complaints of general
malaise stopped about one year after the end of
the menopausal period.

Large fluctuations in blood pressure: The
changes in blood pressure occurred only for one
year during menopause and improved in
response to sleep-inducing agents or minor tran-
quilizers.

Low back pain, arthralgia, stiff shoulders,
paresthesia of the hands and feet: The patient
complained of low back pain, arthralgia, stiff
shoulders, paresthesia of the hands and feet as
though she occasionally remembered them, but
they improved just by listening, without any
special treatment. Recently the patient has been
saying that she often goes for walks or per-
forms calisthenics.

5. Summary of the patient’s complaints

The complaints that were relatively persist-
ent were those associated with the vasomotor
nervous system, consisting of facial flushing,
coldness of the extremities, and chest discom-
fort. Almost all of these complaints stopped
about two years after menopause, and at the
present time the patient is leading a pleasant,
complaint-free life. We requested that she
return periodically for the purpose of managing
her borderline hypertension, and she is being
followed every season, with plethysmography
included the clinical tests.

Discussion

1. Clinical application of plethysmography
to every patient

While in general there have already been
many cross-sectional multiple-patient studies,
long-term observation of the same subject is
also indispensable to research on the elderly
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and climacteric women, in whom there are
often individual differences. Particularly in the
case reported in this paper, the fact that the
examinee, the examiners, the time of the exam-
inations and their duration, and the instruments
used were almost always the same can be said
to have made comparisons relatively easy.

We started applying plethysmography to
clinical examinations in the Department of
Internal Medicine of Tokyo Women’s Medical
College in 1966, and as the instruments im-
proved have repeatedly assessed their interpre-
tation with investigators at other universities.
We have been using APG since 1975, making
reports, mostly at meetings of the
plethysmography-Accelerated Plethysmogra-
phy Research Society, carrying out compara-
tive assessments with the results at other insti-
tutions, and have begun to use interpretation
methods on which a consensus has been rea-
ched.

DPG, VPG, and APG each has its own char-
acteristics, and we have continued to report on
applications in the field of internal medicine?,
and indicators in the treatment of
hypertension® and Raynaud’s syndrome®?.
Miura et al compared laser blood flowmetry
and finger-tip plethysmography, reported find-
ing a correlation betrween blood flow measured
by the laser flowmeter and both DPG wave
height and VPG wave height, and drew up
guide-lines for clinical applications that take
advantage of the special characteristics of
both?.

The fact that the b/a value (recognized as an
index of arteriosclerosis) and the d/a value
(recognized as an indicator of the degree of
arteriolar functional dilatation) of the APG at
the time the patient’s complaints stopped
(Table 5) and she felt better in the present study
were almost the same appears to mean that this
time represented the end of the patient’s
climacteric and the time to start keeping arte-
riosclerosis in mind. The same phenomenon has
been inferred at the time when arteriosclerosis
progresses in cross-sectional multiple-patient
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studies®~'?. This is a very interesting finding,
and we intend to continue to investigate it in
the future.

Hardly any of the clinical tests currently
being performed closely parallel the parients’
changing symptoms. The DPG, VPG, and APG
pulse waves are useful as methods of easily
determining the status of the peripheral circula-
tion, which changes from one minute to the
next. While each interpretation has its own
characteristics, evaluation methods will not
improve by making uniform decisions, but by
being innovative based on the principle and
investigating digital wave height ratios such as
b/a and d/a.

2. Psychological discussion of the case

The couple were both university graduates
and married after becoming acquainted through
an o-miai, a traditional Japaense system of
introducing prospective marriage partners. To
please her husband and his family, as well as
her own, the patient never sought employment
and has always been a fulltime homemaker.
There was only one child, a boy, who is already
married and independent. The patient’s hus-
band grduated from a top-ranking university
and is an elite white-collar worker. He has
climbed up the corporate ladder, and the couple
has no financial worries. “Robust” is a fair
description of the husband’s health. He has
never stayed home with a cold and he does not
have any feelings of sympathy or consideration
for sick people. He seems to have the tradi-
tional “breadwinner” life style, even playing
business-related golf on his days off, and he is
often away from home. The patient led a
“devoted wife and good mother” life for more
than 30 years, and while keeping in touch with
her relatives and neighbors, because of her
retiring nature, her life has been relatively free
of problems. However, she has hardly any
friends that she can confide in or who will pass
time with her taking trips, going to shows, and
so forth. Nevertheless, when her son was small,
because she was quite busy with childrearing,
preparation for school, and the like, and she

was spending her time actively engaged, she
never had occasion to consult an internist or a
psychiatrist.

At 49 years of age, i.e., around the time she
was facing the climacteric, her son found
employment, married, and moved out of his
parents house, and the patient lost her sense of
purpose in life. At about that time she started
to visit a clinic almost every day. Even then, her
husband’s life style was still the same, and in
fact he was given a promotion to an important
position and became busier than ever. More-
over, since her husband’s parents did not live
with them, there was no need for her to care for
them.

The patients symptoms, particularly her
insomnia and the associated dull headedness,
headaches, and chest discomfort, etc., often
became more severe and improved in tandem
with the rhythm of her husband’s activities. On
days when her husband came home on time and
they passed the time together, she did not need
to take her medicine and was in good spirits.
Although this way of living, with the wife
completely dependent on her husband, was very
disturbing to the patient, it was impossible to
change abruptly. We therefore explained the
patient’s symptoms to the husband, especially
their psychological aspects, and asked for his
cooperation. Once he sufficiently understood
and adopted a supportive attitude, the amount
of sleep-inducing agents and stabilizers the
patient took decreased dramatically.

The development of the patient’s climacteric
disorder during the period when her child was
becoming independent served as an occasion for
the couple to reconfirm their marital relation-
ship. This appears to represent the so-called
“psychological remarriage” proposed by
Tamaya'?.

Generally, in most cases, a marital gap that
has been growing wider without couple realiz-
ing it (the husband is given an important posi-
tion at work and does not have the time to only
be concerned about his wife’s wishes) leads to a
divorce or nervous disorders. In our own
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patient, the wife’s development of climacteric
disorders provided and opportunity for diagno-
sis and treatment that included the patient’s
marital relationship, and being able to give
advice concerning the shape their future life as
husband and wife even provided the physician
involved with a feeling of satisfaction from
both an internal medical and a psychiatric
standpoint.

Experience with actual cases, as with this
patient, has been becoming more common, and
practical psychiatric knowledge concerning
women is likely to become even more impor-
tant in the future'®.

Conclusion

The clinical manifestations and plethysmo-
graphic findings were periodically checked over
an 12-year period, from age 47 to 58, in a female
patient with equivocal complaints, and the fol-
lowing results were obtained.

DPG: The changes in clinical manifestations
and toe-tip plethysmography patterns closely
paralleled each other.

VPG: The changes in clinical manifestations
and finger/toe wave height ratios closely paral-
leled each other.

APG: The changes in clinical manifestations
and finger-tip pulse wave patterns and balance
between b/a and d/a closely paralleled each
other.

When it is impossible to measure all three
pulse waves simultaneously, we recommend an
interpretation method that makes the best use
of the characteristics of each of them in terms
of the clinical purpose.

In regard to this patient we would particular-
ly like to emphasize that it was insufficient to
simply listen to her tales of multiple climacteric
complaints and accept them, but that it was
necessary to collect as much objective evidence
as possible, provide symptomatic treatment,
and actively solicit the support and cooperation
of the family.

10)

11)

12)

13)
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