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INTORODUCTION

Abdominal palpation is a system of diagnosis used in Kampo medicine, unique
to Japan, designed to discern the patient's “abdominal pattern” of systemic
physical disorder.

Efforts in developing a simulator for abdominal palpation have hitherto been
inadequate, and indeed there has been no such simulator developed in Japan.

For the present study, we developed a simulator for teaching abdominal
palpation (Fukushin Simulator).

We conducted evaluations with clinicians who had attended our lectures on
Kampo medicine, at which they had tried out the simulator for themselves
(“learners”); and teaching faculty who lecture on Kampo medicine, after they
had had a chance to attempt abdominal diagnosis using the simulator
("educators”).

MATERIAL AND METHODS

Arecent lecture on Kampo medicine, taught by the authors, was attended by
149 clinicians, who were asked at the end of proceedings to answer an
anonymous questionnaire survey.

We polled 14 educators on their reactions to the simulator. Their clinical
experience with Kampo medicine ranged from 6-25 years, and 11 of them
were board certified members of the Japan Society for Oriental Medicine.

We asked for their opinions, on a 6-point scale, regarding the usefulness of
and their interest towards the simulator. A final question asked them to write
their impressions and opinions freely.

RESULTS

The Fukushin Simulator consists of 6 abdominal models, designed to recreate 6
significant abdominal patterns. The structure and feature of the models are
displayed in Figure. 1 : Fukuchokukinkincho, Shinkahiko, Kyokyokuman,
Shofukukoman, Shofukufujin, and Shinsuion (Table 1 ).

After attending a lecture featuring the simulator, 77.2% of learners judged the
simulator to be “very useful” or “useful”, and 76.5% said they were “very
interested” or “interested” in the simulator(Figure2, 3).

Educators reported their reactions after a hands-on session with the simulator.
Those finding the simulator “very useful” or “useful” accounted for 78.6%, and
85.7% were “very interested” or “interested” in the simulator.

We compared the responses of educators and learners regarding usefulness or
interest, using the Mann-Whitney's u test.

The difference between the evaluations was not significant (p=0.182 or
p=0.126): both groups appeared to consider the Fukushin simulator to be useful
or to be interested in the simulator.

We also received useful criticisms and suggestions from learners and
educators, such as:1)The “skin” on the models is insufficiently like human skin
to be realistic and this aspect should be improved; 2) The model gives no
feedback on pressure pain and it would be better if pain could be somehow
incorporated into the model; 3) It would be preferable to mark the position of the
groin; 4) It would be preferable if the simulator, in addition to representing
isolated disease patterns, could show disease states where multiple patterns
are simultaneously present.

DISCUSSION

One opinion voiced of learners was that the simulator was useful for diagnosis,
or for the first stage of understanding abdominal palpation, because actually
touching the sites allowed doctors to “get a feel” for the actual practice of
palpation.

One opinion voiced of educators was that abdominal palpation would be easy
to understand for students using the simulator.

In the future we are hoping to incorporate movement such as palpitations into
the models. In addition, we hope to develop a variable model, incorporating
materials that can be manipulated to alter hardnesses at key sites and include a
remote control device that would allow us to change settings.

Other planned improvements include a system to evaluate the pressure applied
by a physician attempting abdominal diagnosis by means of pressure sensors.
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ABSTRACT

Introduction: In the Kampo medical system, there is an abdominal palpation system of diagnosis indigenous to Japan called
Fukushin. In this system, the physician palpates the patient's abdomen and interprets the physiological signs to obtain an
"abdominal pattern", which is of paramount importance in the diagnosis of the patient's condition. One part of abdominal diag-
nosis is a determination of abdominal strength, important in determining excess and deficiency patterns, a key part of Kampo
diagnosis. To aid in the determination of abdominal strength, we modified an existing Fukushin simulator used in abdominal
palpation training to incorporate an abdominal strength model.

Material and method: We built costal and sternal bones using synthetic plastics and formed a thorax and pelvis. For the
insides, we used urethane foam and other materials such as polyester and cotton to enable five gradations of abdeminal resis-
tance from weak to strong.

Resuit: We have developed 5 models reproducing different abdominal strengths, ranging from weak resistance to palpation
to a strong resistance.

Conclusion: 1t is to be hoped that the abdominal strength model will aid in training physicians in Kampo abdominal palpa-

tion and in standardizing Kampo diagnosis.
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INTRODUCTION

Kampo medical theory holds that physiological changes are man-
ifested in the abdomen. Accordingly, physicians use abdominal pal-
pation called Fukushin, a diagnostic method developed in Japan, to

interpret a patient's physiological state. In this method, used in all
kinds of complaints, the physician palpates the patient's abdomen to
determine the degree of resistance to the touch (overall and according
to the area of the abdomen), the reaction of the patient to pressure,
and other signs'".

There have been attempts to interpret the abdominal patterns
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identified through abdominal palpation into western medical terms,
but it has proven difficult to correlate the patterns with the data
obtained from modern medical imagery or clinical tests®'". There
have been attempts to investigate abdominal patterns with a specially
developed instrument, but results have been inconclusive'.

One aspect of abdominal diagnosis is determination of abdominal
strength. Weak abdominal strength means simply that resistance to
palpation is weak, and this indicates a deficiency pattern. Strong
abdominal strength -strong resistance to palpation- indicates by con-
trast an excess pattern. Moderate abdominal strength indicates a
medium pattern between excess and deficiency pattern. In Kampo
medicine, it is believed that a deficiency pattern indicates a small
reaction symptom against pathogens, whereas an excess pattern indi-
cates a large reaction against pathogens.

In the present study, as part of an attempt to improve training in
abdominal palpation and to aim for greater standardization in diagno-
sis, we developed a new abdominal strength model added to an exist-
ing Fukushin simulator that we hope will become a standard.

SUBJECTS AND METHODS

Our abdominal model represents the abdomen of an adult male
from 10 mm above the nipples to 135 mm below the umbilicus. The
total length is 410 mm, width is 310 mm, and depth is 138 mm. To
construct it, we made a base of a hard synthetic resin, and placed
other synthetic parts thereon to form costal and sternal bones and a
pelvis. To simulate the internal organs we used urethane foam with
polyester and cotton. The skin was formed by shaping a flexible sili-
con resin in a mold taken from an actual male human abdomen and
coating the model in it (Fig. 1).

We built 5 levels of resistance, in other words abdominal
strength, into the model (Table 1). For deficiency patterns, we built
one model with moderate deficiency (Model 2), and another where
abdominal resistance is markedly weaker than in the chest and the
abdomen is recessed, representing severe deficiency (Model 1).

For excess patterns, we built one model with moderate excess
(Model 4) and another where the abdomen appears to be swollen
compared to the chest and abdominal resistance is strong, represent-
ing a pattern of marked excess (Model 5).

Table 1. The Fukushin simulator featuring 5 models of abdomi-
nal strength

Model 1: Marked deficiency pattern: abdomen is recessed and abdominal
strength is weak

Model 2: Moderate deficiency pattern: abdominal strength is somewhat weak

Model 3: Medium pattern: abdominal strength is moderate

Model 4: Moderate excess pattern: Abdominal strength is rather strong

Model 5: Marked excess pattern: Abdomen is prominent and abdominal

strength is strong

RESULTS

We encountered a problem with the gas inside the abdominal
model. When physicians pressed down on the model, they encoun-
tered a strange sensation caused by the gas, which threw off their per-
ceptions of abdominal strength.

To solve this problem, we made several small air holes in the
base and added four short legs to the model to make some space
under it for air to escape. Physicians trying abdominal palpation with
the improved model reported that the strange sensation had disap-
peared.

We placed polyester and cotton in the interior of the model, and
coated it in urethane foam. We added several holes to adjust the
resistance. This enabled a medium pattern between deficiency and
excess (Model 3) (Fig. 2).

In this way, we created a model with low resistance to palpation
representing a deficiency pattern and a model with high resistance to
palpation representing an excess pattern.

For the deficiency patterns, we created Model 2 in a similar way
to Model 3, using urethane foam (Fig. 3), but only in certain parts to
make a slightly weaker resistance to palpation than in Model 3.

For Model 1, we layered polyester and cotton over the whole
model, enabling us to realize a weaker resistance to pressure than

Figure 1. Overall view of the abdominal
model featuring an adult male's
torso from chest to lower
umbilical region, coated in sili-
con

Figure 2. Interior structure of Model 3

Figure 3. Interior structure of Model 2

Figure 4. Interior structure of Model 1

Figure S. Interior structure of Model 4

Figure 6. Interior structure of Model 5
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Model 2 (Fig. 4). In addition, this model was built so that the abdom-
inal area was recessed compared to the chest.

For excess patterns, we built Model 4, featuring a somewhat
enhanced resistance to pressure, and Model 5, featuring strong resis-
tance and a somewhat swollen appearance.

Model 4 was constructed in a similar way to model 3 (Fig. 5). We
coated the model in urethane foam but did not add any holes, thus
realizing a stronger resistance to pressure than Model 3.

For Model 5, we coated the entire model with a different kind of
urethane foam from that used in Model 4 (Fig. 6), enabling a stronger
resistance when compared to Model 4. We also ensured that in this
model the abdomen was visibly swollen compared to the chest.

DISCUSSION

In today's Japan, the modern western system of medicine is at the
forefront. However, many physicians are conscious of certain limits
to western medicine's applicability and have high hopes for Kampo
medicine. It has been reported that 83.8% of physicians prescribe
licensed Kampo medicines as part of their daily practice'.

Despite the widespread interest among physicians towards
Kampo, it is true that, until recently, Kampo education in medical
schools and university medical departments was inadequate. In 1999,
only 38 of Japan's 80 such schools and departments practiced Kampo
education. The number gradually rose, and in March 2001 the
Ministry of Education, Culture, Sports, Science and Technology pub-
lished a landmark report on medical and dental education, in which
"being able to explain the outlines of Wakan [Kampo] medicine" was
mandated as one of the educational goals of undergraduate education.
Since 2004, all 80 Japan's medical schools and departments have
included Kampo education'.

Since abdominal palpation is such a key diagnostic method,
instruction therein is always a part of workshops and lectures aimed
at training doctors in the use of Kampo in clinical practice'. Training
in the ways of applying pressure and in how to interpret the sensa-
tions experienced in the hands is very difficult, since a great deal
depends on the subjective sensations and skill of the operator. In
addition, many of the subjects are healthy, and thus it is impossible to
make sure trainees will encounter all the patterns typically encoun-
tered in clinical practice.

To address these issues, in recent years simulators have been
used in medical education, and there are reports of their
effectiveness'*'”. However, Kampo medical education in Japan is still
in its infancy, and simulators for abdominal diagnosis did not exist
until very recently. Accordingly, we developed such a simulator,
called the Fukushin simulator, for use in abdominal palpation educa-
tion'®.

Doctors attending educational sessions on abdominal palpation
have reported that using our existing simulator enables them to make
more practical sense of the concepts that remained abstract after lis-
tening to explanations and reading handouts, and that they were able
to get a better grasp of where to apply pressure when actually con-
ducting abdominal palpation themselves. Indeed, 58.4% of attendees
have reported very good or good understanding of abdominal palpa-
tion after such educational sessions, and 77.2% responded that the
simulator was either useful or very useful'.

With regard to the models discussed in the present paper, we
asked Kampo educators to use them for conducting abdominal palpa-
tion and to evaluate them. We received several suggestions for
improvement, which we have tried to incorporate into revised ver-
sions, but even in their present state 78.6% of the educators judged
the simulator to be useful or extremely useful®®. In short, our existing
Fukushin simulator is judged useful by both educators and those
receiving education?”.

Thus, it seems clear that simulators are a highly useful tool in
training practitioners in the recognition of standard physiological
signs. In abdominal palpation, a simulator can help a practitioner
learn to recognize signs through actually making physical contact
that it is impossible to describe adequately with words and pictures
alone.

In order to spread Kampo medicine internationally, it is neces-
sary to standardize abdominal palpation. We consider that the avail-
ability of a simulator that can reproduce the standard abdominal pat-
terns is a necessity for such standardization.

CONCLUSION

We have developed a simulator called Fukushin simulator includ-
ing abdominal models, which represent typical Kampo abdominal
patterns, to help in the teaching of abdominal palpation, an important
diagnostic method in Kampo medicine.

We developed models aimed at reproducing different abdominal
strengths, ranging from weak resistance to palpation, representing a
deficiency pattern, to a strong resistance, representing an excess pat-
tern. Using materials such as urethane foam, polyester, and nylon, we
were able to create five models representing five gradations of
abdominal strength.

We have high hopes that the Fukushin simulator will prove useful
in Kampo education and in moving towards standardization of the
Kampo diagnostic method of abdominal palpation.

This work was supported by Nihon University School od
Medicine 50th Anniversary Fund Research Grant (2011) and a
research grant of the Ministry of Health, Labor and Welfare, Japan.
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CONCLUSION

We conducted a questionnaire survey in which doctors learning Kampo
medicine (“learners”) and medical faculty engaged in Kampo education
(“educators”) gave us their reactions to the Fukushin Simulator.

No significant difference between educators and learners in terms of their
evaluations of usefulness or interest were found; accordingly, we judged that
both groups have similarly high expectations of the simulator.

Considering the still immature state of Kampo education in Japan and the
attendant paucity of pedagogical tools, we consider the Fukushin Simulator to
be a useful contribution in promoting and improving abdominal diagnosis, and,
incorporating feedback garnered in this study, we will continue to develop and
improve it.
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Figure 2. The evaluation of the uselulness about the simulator by learner or educator
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Figure 3. The evaluation of the interest about the simulator by learner or educator

Materials & Structure
polyurethane fixed to artificial ribs in lower hypochondrium
rubber-coated materials in area corresponding with rectus abdominis
hard polyurethane in area of resistance in epigastric region
hard polyester in area of resistance in lower abdomen
soft inner cotton in central lower abdomen
rubber balloon water in abd

pattern model
Kyokyo—kuman
Fukuchokukin-kincho
Shinka—hiko
Shofuku-koman
Shofuku—fujin
Shinsuion

Table 1. The abdomonal  pattern of the modeli
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Making of a simulator for the standardizing of
abdominal strength pattern in the Kampo styls

Shuji Yakubo(1,2), Yukiko Ueda(1,2), Naomichi Tanekura (1), Takago EiR

Namiki(3), and Hiroshi Ota(4)

(1) Division of Integrated Herbal Medicine, Department of Medicine, Nihon University Schoot of
Medicine. Tokyo, Japan.
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Olntroduction

Abdominal palpation is a system of diagnosis used in Kampo medicine, unique to
Japan, designed to discern the patient’s “abdomina!l pattern” of systemic physical
disorder. In this system, the physician applies pressure with his or her hand to the
patient's abdominal area, and evaluates the patient’s reaction to the touch and the
sensation transferred to the hand. This method is based on the Kampo theory that
physiological changes arising from disease will manifest themselves in the abdomen,
and is used in clinical practice to diagnose all kinds of disorder.

The de facto textbook of Kampo medicine, Introduction to Kampo, edited by the
Japan Association for Oriental Medicine, stipulates that those learning Kampo
medicine must know the term abdominal paipation in Kampo style (Fukushin in
Japanese) and understand the representative disease patterns of clinical
significance.

Depending as it does on precise movements of the fingers and on the subjective
sensations experienced by the practitioner, abdominal palpation in Kampo style is

(4) Application Producers Qualifying Team, Local Activit . Japan Invention and hard to learn and hard to standardization.
innovation Institute. Tokyo, Japan.
Kyokyo-kuman Fukuchokukin-kincho Shinka-hiko Olntroductlon 2

Shofuku-fujin

Figure 1. The structure and feature of the models

In recent years, simulators have come to be used widely in medical education, and
have garnered favorable evaluations. However, efforts in developing a simulator for
abdominal palpation have hitherto been inadequate, and indeed there has been no
such simulator developed in Japan. For the previous study, we developed a simulator
for teaching abdominal palpation, which is Fukushin Simulator consisted 6 models.

In the present study, we have tried to develop an abdominal diagnosis simulator
abdominal strength pattern model to educate and standardize abdominal pattern.

CMaterials and Methods

The 5 models constructed from polyester-type synthetic plastic, silicone rubber,
arboreous cotton, polyurethane, and other materials.

Our new Fukushin Simulator consists of 5 abdominal strength pattern models,
designed to recreate 5 abdominal strength patterns: from strong abdominal strength
pattern (Fukuryoku 5) to weak abdominal strength pattern (Fukuryoku 1).

OResults1

The 6 models represent the adult human abdomen at actual size from the chest to 20
cm below the navel covered with silicone rubber, constructed from polyester-type
synthetic plastic, arboreous cotton, polyurethane, and other materials. Artificial ribs,
made of polyester-type synthetic plastic FRP, form the frame, to which the
aforementioned materials of varying hardness are affixed.
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OResults2

Our new Fukushin Simulator consists of 5 abdominal strength pattern models,
designed to recreate 5 abdominal strength patterns: strong abdominal strength pattern
with upheaval abdominal style (Fukuryoku 5), slight strong abdominal strength pattern
(Fukuryoku 4), intermediate abdominali strength pattern (Fukuryoku 3) which is set at
the intermediate point on a strong-weak scale of abdominal strength., slight weak
abdominal strength pattern (Fukuryoku 2), weak abdominal strength pattern collapsed
abdominal style (Fukuryoku 1).

Fukuryoku 1: weak abdominal strength pattern collapsed abdominal style

CResults3

Fukuryoku 2: stight weak abdominal strength pattern

Fukuryoku 3: intermediate abdominal strength pattern

OResults4

Fukuryoku 4: slight strong abdominal strength pattern

Fukuryoku 5: strong abdominal strength pattern with upheaval abdominal style

ODiscussion

in today's Japan, modern western medicine is the standard paradigm. Many Japanese
doctors are, however, aware of limits to this paradigm, and have high expectations of
Kampo medicine. It has been reported that 86.3% of Japanese doctors have
experience of prescribing Kampo formulas.

Unfortunately, until recently provision of Kampo education has been inadequate. The
report of the March 27, 2001 Ministry of Education, Culture, Sports, Science and
Technology’s Council on the Future of Medical & Dental Education contained in its list
of goals for those graduating from such programs that they “should be able to describe
Wakan (Japanese-style Kampo) medicine”. From 2004, every medical school and
department in Japan has included Kampo education in its curricuium.

Since Kampo education in Japan can still be described as being in its infancy, teaching
tools are still rather scarce. To promote and standardize Kampo education, the Japan
Society for Oriental Medicine published in 2007 Kampo Medicine for Students. This
book contains explanations of the techniques of abdominal palpation, along with
fllustrations and descriptions of the representative disease patterns. Recent initiatives
have also attempted to realize teaching efficiencies by using computers as teaching
tools.

ODiscussion2

The development and design of our Fukushin simulator, which incorporates 6
abdominal models, is described in the previous paper. In the study, some doctors
experiencing Kampo education using the simulator reported that the concepts that
remained abstract when explained through lectures and paper handouts became
concrete through the abdominal models, and they were thus able to understand the
sites that they should concentrate on in their diagnosis.

In the present study, we have tried to develop an abdominal diagnosis simulator
abdominal strength pattern model to educate and standardize abdominal pattern
because those who educators and learners hope to realize the abdominal strength
pattern models.

In the future we are hoping to incorporate movement such as palpitations into the
models. in addition, we hope to develop a variable model, incorporating materials that
can be manipulated to alter hardness at key sites and include a remote control device
that would allow us to change settings. Other planned improvements include a system
to evaluate the pressure applied by a physician attempting abdominal diagnosis by
means of pressure sensors.

OConclusion

Abdominal palpation is a system of diagnosis used in Kampo medicine, unique to
Japan, designed to discern the patient's “abdominal pattern” of systemic physical
disorder. In this system, the physician applies pressure with his or her hand to the
patient's abdominal area, and evaluates the patient's reaction to the touch and the
sensation transferred to the hand.

But to learn standard phenomenon of abdominal diagnosis pattern is thought to be
very difficult, and to evaluate phenomencn of abdominal diagnosis pattern by the
clinical examination is thought to be impossible.

In the present study, we have tried to develop an abdominal diagnosis simulator
abdominal strength pattern model to standardize abdominal pattern. Our new
Fukushin Simulator consists of 5 abdominal strength pattern models, designed to
recreate 5 abdominal strength patterns.

Considering the still immature state of Kampo education and standardization in
Japan and the attendant paucity of pedagogical tools, we consider the Fukushin
Simulator to be a useful contribution in promoting and improving abdominal
diagnosis, and, incorporating feedback garnered in this study, we will continue to
develop and improve it.
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