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Modification to an Abdominal Diagnosis Simulator to Educate 
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ABSTRACT
Purpose: Within the Kampo medical system, there exists a system of abdominal diagnosis called "Fukushin", specific to 

Japan, which is used to obtain an abdominal pattern, a holistic picture of the physical indications in the abdominal area. In 
order to educate students in this system, we have devised and continued to develop a Fukushin Simulator, incorporating various 
improvements as appropriate. The present study describes some recent modification to an abdominal diagnosis simulator to 
educate standard abdominal patterns of Toki-shakuyaku-San or Keishi-bukuryo-Gan in Kampo Medicine.

Materials and Methods: To construct them, we made a base of a hard synthetic resin, and placed other synthetic parts on that 
base to form costal and sternal bones and a pelvis. The simulator is the lower chest and abdomen of a artificial adult female, 
from which we took a mold using a flexible silicon resin. We placed cotton wool in the interiors of the models and coated it in 
soft urethane foam. We adjusted resistance to pressure by adding numerous holes. We have prepared slight weak resistance 
female abdomen for Toki-shakuyaku-San pattern model or slight strong resistance female abdomen in Keishi-bukuryo-Gan pat-
tern model. For the lower abdominal fullness, we added to the soft urethane foam in the area corresponding to the hypogastrium 
silicon rubber parts that we had fashioned in the shape of a horseshoe. In Toki-shakuyaku-San pattern model we have set softer 
soft urethane foam than that in Keishi-bukuryo-Gan pattern model. And in Keishi-bukuryo-Gan pattern model, to represent 
Oketsu tenderness we made a sound system that shout "ouch!" by appropriate abdominal palpation at appropriate 4 lesions in 
the lower abdomen. 

Results: By such adjustments, we were able to reproduce adult female abdominal model. We could have Toki-shakuyaku-San 
pattern model with slight weak resistance to the touch representing a slight deficiency pattern, slight increased resistance in 
lower abdomen as is characteristic of the slight lower abdominal fullness. Also we could have Keishi-bukuryo-Gan pattern 
model with slight strong resistance to the touch representing a slight excess pattern, increased resistance in lower abdomen as is 
characteristic of the lower abdominal fullness and representing Oketsu tenderness.

Conclusion: It appears that the Toki-shakuyaku-San pattern model or Keishi-bukuryo-Gan pattern model of Fukushin 
Simulator have great promise not only in education medical students in the clinical technique of abdominal diagnosis but also in 
the standardization of abdominal patterns.
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INTRODUCTION

The Kampo medical system features a method called Fukushin 
which is abdominal diagnosis, developed independently in Japan, used 
to interpret various physical signs present in the abdomen. It is used in 
all kinds of clinical situations to obtain an appropriate diagnosis, as in 
Kampo medical theory it is thought that physiological changes taking 
place as a result of illness will manifest themselves in the abdominal 
area. The practitioner applies pressure to the patient's abdomen, and the 
degree of resistance to pressure, both generally and locally, as well as 
the patient's reaction to the pressure, enables the practitioner to obtain 
an abdominal pattern1-5).

Since educating medical students who are able to perform abdomi-
nal diagnosis is very difficult, we have, as previously reported, devel-
oped a Fukushin Simulator6). This consists of several abdominal models 
representing the most common or representative abdominal patterns7- 9).

The formula pattern is also very unique in Kampo medicine. While 
traditional Chinese medicine prescriptions are individualized at the 
herbal level, Kampo medicine is individualized at the formula level. 
This practice may have started during the Edo period about 400 years 
ago, as usage of different amounts of herbs was described in a book by 
Ekiken Kaibara in 171210). This may explain why Kampo medicine is 
individualized at the formula level. During the Edo period, doctors care-
fully studied the roles of formulas and decided the characteristics of 
each formula. This practice led to Todo Yoshimasu's idea of "matching 
of pattern and formula." Physicians continue to follow this principle 
today11). 

In the present paper, to educate standard abdominal pattern of Toki-
shakuyaku-San or Keishi-bukuryo-Gan to the medical students, we 
studied to create female models of standard abdominal pattern models 
expressing Toki-shakuyaku-San(Fig.1) or Keishi-bukuryo-Gan(Fig.2), 
which are administered female patients in most cases.

Figure 1. Abdominal pattern expressing Toki-shakuyaku-San: a 
slight deficiency abdominal pattern and slight lower 
abdominal fullness.

Figure 2. Abdominal pattern expressing Keishi-bukuryo-Gan: a 
slight excess abdominal pattern, the lower abdominal 
fullness and Oketsu tenderness(    ).

Figure 3. A model of a female human lower chest and abdomen 
with female type mamma, wider pelvis and slimmer 
waist than those of male.

Figure 4. Inside of Toki-shakuyaku-San pattern model with 
slight weak resistance female abdomen and softer lower 
abdominal fullness.

Figure 5. Inside of Keishi-bukuryo-Gan pattern model with 
slight strong resistance female abdomen, lower abdomi-
nal fullness, and a sound system at appropriate 4 
lesions in the lower abdomen.



Modification to an Abdominal Diagnosis Simulator of Toki-shakuyaku-San Model or Keishi-Bukuryo-Gan Model 41

MATERIALS  AND  METHODS

The length of our abdominal models is 420 mm, the width is 330 
mm, and the depth is 145 mm. To construct them, we made a base of a 
hard synthetic resin, and placed other synthetic parts on that base to 
form costal and sternal bones and a pelvis.

Since the skin was formed by taking a mold from an artificial 
female human lower chest and abdomen, which represents female type 
mamma, wider pelvis and slimmer waist than those of male, coating it 
with a flexible silicon resin, the models have a high degree of realism, 
and it is now much easier to find the hypochondrium, epigastric region, 
umbilical region, spina iliaca anterior superior, groin and so on in their 
anatomically correct locations. In addition, the silicon affords a more 
realistic representation of the skin than the synthetic leather we used 
formerly (Fig. 3). 

We placed cotton wool in the interiors of the models and coated it in 
soft urethane foam. We adjusted resistance to pressure by adding numer-
ous holes. We created five models with five degrees of resistance to the 
touch, from one with extraordinary weak resistance to the touch repre-
senting a remarkable deficiency pattern to one with extraordinary strong 
resistance to the touch representing a remarkable excess pattern9). In the 
current study, we have prepared slight weak resistance female abdomen 
in Toki-shakuyaku-San pattern model (Fig. 4) or slight strong resistance 
female abdomen in Keishi-bukuryo-Gan pattern model.

For the lower abdominal fullness, we added to the soft urethane 
foam in the area corresponding to the hypogastrium silicon rubber parts 
that we had fashioned in the shape of a horseshoe. In Toki-shakuyaku-
San pattern model, we have set softer soft urethane foam than that in 
Keishi-bukuryo-Gan pattern model (Fig. 5). 

And in Keishi-bukuryo-Gan pattern model, to represent Oketsu ten-
derness we made a sound system that shout "ouch!" by appropriate 
abdominal palpation at appropriate 4 lesions in the lower abdomen.

RESULTS

By such adjustments, we were able to reproduce adult female 
abdominal model. The interior of the abdominal models features cotton 
wool covered in soft urethane foam. Modifying the quantity and posi-
tion of the foam and adding parts made of silicon rubber allowed us to 
change resistance in specific places.

For the lower abdominal fullness model, we added to the soft ure-
thane foam in the area corresponding to the hypogastrium silicon rubber 
parts that we had fashioned in the shape of a horseshoe. This increased 
resistance in the hypogastrium, as is characteristic of the lower abdomi-
nal fullness pattern.

We could have Toki-shakuyaku-San pattern model with slight weak 
resistance to the touch representing a slight deficiency pattern, slight 
increased resistance in lower abdomen as is characteristic of the slight 
lower abdominal fullness.

Also we could have Keishi-bukuryo-Gan pattern model with slight 
strong resistance to the touch representing a slight excess pattern, 
increased resistance in lower abdomen as is characteristic of the lower 
abdominal fullness and representing Oketsu tenderness.

DISCUSSION

In present-day Japan, modern western medicine is the dominant 
practice, but Japan's doctors seem to perceive some limitations therein 
and expectations of Kampo medicine are also high. One study found 
that 83.8% of doctors prescribe Kampo medicines in their everyday 
clinical practice12).

Despite this popularity of Kampo, until recently provision of 
Kampo education in Japan's medical colleges and university medical 
departments was highly inadequate. However, since the publication in 
March 2001 by the Ministry of Education, Culture, Sports, Science and 
Technology of 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 educa-
tion, the number of medical schools and medical departments teaching 
Kampo has increased year by year, such that, since 2004, all Japan's 

medical schools and medical departments have included a Kampo com-
ponent in their undergraduate curricula13).

Since abdominal diagnosis is such an important diagnostic tech-
nique, it is an essential part of any workshops or lectures aimed at edu-
cating clinical practitioners in Kampo diagnosis14). Training in the ways 
of applying pressure and in how to interpret the sensations experienced 
in the hands is very difficult, since a great deal depends on the subjec-
tive sensations and skill of the operator. In addition, since many of the 
subjects are healthy, it is impossible to make sure trainees will encoun-
ter all the patterns typically encountered in clinical practice.

Recent years have seen an increase in use of simulators in medical 
education, along with reports on their effectiveness15,16). However, since 
Kampo education is in its infancy in Japan, and since abdominal diagno-
sis is a technique native to Japan, there existed no simulator that could 
be used for training in this technique. That prompted our development 
of the Fukushin Simulator6).

In an earlier study with our simulator, doctors undergoing training 
with the simulator have said that abdominal patterns that seemed overly 
abstract when explained through lectures and handouts became more 
tangible and easier to understand thanks to the abdominal models 
included in the simulator. In one study, 58.4% of doctors said that lec-
tures that included use of the simulator were "very easy to understand" 
or "easy to understand". Fully 77.2% said that the simulator was 
"extremely useful" or "useful"17).

With regard to the various static models included in the current 
Fukushin Simulator, 78.6% of educators judged them to be very useful 
or useful18). In general, the simulator is judged to be useful by both train-
ers and trainees19).

There were, however, some problems with the existing models, par-
ticularly the form and texture of the exterior. To solve these problems, 
we took a mold of a healthy adult male abdomen and coated it with a 
flexible silicon resin. This enabled a much more realistic appearance 
and also a more realistic texture to the touch.

We also wanted to incorporate some variability into the models, 
through enabling decreases and increases in resistance to the touch in 
specific areas. Decreases were realized through removing some soft ure-
thane foam from the relevant areas in the model. Increases were realized 
by mixing silicon rubber in with the soft urethane foam or by adding sil-
icon rubber parts9).

When combined with the five-stage abdominal strength model8) and 
the lower abdominal fullness model9), we were able to create new 
female models of abdominal pattern expressing Toki-shakuyaku-San or 
Keishi-bukuryo-Gan.

Toki-shakuyaku-San abdominal pattern model represents a slight 
deficiency abdominal pattern and slight lower abdominal fullness. 
Otherwise, Keishi-bukuryo-Gan abdominal pattern model expresses a 
slight excess abdominal pattern, the lower abdominal fullness and 
Oketsu tenderness. It can be seen that the Fukushin Simulator is becom-
ing applicable to a greater and greater range of cases and able to make a 
greater contribution to Kampo education.

In order to transmit the Kampo medical tradition internationally, 
standardization is an important goal20,21). A key part of this is the stan-
dardization of the definitions of abdominal patterns. It can be expected 
that a simulator reproducing these standard patterns can play an import-
ant role in this drive.

CONCLUSION

We combined with the five-stage abdominal strength model and the 
lower abdominal fullness model, we were able to create new female 
models of standard abdominal pattern expressing Toki-shakuyaku-San 
or standard abdominal pattern expressing Keishi-bukuryo-Gan . It can 
be seen that the Fukushin Simulator is becoming applicable to a greater 
and greater range of cases and able to make a greater contribution to 
Kampo education.
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