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Development of Navigation System which Shares Knowledge and Experience of Image Diagnosis Medical Specialists
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Abstract

In medical care sites, imaging tests using X-ray, ultrasonic,
an endoscope, or other techniques are widely used. However,
there is a short of medical specialists skilled in image read-
ing, and it takes much time and effort to develop such medi-
cal specialists.

To address this issue, we have developed a navigation sys-
tem which provides optimized information of the knowl-
edge and experience of medical specialists in the field of the
image diagnosis of chest X-ray, abdominal ultrasonography,
upper gastrointestinal tract endoscopy.

This system is configured with an “image diagnosis knowl-
edge base” and a “graphic case database’, which are respec-
tively structured with procedures, regions, basic findings,
additional findings, etc., to define the relationship between
vocabularies relevant to image diagnosis and with case
images, sex and age information, definite diagnoses, and
image interpretation reports structured based on the“image
diagnosis knowledge base!” Referring to the knowledge
base and the case database, this system provides functions
of displaying a list of possible image diagnoses, searching
case images, helping preparation of image interpretation
reports, describing findings and cases, describing diseases,
etc,, and in addition, functions to objectively grasp the skills
in image diagnosis of users and to improve their skills.

We evaluated the leaning effectiveness of the developed
system with respect to medical school students and doctors
at an early stage of training, and confirmed that this system
was very effective. In addition, another evaluation revealed
that this system was remarkably effective to train students
hoping to be medical radiology technicians.
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Fig. 1 The structural relationship between regions/modalities and pro-
cedures of image diagnoses (or categories).
In the diagram, the upper part includes regions/modalities such
as chest X-ray, abdominal ultrasonography, and upper gastroin-
testinal tract endoscopy. The lower part includes three categories
here, and in each of the categories, many organs and body parts
are classified. The leftmost category includes lung, mediastinum,
bone, soft parts, and pleura. The second category includes liver,
gallbladder and bile duct, spleen, etc. The rightmost category
includes esophagus, stomach, and duodenum.
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Fig. 2 The relationship between the elements (or vocabularies) relevant
to each region/modality type.
In each of the three region/modality types (upper, middle, and
bottom) in the diagram, the elements (or vocabularies) are related
to one another.

Fig. 3 How the elements (vocabularies) are related to detail elements.

The modifiers as detail elements in the left side and right side col-
umns are related to the elements in the middle column (e.g. lower
lung field and reticular shadow). The modifiers are, from left top
to right bottom, “left,” “right,” “bilateral,” “minor,” “mild,” “several,”
“many,” “diffuse,” “lateral," and “paramediastinal.”
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Fig. 4 Classification of the elements (vocabularies) into higher-level con-
cepts (or classes).
In this diagram, the elements (vocabularies) are classified into five
classes.
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Fig.5 A conceptual image of the “image diagnosis knowledge base” with respect to chest X-ray.

The red line leads from “Chest X-ray” on the left side to the diagnosis “Interstitial pneumonia” on the right side, through “Lung;’

and “Reticular shadow.”
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Fig. 6 An example of a“graphic case database.”
The “graphic case database”is constituted by case images, patients’ sexes and ages, definite diagnoses, and image interpretation reports based on
the “image diagnosis knowledge base! The database includes about 500 cases of chest X-ray, about 150 cases of abdominal ultrasonography, and
about 150 cases of upper gastrointestinal tract endoscopy. The example in the diagram includes two X-ray images in addition to the patient’s sex
and age and the definite diagnosis shown on the right side of the diagram.
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Fig. 7 A window for a diagnosis navigation of lung with respect to chest X-ray.
In order to get possible diagnoses, a user makes a selection, from the leftmost column to the right, in “Procedure,”“Basic region,”and “Basic findings”.
In the window, “Posterior-anterior view,Right lower lung field,"and “Ground glass opacity”and “Reticular shadow”are respectively selected for“lmaging
condition,"“Basic region,”and “Basic findings,” and some possible diagnoses are highlighted in the right side column on the basis of the selection.
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Fig. 8 The result of the case search.
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This is the result of the case search if the search button clicked on the window shown in Fig. 7. In the upper red rectangle and the lower red rect-

angle are respectively the basic findings and the diagnoses relevant to the retrieved cases. These basic findings and diagnoses can be clicked for

narrow search. The right side part of the window displays case images of the retrieved cases.
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Fig. 9 A window of a description of basic findings.
The diagram shows a description about the basic findings when the link to “Volume loss” indicated by the red
arrow is clicked in Fig. 8. In Fig. 9, the description about volume loss is displayed on the upper part, and case
images relevant to the basic findings of volume loss are displayed on the lower part.
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Fig. 10 An example of display of a full-size X-ray image.
If one of the case images is selected on the window of Fig. 8, its full-side image is displayed. Further, a user can
click the button in the red rectangle to see a description on the case image (shown in Fig. 11). These functions
help the user to effectively improve their diagnostic skills in image diagnosis.
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Fig. 11 A description of a case.
A detailed description of the case image of Fig. 10 is displayed. The description tells how to read the case image.
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Fig. 12 A window for helping preparation of an diagnostic report.
If the “Diagnosis” button is clicked on the window of Fig. 7, a window for helping preparation of an diagnostic
report is displayed. This function helps a user to learn how to prepare a report.
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Fig. 13 A description sheet of disease for explanation to patients.
This sheet is used for explanation to the patients and contains from the top to bottom a diagnostic result, a
description of a disease, an effective medical treatment, and daily life precautions. This description sheet helps
a user to learn how to provide an appropriate explanation to patients.
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Fig. 14 A window used to train a basic level user.
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If a user simply makes a selection, in the right side list, of a part that they think is abnormal, the correct answer is displayed with a literal descrip-

tion and red arrows.
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