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ABSTRACT. Taking dermatosis as an example, this study makes use of natural language
processing (NLP) techniques and methods, segments and tags the texts autornatically,
reorganizes the knowledge of dermatosis, and constructs specialized corpus and Ontology
knowledge base to diagnose and treat dermatosis. The purpose is to supply the gap of
unbalance of doctors’ personal level of the dermatosis diagnosis and treatment, improve
the level and accuracy of clinical diagnosis and treatment of dermatosis, and to achieve
effective drive of medical literature data for clinical diagnosis and treatment.
Keywords: Dermatosis, Clinical diagnosis and treatment, Natural language processing,
Corpus, Ontology

1. Introduction. Traditionally, the diagnosis process and treatment is based on the first
symptoms of the patients. After an analysis of the first symptoms, doctors gradually get
more diagnosis and treatment value of the symptoms, signs or laboratory tests, test results,
and obtain the diagnosis and treatment plan. In the diagnosis process and treatment, the
thought of the doctors and the knowledge of the diseases play a vital role. If the doctors’
medical knowledge is not enough, they are prone to be of misdiagnosis, of poor efficacy,
etc. On the other hand, after nearly a hundred years of development, the study of all
the clinical symptoms, signs, and laboratory tests on dermatosis, has been mature. A
large amount of literature has been produced. So how to make full use of this knowledge
becomes a problem to be worth studying.

In the view of the problems mentioned above, we construct the process of dermatosis
diagnosis and treatment system based on the data-driven approach in order to fully use
the vast amount of literature, and to mine its mature diagnosis and treatment method and
technology. Firstly, we farthest collect the literature. Then, we carry out data processing
and knowledge organization by using the methods and techniques of NLP. Finally, using
the existing diagnostic criteria, disease diagnosis standard items are ranked according
to the level of diagnostic value to distinguish between the diagnostic weight and select
the correct node of diagnosis and treatment. It will ensure the diagnosis process and
treatment to be highly efficient without danger.

So, the work in this paper focuses on the following aspects. Firstly, according to the
existing knowledge, we form the multi-layer concept system of dermatosis. In this sys-
tem, the corpus of dermatosis is pretreated, automatically tagged and identified in order
to construct the dermatosis corpus. Secondly, based on context calculation model, we
obtain the semantic recognition of dermatosis, form the concept of dermatosis, and con-
struct the dermatosis Ontology. Then in natural language we describe (the symptoms,
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signs and laboratory findings are mainly described.) the feature information of dermato-
sis and carry out semantic retrieval (analyzing, reasoning on Ontology, etc.). Finally, we
construct a corpus based and Ontology based model of diagnosis process and treatment
of dermatosis. In this paper, we realize the construction of the diagnosis process and
treatment of dermatosis based on data-driven approach by using question-answer style,
which significantly improves the efficiency of dermatosis’s diagnosis process and treatment
and reduce the errors.

2. Construction of Dermatosis Corpus and Ontology. This paper describes the
automatic diagnosis process and treatment based on the dermatosis corpus and Ontology.
The general program and technical method are shown in Figure 1 which can be referred
to in the above paragraph.
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F1GURE 1. The general program and technical method

2.1. Construction of dermatosis corpus. Knowledge in the corpus reflects the actual
use of language. However, the knowledge contained in the original data is unstructured
and implicit. The tacit knowledge can be revealed by transformatting the form of the
word with some tags [1]. In order to construct a corpus of dermatosis, we need to classify
the contents of the text of the dermatosis, determine the principles of word segmentation
and part of speech tagging, and then construct the semantic dictionary of dermatosis.

2.1.1. Classification of dermatology knowledge. This study carries out the classification of
dermatosis by using the existing classification system of dermatosis, such as MESH, and
Dermatology Textbook. Our classification includes two categories: the general medical
knowledge and the professional knowledge of dermatology.

2.1.2. Construction of the corpus. Language information processing system also needs
the support of professional knowledge. We use the tool “Chinese Word Segmentation and
Part-of-speech Tagging” developed by Peking University [2], to generate a primary cor-
pus. Then, we construct a professional corpus of dermatology by using the segmentation
dictionary of dermatology to mark the label of the words.
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2.1.3. Dermatology semantic dictionary. The semantic dictionary of dermatology is a ma-
chine dictionary in the domain. It can be used in the language information processing
directly. In this dictionary, the class system for information processing is set up to com-
plete the classification of words, and researchers can describe the different attributes of
each word according to the classification. The dictionary uses two-dimensional form of
the relational database to describe the grammatical properties of the word, establishes a
file according to the parts of speech and describes a series of attributes of a word using
a record. This dictionary plays an important role in the semantic filtering of literature
knowledge discovery.

2.2. Construction of dermatosis Ontology. The dermatosis Ontology mainly con-
tains the definition of the concept category, properties and instances.

2.2.1. Construction of the top-level concept category. The concept relation of the top level
refers to the concept of the highest level in the network and multidimensional concept,
which plays a leading role in the whole concept of system structure [3]. The classification
of the concept of dermatology, in fact, is to use the dermatosis Ontology to restructure the
knowledge. In this paper, the concept category of the top layer of the dermatosis Ontology
inherits the knowledge classification system of the dermatosis specialized corpus.

2.2.2. Construction of the attribute description system. Concept is a reflection of the
unique attributes. From general attributes to essential attributes, it reflects the under-
standing of knowledge from the shallower to the deeper [4]. Attribute is used to describe
the nature of the concept. It is a feature that distinguishes it from other concepts. It is
a link among the concepts. Attribute explicitly defines the concept. Reconstruction of
dermatology knowledge description system is the use of a variety of related attributes of
conceptual description.

From the natural language analysis and knowledge mining angle to obtain the con-
struction method and technology, the attribute description of each concept is divided into
three ways: an overview description, NLP semantic category, and professional description.
Professional attributes include two ways: natural language description and subject word
description [5].

2.2.3. Definition of dermatology instances. Instances contain static data instances, and
patient data instances. Instances of static data contain dermatosis classification coding
(classification codes) and drug classification (drug classes). Patient data instance is the
actual patient data in electronic prescription records, including prescription and labora-
tory data.

3. Construction of Clinical Diagnosis and Treatment of Dermatosis Based on
Data-Driven Approach.

3.1. Diagnosis process of dermatosis. Diagnosis process is to start with one or more
symptoms or signs, and then to be led by doctors. Taking complaining scalp erythema
as an example, doctors firstly confirm scalp erythema to be the first symptom, and then
eliminate inducement contact, and finally check if there is Auspitz’s sign. Auspitz’s sign
can occur in psoriasis and seborrhea. Based on the massive medical real data and the
semantic analysis of all the symptoms of the disease, dermatosis diagnosis process and
treatment system will automatically identify the following three causes step by step:
family history, pruritus, and bunchy hair. If the patient has family history or bunchy
hair, he or she can be diagnosed as psoriasis. If the patient has symptoms of pruritus,
he or she will be more likely to be diagnosed as seborrhea instead of psoriasis. If the
diagnosis remains uncertain after the process mentioned above, the system will further
tell doctors to do pathological examination for the final diagnosis.
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FIGURE 3. Search results for the disease related to the “erythema”

We construct an instance of a dermatosis diagnosis process as Figure 2.

In the department of dermatology, erythema is a very common symptom, associating
with a lot of diseases. In the question and answer system, we enter the word — “erythema”.
Then, we will get the result of diseases, such as the Steven-Johnson syndrome, multiple
myeloma, and erythema-rash, and inflammatory dermatosis, as shown in Figure 3.

In the actual diagnosis process, the symptoms are more specific, such as “scalp ery-
thema”. When the patient visits with such symptoms, the key node of further diagnosis
is that if there are any inducement contacts, such as hair dye, and insect bites. If there is
no contact reason, we can add the other key nodes to promote the diagnosis process, as
shown in Figures 4 and 5. Key nodes 1 refer to “recently dyed hair or mosquito bites”.
Key nodes 2 refer to the concomitant symptoms in Figure 5.

Obviously, the diagnosis process handled by the process mentioned above will be more
rigorous, accurate and efficient, and will minimize the misdiagnosis.
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FIGURE 4. Key nodes 1
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FI1GURE 5. Key nodes 2

3.2. Treatment process of dermatosis. During the diagnosis process, we get symp-
toms, signs and other information in the form of questions and answers based on der-
matosis Ontology. Then, the perfect Chinese Herbs matched with the treatment elements
can be selected automatically, and the automatic push of Traditional Chinese Herbs is
realized.

For example, the main points of diagnosis of psoriasis may be scalp erythema, positive
Auspitz’s sign, pruritus, and pathological examination results. The Auspitz’s sign and
pathological examination results are abandoned because they do not have the significance
in the Traditional Chinese Medicine prescription drug database. Therefore, the key points
of treatment can only include the scalp erythema, and pruritus. And the selection of
treatment elements will be simple and accurate based on the premise of professional
Ontology and corpus.

In order to achieve the perfect clinical curative effect, we need the perfect essential
treatment elements, so that we can achieve a perfect therapeutic scheme from literature.
The value treatment elements need to be extracted from the Traditional Chinese Medicine
data. It has been realized in the research and construction of the professional data.

4. Conclusions. This paper makes a study on how to reorganize the knowledge of the
vast amount of dermotology literature using the technology and method of natural lan-
guage processing, and to construct the dermatosis Ontology which will provide the knowl-
edge guarantee for each link in the process of diagnosis and treatment. It will help doctors
obtain information according to requirement of the dermatosis, mutual relationships and
potential links of a variety of information in order to reduce the subjective bias. It can
really improve the level and accuracy of doctors’ diagnosis and treatment of dermato-
sis, and can achieve effective drive of medical literature data for clinical diagnosis and
treatment.

The application of this research is universal. It can be popularized and applied to the
process of diagnosis and treatment of clinical diseases. It provides examples for compre-
hensive improvement of the level of diagnosis and treatment of clinical diseases. And it
will provide theoretical basis and technical support for the development of the related
research.

The process of diagnosis and treatment of dermatosis is based on an amount of medical
data. The research of this paper is a gradual process, which needs to be improved and
perfected in the future to provide a more abundant and accurate basis for the dermatosis
diagnosis and treatment.
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