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1 Introduction

Currently, cancer remains one of the main causes of death. To assist in the
fight against this disease, cancer registries are being used. A cancer registry
is a systematic, continuous, exhaustive and non redundant collection of data
about cancers diagnosed and/or treated in a country or region. The collected
data is defined in international standards with common terminologies (e.g., the
International Classification of Diseases, commonly abbreviated as ICD [7]) and
associated to best medical coding practices. Unfortunately, these practices and
standards are very complex, making it difficult for operators, i.e. medical staff
in charge of collecting and coding the data, and coding experts to apply them
efficiently and consistently.

The aim of this research is to tackle this complexity, by assisting both oper-
ators and coding experts in the interpretation of best medical coding practices.

For the Luxembourg National Cancer Registry (NCR), a ticketing system
has been implemented for operators. When they encounter a difficult coding
problem, they can ask questions through this system and coding experts pro-
vide individual answers. Interesting questions are later presented and discussed
in regular training sessions for operators. Coding experts rely on their medical
knowledge and their understanding of the coding standards and best medical
coding practices to answer the questions. However, it is crucial for cancer reg-
istries to have a consistent coding of the data, meaning that two similar patients
should be coded similarly. Thus, two similar coding questions should have sim-
ilar answers. For that reason, the coding experts must also take into account
previous questions to answer new questions.

Section 2 presents the research plan, followed by a review of the current
progress in section 3. Finally, section 4 outlines the remaining work.
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2 Research plan

The research plan contains the following main work packages: an analysis of
the questions answering approach and design of a coding solving method and a
question management tool, an implementation of the tool and an evaluation of
the impact of the proposed tool.

The analysis and design package contains the following areas of work:

— a literature review for case-based reasoning and the combination with other
methods, e.g., rule-based reasoning, belief merging or formal argumentation;

— a state of the art for coding assistants and decision support systems;

— a analysis of the questions asked by operators of the NCR and the answers
provided by experts, as well as their solving process;

— functional design of a question management tool and technical choices for
the implementation.

With the results of the analysis, a implementation of the designed software
will be provided, starting with a prototype for a limited test usage before tran-
sitioning to a more general usage.

Lastly, an evaluation of the impact of the implemented assistant, notably to
assess the evolution of the expert and operator workloads, is planned.

3 Current progress

The first step of this research is to analyze the coding process and the question
solving process. Therefore, a dozen tricky questions and several easier questions
have been discussed with the coding experts of the NCR. Given the similarities
in the solving process of the experts and case-based reasoning, the proposed
approach is adapted from the 4-R cycle presented in [1] and the knowledge con-
tainers presented in [6]. Other approaches have been considered (e.g., automatic
coding [5]), but are not being pursued at the moment.

The approach proposed by this research uses arguments for the solving pro-
cess. Indeed, when answering a case, experts often point out which arguments
(pros and/or cons) have been identified and which solution they support. This
is very helpful for operators, as it gives them insights into the reasoning pro-
cess and allows them to learn more quickly. In order to incorporate this user
guidance and solution explanation into our approach, the retrieval step uses the
arguments of a source case to find the best match for the given target problem.
The approach has been described in more detail in a paper submitted to ICCBR
2017. A prototype developed for the paper (shown in figures 1 and 2) focuses
on structured questions asked by operators and the solutions provided by the
system.

Arguments have already been used in CBR, but not to identify similar cases.
For example, in [3] and [4] arguments are generated and used to explain the
inferred solution of the target problem.
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Coding Questions Ask question

New question

Subject Tumor nature +

Target variable or subject for this new

question.
Patient
Birthdate 05/12/1950 Gender O Female = Male

Medical gender of the patient.

Tumor
Incidence date 24/03/2016
Topography C34.3 - Lower lobe, lung $ Side Right +
Morphology 8140/3 - Adenocarcinoma s
Mediastinal Yes © No Unknown TTF1 Positive © Negative
adenopathy Unknown
Pulmonary Yes No © Unknown Opinion Primary s
opacities clinician

Fig. 1. Form used for the question asked by operators and to describe the target
problem.

To facilitate the handling of the operators’ questions, it was decided to struc-
ture the questions rather than apply natural language processing methods. Fig-
ure 1 shows an example of a structured question. Still, there are plenty of items
that can be relevant for the various questions, making it very difficult to define
every possible data item. Thus, only the most important subject are completely
structured, i.e. the data asked of the operator is almost exhaustively defined.
The assistant proposed by this research project will only handle structured ques-
tions. The remaining unstructured questions, i.e. questions where the operators
describes his problem using free text, will continue to be answered by the coding
experts, with little change to the current situation.

4 Future work

Once the prototype has been tested, a first version of the ticketing system for
the coding questions will be developed. By the end of the year, this first version
should be tested by the operators of the NCR. This version will be evaluated,
notably to determine the impact of the system. Several types of criteria can be
measured (e.g., quality of the coded data, workload of the coding experts). The
final list of criteria will be determined during the implementation of the ticketing
system. Alongside, other avenues are considered:
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Coding Questions

Question 0O
Subject Tumor nature State
Author DMC #11 Created
Patient record Patient
Birthday 05/12/1950 Gender
Tumor
Incidence 24/03/2016 Topograph
Date
Morphology 8140/3 - Adenocarcinoma Mediastin
adenopath
TTFL Negative Pulmonary
opacities
Opinion Primary
clinician
Solution
Answer Primary
Arguments strong pros weak pros
No strong argument in favor e No other synchronous tumor
has been found.
« The tumor antecedent is very
distant (in time).
e The clinician concludes that
this tumor is primary.
Remarks No remarks.
Solved by reusing question 3
Subject Tumor nature State
Author DMC #09 Created
Patient record Patient
Birthday 14/08/1953 Gender
Tumor
Incidence 12/05/2014 Topograph
Nate

| Edit |‘ Delete |

Answered
21/12/2016 (16:34)

Female
y C34.3 - Lower Lobe, Lung
al No
Y

Unknown

weak cons

e There is no mediastinal
adenopathy.

Answered

13/08/2015 (10:13)

Male

y C34.2 - Upper Lobe, Lung

Fig. 2. Summary of the described target problem and the proposed solution. The
retrieved source case is shown similarly to the target problem.

— increasing the efficiency of the solving algorithm (e.g., combining arguments
using logic operators like and, reusing arguments from several source cases);
— adding a conversational approach where the system can ask for additional
information about a given patient (to reduce the amount of information

asked to only relevant data);

The following problems, though interesting, will probably not be researched

in depth during this project:

— adding a confidence indication of the given result to help operators and cod-
ing experts distinguish between tentative solutions and validated solutions;
— taking into account the evolution of the coding standards [2].
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