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Executive Summary 
 
This report presents the work that has been done in the Department of Diagnostic 
Radiology at Dalhousie University in collaboration with the Nova Scotia Breast 
Screening Program during the summer term from May to August 2012.  The internship 
work exclusively focused on issues that are related to health informatics.  With 
biomedical engineering background and some programming skills, this internship 
experience was very useful for combining the health fields and informatics.  The 
internship work experience at the organization related directly with the materials that had 
been taught in the Master of Health Informatics program.  This report is part of the 
internship course requirements.  It gives a short description of the organization and 
describes the work duties and responsibilities that were assigned by the supervisor. 
 
The pathologists have been facing difficulties in preparing pathology reports for cancer 
cases.  The process of creating templates in Millennium is not user friendly and requires 
more time to create the final report.  In addition, there is an extensive amount of editing 
and deleting when preparing the pathology report templates. This report presents the 
solution for pathology reporting for breast cancer. The main task was to scope out the 
processes involved and the feasibility of implementing breast cancer pathology synoptic 
reporting in the clinical setting, and to investigate the suitability of the Caisis platform for 
this purpose.  The synoptic report will improve the time required for and the quality of 
data management, reduce missing information, and guarantee the completeness of the 
essential information. In addition, the report will present a specific problem and approach 
solution to map the breast cancer protocol to Caisis data tables. 
 
The author’s internship work has provided skills to create an exciting solution for the 
healthcare organization. This solution will help pathologists who are doing the pathology 
reporting for breast cancer to get more benefits than from traditional pathology reporting.  
As well, oncologists, pathologists, surgeons, researchers, and other clinicians can benefit 
from this solution.  By adopting the solution of an electronic synoptic report, the 
organization can comply with the requirements for the College of American Pathologists. 
In addition, the electronic reporting template for cancer synoptic protocol can be useful 
for designing a model that can help to create medical records.  The computerized 
synoptic reporting will improve pathology reporting for breast cancer.  The synoptic 
report will reduce the time required for pathologists to prepare their reports and improve 
the quality of data management.  In addition, it can help to reduce missing information 
and guarantee the completeness of the essential information.   The benefits of adopting 
synoptic pathology reports will make it easier to extract information from the report.  
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1 Introduction 
 
The internship course is a great opportunity for students to use their informatics skills and 
knowledge in the real world and to gain professional work experience in the health care 
environment.  This report is a part of the academic requirements of the internship course.  
It will demonstrate the work that was done by the author during the internship period 
from May to August 2012 in the Department of Diagnostic Radiology at Dalhousie 
University in collaboration with the Nova Scotia Breast Screening Program (NSBSP).   
 
Pathologists have been facing difficulties in preparing pathology reports for cancer cases.  
This report will present a solution for pathology reporting for invasive and non-invasive 
breast cancer.  First, this report will discuss briefly about breast cancer and how is 
reported.  Then, it will give a short description about the NSBSP organization, and 
describe the work duties and responsibilities that were assigned by the supervisor.  After 
that, the report will present the actual work and its relationship with health informatics.  
In addition, the report will present a specific problem and approach solution to map the 
breast cancer protocol to Caisis data tables.  Finally, the paper will end with conclusions 
and recommendations.  
 

2 Background  
 
Normal human cells behave in an orderly manner, growing and splitting to replace 
damaged cells, while cancer cells behave abnormally and damage normal tissue.  Because 
the DNA for the body cells gets damaged, the cell becomes a cancer cell (American 
Cancer Society [ACS], 2012).  The damaged cancer cells, instead of dying or being 
replaced, produce more damaged DNA cells, which may spread the cancer in the human 
body (ACS, 2012). 
 
“Breast cancer” refers to a malignant tumor (cancerous cells) that begins in the breast 
cells (ACS, 2012).  Commonly, breast cancer either starts in the cells of mammary glands 
(lobules) or in the tiny canal between lobules and nipples (ducts) (Breastcancer.org, 
2012.).  Rarely, breast cancer starts in the supporting and connective tissues (stromal 
tissues) (Breastcancer.org, 2012).  Ductal carcinoma in situ (DCIS) is the most 
commonly diagnosed type of non-invasive breast cancer (ACS, 2012).  In this type of 
breast cancer, the effected cells are located inside the milk ducts.  However, these cells 
have not developed across the ducts’ walls to any surrounding tissues.  For invasive 
breast cancer, there are two common types: ductal carcinoma, which begins from the 
ducts and spreads over the wall, and lobular carcinoma, which begins from the mammary 
glands and spreads to other parts of the body (ACS, 2012). 
 
According to Canadian Cancer Statistics (2012), breast cancer is the most common type 
of cancer among women and is the second leading cause of death among cancer patients 
(Canadian Cancer Society's Steering Committee on Cancer Statistics, 2012).  In Canada, 
Nova Scotia has the highest incidence rate of breast cancer (CCSSCCS, 2012).  During 
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an individual’s lifetime, it is expected that one out of nine women have the chance to 
develop breast cancer (CCSSCCS, 2012). 
 
Currently, effective and efficient treatment combined with early detection of breast 
cancer through orderly breast screening programs are the best solutions available to 
reduce the mortality rate due to breast cancer among women (Khatib & Modjtabai, 2006).  
Furthermore, all professional groups involved in the reduction of the mortality rate from 
breast cancer are required to perform to the highest standard.  The level of quality 
services for pathology reporting is of the utmost importance.  The pathologists provide 
important details that can be helpful for cancer treatment.  However, several issues may 
affect the quality of the pathology report. The large amount of information that needs to 
be recorded for each case may cause valuable information from the pathology report to be 
mislaid (Qu et al., 2007).  In addition, the variety of terminology used in the reporting 
and individual style of writing may create barriers for communication (Qu et al., 2007).  
In order to address these issues and make the process of reporting more efficient and 
uniform, standardized reporting forms and checklists have been developed. 
 

2.1 CAP Checklists 
The College of American Pathologists (CAP) has developed pathology reporting 
procedures, protocols and checklists for common malignant tumors that affect the human 
body (Qu et al., 2007).   The CAP cancer protocol checklists are comprehensive and 
document inclusive details such as tumor site, architectural patterns, and ancillary studies, 
which are non-mandatory elements.  Also, the checklists include elements, such as 
specimen procedure, size, and laterality, which are mandatory.  The CAP provides the 
checklists in Microsoft Word format and Portable Document Format (pdf).  CAP 
pathology checklists can be useful to create and design standardized synoptic templates.  
Synoptic reports can be created for different surgical procedures in multiple standards 
(Gur, 2012).  Becher (2011) defines synoptic reports as “reports that present data in an 
outline, list, or table format with clearly identified headers and responses.” (p. 789).  
 

3 Nova Scotia Breast Screening Program  
 
The Nova Scotia Breast Screen Program (NSBSP) was founded and has been supported 
by the Nova Scotia Department of Health and Wellness since 1991 (NSBSP, 2011). 
NSBSP is an early detection program of breast cancer that targets women between the 
ages of 50 to 69.  The main purpose of the breast screening program is to reduce the 
mortality and morbidity rates from breast cancer through early detection (NSBSP, 2011).  
NSBSP’s aim is to reduce the mortality rate from breast cancer to one-third of the current 
rate and to provide a high quality standardized provincial screening program (Public 
Health Agency of Canada, 2007).  
 
Women may take the breast screening examination through an invitation or a referral 
letter.  The breast screening test is provided at fixed-sites in urban areas or mobile-sites in 
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remote areas.  In a normal case, women who have normal results are invited back for 
screening after 24 months. In contrast, women who have abnormal results are informed 
for follow up visits (Miller, 2000). 
 
Lately, NSBSP has been involved in the development of the Breast Imaging Electronic 
Medical Record (built on the Caisis platform) that will replace the current Mammography 
Information System, in order to provide an advanced and user-friendly interface (Wills, 
2012).  Caisis will also reduce the time and effort that is required for documentations 
(Alqatami, 2012).  Caisis is an open-source software developed to integrate research data 
with clinical care practices (Caisis, n.d.).  It provides many features for generating and 
organizing templates for clinical data, documentations for medical records and 
frameworks to look through clinical history (Fearn & Sculli, 2010).  Caisis is also a web-
based application that is designed to serve as a cancer data management system for data 
quality and accuracy (Alqatami, 2012).  Caisis is different from other data management 
systems because it collects data required for research during patient visits (Fearn et al., 
2007). 

4 Internship Work 
 

4.1 Job Description 
The Diagnostic Radiology Department, CDHA in collaboration with the Nova Scotia 
Breast Screening Program provided the intern with an opportunity to work alongside the 
Breast Imaging Electronic Medical Record (BIEMR) team to implement a synoptic breast 
pathology-reporting module on the Caisis platform.  The BIEMR team is made up of 
members from different specialties, including pathologists, radiologists, radiation 
technologists, breast screening managers, informaticians, and epidemiologists.  
 
The intern also participated in the development of the best solutions to create a simple 
way to transfer the final pathology synoptic report from the Caisis platform to the Cerner 
Millennium, Hospital Information Systems (HIS). 
 

4.2 Role and Responsibilities 

The major duty in the internship was to create and design two electronic synoptic reports, 
which represented a protocol for pathology testing of samples from breast cancer patients 
with Ductal Carcinoma In Situ (DCIS) and a protocol for pathology testing of samples 
from breast cancer patients with invasive carcinoma. 
 
The intern had opportunities to improve their technical and programming skills.  Some 
highly recommended programming skills that are required for this internship, from high 
to low include: XML, HTML, XSLT, C# or similar object oriented language, Javascript, 
and SQL.  In addition, the intern had to be familiar with relational database concept.  
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The intern was required to communicate regularly and clearly with a multidisciplinary 
team, both locally and internationally, and possess solid project management skills.  This 
entailed scoping the requirements, implementing the module, conducting UAT, 
incorporating feedback, and documenting the final product. 

5 The Internship Work 
 

5.1 Current Workflow  
In the beginning of the work, we had a meeting with the pathologist to identify the actual 
workflow for the pathology reporting for breast cancer [Appendix A].  This helped us to 
get a complete idea about the issues that pathologists encounter during breast cancer 
reporting. Usually, there are two major parts for pathology reporting:  the pathologists 
collect data from the surgical specimen, and the collected data then has to be transferred 
to the Cerner Millennium (HIS). 
 
The process of cancer reporting begins from the pathologist who receives the specimen 
from the pathology lab.  This specimen is taken from the patient who had abnormal 
results from the breast screening.  The pathologist has to login to the Cerner Millennium 
where they can view the lists of specimen cases, select the examination case, and prepare 
the pathology reporting templates.  
 
Currently, the pathologists are using their own template forms for breast cancer reporting 
[Appendix B].  However, these forms are not installed in Millennium.  The pathologists 
have to create and design the templates according to the type of case for every single 
report.  The process of creating templates in the Millennium is not user friendly and 
requires more time to create the final report. 
 
In order to minimize the time that is required for typing templates, staff from the IT 
department have created speed keys or hotkeys that are custom mapped to particular 
templates created by the pathologists.  The hotkeys are used to invoke the templates by 
typing abbreviations (or any short symbols), which have been pre-assigned by the IT 
staff, and then pressing specific keyboard keys. Although the hotkeys help the 
pathologists to create synoptic reports, they have to do extensive editing, including 
deletion of unneeded elements from the templates that obscure important information, 
and addition of elements to the template as required for each case.   
 
After that, the pathologists check and review all contents of the report before storing the 
report in the system.  If any authorized organization wants to view the report, the clerk 
can access the system and send the requested copy.  In some cases, additional steps might 
be required, such as downloading and printing the standard pathology reporting templates 
in order to check and review the content of the report.   Furthermore, pathologists might 
receive calls from oncologists and surgeons for additional information or for 
clarifications, which may cause additional work.   
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The most common drawback in this type of reporting is typographic errors, which are 
very difficult to avoid (Qu et al., 2007).  Because the reporting template is not integrated 
in the system and does not link to patient demographic information, a separation can 
happen within a single pathology report.  Also the mismatch between patients’ reports is 
another weakness of the system.  A very major weakness of the system is that the 
synoptic reports are essentially stored as free text, such that the data is not stored as 
individual data elements in discrete form for retrieval in a well-structured manner that 
can be easily queried. 
 

5.2 Open Source Solution  
Healthcare organizations are experiencing challenges to manage their needs with limited 
resources.  Thus, the market demands for open source solutions have been growing and 
many developers are taking a serious step toward managing healthcare needs and 
developing more solutions. Healthcare institutions are looking for solutions that provide 
acceptable performance while simultaneously reducing costs. 
 
One of the greatest advantages of the open source solution is that it can be obtained easily 
(Goulde & Brown, 2006).  Most of the open source software can be found in many 
websites with no license fees.  Often the open source software is developed by a group of 
programmers who do not get paid for their work, which shifts the cost of development to 
providing services related to the software (Goulde & Brown, 2006).  In addition, the 
availability of the source codes can help the developer to understand the method of 
programming, which can help to solve the issues and, develop and modify the software 
(Goulde & Brown, 2006). Another advantage of the open source is that it can be obtained 
from different vendors (Goulde & Brown, 2006).  Therefore, healthcare organizations are 
not obliged to depend on one vendor.  To combine all these benefits (easy to obtain, low 
cost, vendor independence, and opportunity to innovate) an open source solution such as 
Caisis is the most suitable solution for under-resourced organizations.  
 

5.3 Installing and Learning  
In order to be familiar with Caisis, the intern has to download and install Caisis on the 
computer.  The installation steps are available on the link http://caisis.org/wiki/index. 
php?title=Installation.  In addition, the previous year’s summer interns (summer 2011) 
documented the steps of installation (Alqatami, 2012).  The next step is to learn about the 
programming languages C# and .NET that help with modifying and creating new 
templates.  There are various tutorials on websites that can be helpful in learning these 
programming languages.  
 

5.4 Pathology Breast Cancer Reporting Requirement Elements 

The CAP invasive and non-invasive breast cancer protocol checklists are listed in the 
CAP website [Appendix C].  These CAP checklists have been downloaded and printed in 
order to specify the requirements of the pathologists for their pathology reporting.  As 
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part of another MHI thesis (Khalid Tearo, 2012), a survey revealed that our consulting 
pathologist along with other colleagues have identified a number of elements from the 
CAP Breast Cancer Protocol Checklists that are required for their pathology reporting for 
breast cancer.  Pathologists marked the selected elements from CAP checklists as 
following [Appendix D]: 
 

1. Fill in: for elements that need to fill in text or number 

2. Choose one: elements that require a single value 

3. Choose any: elements that might have multiple values  

4. Omit: elements that are not required 

 

5.5 Requirements for Synoptic Reports 

The main purpose of the synoptic report is to create a document that has all essential 
information relevant to clinical components (Donahoe et al., 2012).  Pathology reports 
should be complete and comprehensive for managing clinical data of patients. This is 
important for communication among the health care team members (Austin et al., 2009).  
In order to improve patient management and to specify the effect of different treatment 
protocols and detection of cancer, it is necessary to reduce the inconsistency in reporting 
and to improve the understanding by following a standard checklist for reporting and 
assessment of cancer (Austin et al., 2009). 
 
Because of the involvement of multiple specialists, including pathologists, oncologists, 
surgeons, and radiologists on the treatment of a cancer patient, the information in the 
synoptic report should be complete and accurate.  The required information must be 
easily extracted by any clinician who is involved in patient care (Donahoe et al., 2012). 
 
Some useful approaches have been recommended for developing pathology reporting for 
breast cancer (Austin et al., 2009): 

• Educational quality improvement program focus on tools that help pathologists to 
improve their work performance.  

• Developing clinical communications by building a standardized cancer report. 
• Reporting of all absent and present elements to avoid the misunderstanding that 

an element may not have been evaluated. 

 
In order to implement a pathology synoptic report, the following requirements should be 
considered:  

• The pathology synoptic report for breast cancer will be based on the requirements 
of the pathologists and the CAP cancer protocol examination checklists. 
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• The pathology synoptic report should include all essential information in a brief 
and comprehensive view.  

• The operating system should be easy to login to, simple to function, and require 
tittle time to use.  The data stored can be easily retrieved and can be used by other 
authorized institutions for research (Iyer et al., 2011).  

• The pathology synoptic report should combine free text and synoptic format in 
order to clarify some elements’ values in the pathology report (Haydu et al., 
2010).   

• The breast synoptic report should include comments fields for any additional 
information that is not included within the elements fields.  The comments field is 
very useful for pathologists, surgeons and oncologists who want to add more 
details or additional findings (Chambers, Pasieka, & Temple, 2009), 

• The structure format for the synoptic report should be designed in such a way to 
avoid neglecting important details, thereby enhancing learning in clinical practice 
(Gur, 2012) 

• The CAP checklists contain extensive information details provided in long pages. 
However, the synoptic report should only use words and phrases to predict the 
information quickly and it should be easy to fill out.  

• The pathology synoptic report should be in electronic format with drop-down 
lists, check boxes, and separate data fields that can be helpful for encouraging 
pathologists and non-pathologists to generate a comprehensive synoptic report 
(Messenger, McLeod, & Kirsch, 2011). 

• The pathology synoptic report should use a hidden function for the elements that 
are not mandatory and the elements that are not applicable for certain cases. 

• The final format of the synoptic pathology report needs to be reviewed and 
approved by the consulting pathologist.  

 

5.6 Mapping between CAP elements and Caisis Database 

The Caisis database platform has been used as a base for designing the pathology 
synoptic report (Iyer et al., 2011).  Numerous hospitals and health institutions in North 
America have adopted Caisis as a hospital database system and for research purposes 
(Iyer et al., 2011).  In this phase, all CAP elements that are required by pathologists must 
map to Caisis data tables.  However, while some elements have been mapped 
successfully, other elements could not be found. Figure 1 presents part of the mapping. 
The consulting pathologist helps us to map some of the unmapped elements, while a 
developer from the Caisis core development team guided us toward the best solution for 
the remaining unmapped elements. The process of mapping will be discussed in depth in 
the section of “Problem and Approach Solution”. 
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Figure 1 A Screenshot for Excel table shows the mapping between CAP checklists and Caisis 
database. On the left side, the CAP checklist column contains the CAP elements and their values.  
On the right side, the Caisis Data Dictionary contains data tables and fields.  The middle two 
columns show the mapped elements and elements required by pathologists. 

 

5.7 Electronic form Creation  

After mapping all possible elements from CAP checklists to Caisis data tables, the author 
created and updated tables.  The tables editing phase was done through the Microsoft 
SQL Server.  After that, the author created new store procedures and edited the existing 
store procedures.  Finally, the author designed an electronic form based on the Caisis 
eforms templates and pathologists’ requirements [Appendix E].  
 

5.8 Accessing and Generating Pathology Reporting  
Pathologists will generate the synoptic report from Caisis. Caisis has a strong security 
system that follows the guidelines of HIPAA regulations.  The access to data in Caisis is 
identified by the organization and only shared across the health community to maintain 
the privacy and confidentiality of patient information (Iyer et al., 2011). Pathologists will 
be given a user access for Caisis. Caisis is a web based application and it can be accessed 
through the most common web browsers, such as Internet Explorer, FireFox, and Safari.  
 

5.9 Transferring Synoptic Reporting to HIS 
After the synoptic pathology reporting for breast cancer was generated from Caisis, the 
solution was developed for transferring the synoptic reporting to Cerner Millennium.   
This solution is based on Java coding that allows the pathologists to transfer all 
information in the final synoptic report from Caisis to Millennium by clicking a button.  
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5.10 Expectation  
The adoption of a web based synoptic reporting system will have a major impact on 
breast cancer reporting.  It is expected that the amount of missing information will 
decrease after using synoptic reporting (Hammond & Flinner, 1997). Synoptic reporting 
will help to improve the overall time required for pathology reporting and will improve 
the quality of data management.  In addition, it will facilitate the extraction of useful 
information for research and guarantee consistency in reporting (Haydu et al., 2010).  
 
It is expected that synoptic reporting will spread the benefits among clinicians and 
pathologists. With synoptic reports, a high degree of satisfaction is expected from 
pathologists who have a difficult time preparing pathology reports.  In addition, 
oncologists will also benefit from the standardization of synoptic reporting.  They depend 
on the cancer report to provide them with information about specimens, lymph nodes, 
histologic grading, pathology staging, and other information that can be helpful for 
patient treatment (Hammond & Flinner, 1997). 
 
One of the greatest advantages of using the computerized synoptic report is to guarantee 
the completeness of the report.  Because the pathologists have to complete all mandatory 
fields before generating a final report, the report will include all essential elements 
(Chambers, Pasieka, & Temple, 2009). 
 
The synoptic report has information that can add a major educational impact. Such 
preoperative information as previous clinical history, methods of detecting, tumor sites 
and clinical conditions familiarize the physician with the patients’ condition (Gur, 2012).  
In addition, it emphasizes the resident’s learning about the process of pre-surgical 
decision-making.  Furthermore, it provides further information about major procedure 
points during the surgery (Gur, 2012). 

6 Problems and Approach Solutions 
 
As discussed before, the major task in the internship was to scope out the processes 
involved and the feasibility of implementing breast cancer pathology synoptic reporting 
in the clinical setting; one protocol for pathology testing of samples from breast cancer 
patients with Ductal Carcinoma In Situ (DCIS) and another protocol for pathology testing 
of samples from breast cancer patients with invasive carcinoma. However, during the 
prototype development phase the author faced some challenges. One of these challenges 
was the mapping between CAP elements and Caisis data tables.  This section will discuss 
controlled terminologies and some useful strategies for mapping.  

6.1 Controlled terminologies 
The demand for controlled medical terminologies in clinical systems is standardized 
across the literature. With the expansion of clinical applications, the needs for 
standardized data entry become substantial. Each time a new system is invented, 
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programmers must take an effort to standardize vocabularies. However, more effort is 
required for the legacy systems that do not have controlled vocabularies. 
 
Matching between the terminologies is required in order to create interoperability among 
systems, and it is an essential step toward knowledge sharing (Wang, Patrick, Miller, & 
O'Halloran, 2006).  The method of mapping is an identification of the matching concept 
for terminology.  Much of literature discusses the effort to automate the terminology 
mapping process (Wang et al., 2006).  However, in this task the mapping had to be done 
manually. The process of manual data mapping took several weeks to complete because 
the process required searching for the right match from several terminology concepts. 

6.2 NCI Metathesaurus 
For a accurate mapping, NCI Metathesaurus is used as a source of information for 
biomedical terminologies.  NCI Metathesaurus is based on Unifed Medical Language 
System (UMLS). Before mapping is started, understanding the meaning of the term is 
required to find the accurate match.  Metathesaurus was used to search for definitions and 
synonyms for the CAP protocol terminologies.  Then, the author searched for these 
synonyms in the Caisis data tables.  

6.3 Caisis data dictionary  

The Caisis developers created a data dictionary for Caisis databases that contain tables 
and descriptions of data terms.  Data dictionaries are a quick way for programmers to find 
the definition of terms.  However, in order to get the full benefits of the data dictionary, 
the developer have to make sure to include the accurate description of terms.  

6.4 Strategies for mapping 
To ensure vocabulary control during the mapping between the CAP protocol and Caisis 
data tables, strategies of mapping have been introduced by Aronson (2006) and Wang et 
al. (2006). 
 

1. Analyze the text 
The first step is to analyze the text into noun phrases. For the CAP protocol 
elements, this step was not necessary because elements are in noun phrase 
form.  However, this step was applied for the elements values which have a 
long text. 
 

2. Generate variants 
For each noun phrase, variants have been generated.  Basically the variant is 
formed of one or more noun phrases (Aronson, 2006).  The variants are 
meaningful words in a noun phrase (Aronson, 2006).  For example, the variants 
for the CAP element Tumor Size are Tumor Size, Tumor, and Size. 

 
3. Normalize the terminology  
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A noun phrase is normalized by removing the suffix and punctuation, and 
converting terms to atomic forms (Wang et al., 2006).  In addition, stop words 
such as “is”, “the”, “at”, “on”, “of”, “a” etc. are removed.  

 
4. Expand the terminology 

 Most of abbreviations are identified in the NCI Metathesaurus.  For example, 
the TNM Category refers to Tumor-Node-Metastasis Category.  However, 
some other abbreviations are not defined, such as pT, which refers to Primary 
Tumor. In order to eliminate any confusion that might happen, it is better to 
expand the abbreviations. 

 
5. Use substring terminology  

Substring terminology is helpful in increasing the mapping coverage (Wang et 
al., 2006).  For example, the term Staging is a substring of cancer staging.  
 

6. Define the Candidates terminology 
To select the candidate term, each phrase is searched and reviewed in 
Metathesaurus. Then a decision is made to choose the preferred term, which is 
the candidate term. 
 

7. Use Metathesaurus 
The process of mapping required the use of biomedical thesauruses to 
search for the different variations and meanings of the terminologies.  For 
the cancer terminologies, NCI Metathesaurus is a very useful tool to search 
for syntactic and semantic information(Schuyler, Hole, Tuttle, & Sherertz, 
1993).  NCI Metathesaurus provides a list of synonymous words for the 
medical terminologies. NCI Metathesaurus is organized in concepts, and its 
databases contain more than 1.4 million concepts which are mapped to 3.6 
million terms. NCI Metathesaurus is a great tool to standardize clinical 
terminology in data tables. This process allows consistency in recording 
information 

 

6.5 Mapping Examination  

Each terminology from the NCI Metathesaurus synonym is mapped to Caisis data 
tables and according to the mapping results, the terms are classified into one of four 
groups (Aronson, 2006):  
 

1. Simple mapping: the map is simple when the noun phrase absolutely maps to 
one field in Caisis data tables (Aronson, 2006).  For example, the term 
Nuclear Pleomorphism absolutely maps to Nuclear Pleomorphism.  

2. Complex mapping: the map is complex when each words in the phrase has 
simple mapping (Aronson, 2006).  For example, Lymph Nodes Sampling 
maps to Lymph Nodes and Sampling. 
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3. Partial mapping: the map is partial when the Caisis data field or/and 
terminology from the Metathesaurus have at least one word that does not 
map (Aronson, 2006).  

a. Normal: when the phrase maps to a term without a gap or vice versa. 
For example, necrosis mapped to tumor necrosis. In this case mapping 
does not include tumor.  

b. Gapped: when the phrase maps to a term and there is a gap or vice 
versa. For example, Respiratory Disease maps to Respiratory System 
Disease, so the gap is System. 

c. Overmatch: When the phrase maps to many overmatches.  For 
example, “Application” mapped to “Computer Application” and 
“Regulatory Application”. 

4. No mapping: when there is no mapping between any words from the term 
and Caisis data tables (Aronson, 2006).      

 

6.6 Unmapped elements 

The strategies of mapping that have been introduced can be helpful to assure quality 
control of mapping.  By applying all these steps, two solutions for unmapped 
elements can be processed: 

1. Add new fields in the existing set of tables 

2. Create new fields in a new table 

7 Relation to Health Informatics 
 
The internship work was exclusively focused on the issues that are related to health 
informatics.  With biomedical engineering background and some programming skills, this 
internship experience was very useful for combining the health fields and informatics.  
The internship work experience at the organization related directly with the materials that 
had been taught in the Master of Health Informatics.   
 
This internship was a great example of how to connect multiple courses in a single work 
task.  From the course Health Information Flow and Use, the author learned about the 
Canadian health care system, the structure of the health care system, and the clinical 
workflow. This course helped me to understand the structure of organization and 
explored the workflow process inside the health care institution.  The second course that 
has connection with internship work is the Health Information Flow and Standards; this 
course taught me about issues related to information flow and taught about the tools that 
can be used to map between biomedical terminologies.  This course was helpful in 
tracking the information flow during pathology reporting and searching for the gap in the 
information.  In addition, it helps me to follow the strategies during the mapping between 
the CAP elements and the Caisis data tables.  
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From the Project Management for Health Informatics course, the author learned how to 
plan and control a timeline and how to work in a team with different specialties.  This 
course introduced some tools such as Gantt Charts to illustrate the project schedule and 
develop a planned and timeline for each task [Appendix F].  From the Networks and the 
Web for Health Informatics, the author learned how to design databases and how to store 
and retrieve information.  This course was essential in the internship work as it taught me 
a lot about the network connection and relational database concepts.  The final course 
that helped during the internship work is the Electronic Text Design.  This course taught 
in theoretical and practical ways how to create an electronic text web page.  It provided 
the programming skills that are required to create a text website and introduce the 
standards of presenting electronic documents in the webpage.  

8 Conclusions  
  
The internship work was a great opportunity to gain experience and knowledge about the 
applications of health informatics in the health care environment. This report presents the 
solution for pathology reporting for breast cancer. The main task was to scope out the 
processes involved and the feasibility of implementing breast cancer pathology synoptic 
reporting in the clinical setting, and to investigate the suitability of the Caisis platform for 
this purpose.  
 
There were a number of challenges that the author encountered during the internship 
work. The main issue was the mapping between CAP elements and the Caisis data tables. 
This issue arose because of the differences in the terminologies between the CAP 
protocol and the Caisis data tables. Mapping strategies were introduced to facilitate the 
process of mapping and to assure the accuracy of mapping. In addition, applying the 
strategies of mapping will guarantee that the new terms are standardized and controlled.  
 
Computerized synoptic reporting has the potential to significantly improve pathology 
reporting for breast cancer. The synoptic report will reduce the time required for 
pathologists to prepare their reports and improve the quality of data management. In 
addition, it can help to reduce missing information and guarantee the completeness of the 
essential information. The benefits of adopting synoptic pathology reports will make it 
easier to extract information from the report.  
 

9 Recommendations  
 

It is recommended to follow the mapping strategies which guarantee the quality control 
implementation of new terminologies. 

The Caisis data dictionary required a revision to standardize the definition of fields 
according to the biomedical thesauruses. 
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It is recommended to adopt a coding system such as SNOMED CT for Caisis data tables 
to ensure smooth interoperability between other clinical systems. Integration of the CAP 
XML files into CAISIS that implement the CAP checklist would provide such a solution.  

For future work, it is recommended to create a comprehensive integration for synoptic 
reporting with other healthcare interventions that are involved in the care of cancer 
patients. Furthermore, there are more opportunities for internship to implement additional 
pathology synoptic reports in the Caisis platform.  
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Appendices  
 

Appendix A 

The Business Process for Pathology Reporting 
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Appendix B  
The current templates for pathology reporting for invasive and non-invasive breast cancer 
are used by pathologists at Capital Health, Halifax. 
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Appendix C 
The College of American Pathologists cancer protocol checklists for invasive and non-
invasive breast cancer are retrieved from http://www.cap.org/  
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Appendix D 
Excel tables show the mapping between CAP breast cancer pathology checklists elements 
and Caisis Databases fields 
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Appendix E 
Screenshots for In Situ Breast Carcinoma – eforms checklists implemented in the Caisis 
platform 
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Appendix F 
The Gantt Charts used to illustrate the internship work and develop a plan and timeline 
for each task. 
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