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Outline 

Design and implementation of three web-
based programs for teaching pathology 
residents 
WEB COAG: teaching coagulation disorders 
 
CPCases: archiving presentation cases 
 
CD MarkerDX: teaching immunophenotype 
of hematologic neoplasms 



WEB COAG 

An interactive program for teaching 
coagulation disorders 

Nguyen, A.N.D., Uthman, M.O., Johnson, 
K.A.: A web-based teaching program for 
laboratory diagnosis of coagulation disorders. 
Archives of Pathology & Laboratory Medicine. 
2000; 124:588-593 
 



Introduction 

Coagulopathy is encountered frequently in 
medicine, associated with high morbidity and 
fatality 

Many cases present a diagnostic challenge, 
may lead to suboptimal testing strategy or 
misdiagnosis 

WEB COAG: teaching laboratory diagnosis of 
coagulopathy (pathology residents) 



Design 

Three modules 
1. Coagulation profile: to display typical 
laboratory results 
2. Differential diagnosis: to narrow down the 
list of possible disorders 
3. Synopsis of disorders and therapy 



Design (cont’d) 

Codes: Hypertext Markup Language (HTML), 
JavaScript (functions and subroutines) 

Servers: MS Windows NT Server 4.0 running 
MS Internet Information Server 4.0 



Design (cont’d) 

Knowledge base: 41 coagulation disorders 
Validation of the differential diagnosis 

module:  
- 61 clinical cases 
- The correct diagnosis was ranked in the list 
of 5 differential diagnoses in 93% of the 
cases [previous publication] 





















Discussion 

WEB COAG has been used as supplemental 
teaching material for our residents since 1996 

Favorable response by residents and web site 
visitors.  Comments and suggestions were 
incorporated 

Other web sites on coagulation (academic, 
commercial) 

Current project: “A comprehensive web-
based program for coagulation training”, 
grant from University Association for 
Research and Education in Pathology 



CPCases 

An image database to archive cases 
presented in our resident teleconference  

Gupta, D., Wu, S., Nguyen, A.: An Image 
Database for Archived Presentation Cases. 
The 80 th Annual Meeting of Texas Society of 
Pathologists, Jan., 2001, Galveston, Texas 



Resident Teleconference  

Residents to share interesting cases between 
Memorial Hermann and LBJ 

Axis video web servers to transmit video on 
high-speed T1 connection (bidirectional) 

Audio communication: speakerphone 







Design of CPCases  

Objectives: 
- Save images and text data to database 
- Retrieval at a later time for various uses 

Two components: 
- Input module: to save a case 
- Viewing module: to view an archived case 



Design of CPCases (cont’d)  

Codes: MS Active Server Pages (ASP), 
VBScript, Active Data Object (ADO), 
structured query language (SQL) 

Servers: 
- MS SQL Server 7.0 (database for text data) 
- File server (images) 
- MS Windows NT 4.0 server 
- MS Internet Information Server 4.0 















Discussion 

Our residents have saved > 100 cases to date 
Future studies: 

- a better index system to categorize diseases 
- connection with a more sophisticated image 
database at the back end 



CD MarkerDX 

A Web-based database for diagnosis of 
hematologic neoplasms using results of 
immunophenotyping by flow cytometry.   
Nguyen, A.N.D., Milam J.D., Johnson K.A., 

Banez E.I.: A Relational Database for 
Diagnosis of Hematopoietic Neoplasms 
Using Immunophenotyping by Flow 
Cytometry. American J Clinical Pathology.  
2000; 113:95-106. 

 



Introduction 

Interpretation of immunophenotyping 
results by flow cytometry: pattern 
recognition  
Difficulty in interpretation: similar 

patterns, numerous markers 
CD MarkerDX: database to teach 

pathology residents interpret 
immunophenotypes 

 



Design 

Five modules: 
- Display of markers 
- Display of disorders 
- Differential diagnosis 
- Archived cases 
- Summary of results for archived cases 

 



Design (cont’d) 

 
Web Browser : 
 
-HTML 
-JavaScript 

Internet Information Server: 
 
-Active Server Pages (ASP) 
-Active Data Object (ADO) 

Transaction Server : 
-Active X DLL 
 

Database Server  



Design (cont’d) 

Knowledge base: 33 hematologic neoplasms. 
43 immunologic markers 

Validation of the differential diagnosis 
module: 
- 92 clinical cases 
- The correct diagnosis was ranked in the list 
of 5 differential diagnoses in 93% of cases 
[previous publication] 















Discussion 

CD MarkerDX has been used as supplemental 
teaching material for pathology residents 
since 1998 

Future project: data warehouse of clinical 
cases for marker analysis-> to fine-tune the 
diagnostic criteria 



CONCLUSION 

Three web-based programs for pathology 
education 

Minimum hardware requirement 
Work on all operating systems, all browsers 
Favorable response from residents (clinical 

use/ scientific presentations/ articles) 



CONCLUSION (cont’d) 

Advantages of web-based programs: access 
from anywhere, any computer platforms, 
ease of updating materials 

Web-based education may eventually form 
the core materials for life-long learning, 
especially at the point-of-service 

Our web site: http://dpalm.med.uth.tmc.edu/ 
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