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Abstract

The need for medical image retrieval by visual
content has steadily increased with greater use of
images in clinical medicine and research. This paper
presents CervigramFinder, a new Web-accessible
Content-Based Image Retrieval (CBIR) prototype
system created by the National Library of Medicine
to aid uterine cervical cancer research and education
for cervigram database access. It represents a
significant effort toward developing what may
become essential capabilities of biomedical image
database systems.

Introduction

Cervigrams are color optical images of the uterine
cervix taken during a gynecological exam and may
provide clinically important information for cervical
cancer diagnosis. The National Library of Medicine
(NLM) has created a database of 100,000 cervigrams
as well as other correlated (text) clinical data
collected during two major studies in cervical cancer
conducted by the National Cancer Institute (NCI) [1].
NLM is developing a suite of tools [2] that include
text data search capability to access this information.
In an effort to overcome limitations of text-only
searching, research efforts exploring information
retrieval by directly querying the visual content have
resulted in the CervigramFinder system. It is the first
Content-Based Image Retrieval (CBIR) system for
accessing cervigram image databases.

System Design

CervigramFinder is implemented using a distributed
client/server framework which is expected not only to
be a significant benefit in evaluating the system, but
also for its eventual use at multiple research sites. It
employs open standards and open-source software
and can be accessed via the Web. We followed
principles of modular software development that
enable straightforward enhancements to the user
interface and easy integration of new algorithms,
resulting from our ongoing research on the topic,
with minimal impact on other components.

Interpreting  cervigrams requires  gynecologic
oncologists to assess visual attributes of local image
regions. CervigramFinder provides the capability for
visual search of clinically important regions using
local image characteristics, making it different from

many other CBIR systems which are limited to using
visual attributes computed over the entire image. The
system has been developed with a user-in-the-loop
approach to minimize the “semantic gap”, with user-
annotated query regions and automatic image
processing algorithms computing their visual
attributes. CervigramFinder uses color, texture, size
and location attributes to describe the image regions
and retrieve images with similar regions from an
expert-annotated subset of the cervigram database.

System Testing

CervigramFinder incorporates fundamental CBIR
functions, such as feature extraction, normalization,
dimension reduction, combination, and various
similarity measures. Methods selected for the system
resulted from an extensive performance evaluation of
key techniques for cervigram retrieval [3], e.g., image
color and texture representation algorithms. In
addition, we collaborated with medical experts at
different stages of development and also conducted a
usability study to minimize the “usability gap” which
is an understudied, important aspect in biomedical
image informatics. Study outcome resulted in an
improved UI and enhanced system capabilities.

Conclusions

CervigramFinder represents efforts toward filling an
important need in biomedical image informatics
research. The tool is among a suite of tools that
provide capability for accessing and annotating data
resulting from NCI’s uterine cervix cancer research,
and provides access to cervigram images through
visual queries on localized image regions. We expect
the results from this Web-accessible CBIR system to
provide valuable support in cervical cancer research
and training.
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