
At the June Futurescape of Pa-
thology CAP Foundation confer-
ence, Ronald S. Weinstein, MD,
shared his thoughts on the barriers to
adopting new technologies in pa-
thology and pathology education.
Dr. Weinstein is professor and former

head of the Department of Patholo-
gy and director of the Arizona
Telemedicine Pro-
gram at the Uni-
versity of Arizona
College of Medi-
cine, Tucson. He is
a co-inventor of an
array microscope
that decreases the
processing times of
virtual-slide pro-
cessors and a co-founder and stock-
holder of DMetrix Inc. and Ultra-
Clinics Inc. His remarks follow.

Twenty years ago I was an invited
speaker at a CAP Foundation

meeting on new technologies. I used
the term “telepathology” there for
the first time at a professional con-
ference. I described our then cur-
rent work on the design of the first
robotic telepathology system and
presented our initial data on its di-
agnostic accuracy. I also introduced
the concept of telepathology diag-
nostic networks. Speakers at that
meeting were invited to make pre-
dictions. I proposed, among other
predictions, that telepathology serv-
ices might become widely available
within a few decades. I also sug-
gested that new pathology practice
models could emerge that would
incorporate telepathology. Virtual-
slide telepathology was barely on
the horizon back then; nevertheless,
a number of those 1987 CAP Foun-
dation meeting predictions have
been validated. Once a so-called fu-
turist makes good predictions, it’s
tempting to take that person too se-
riously the next time around, so be
forewarned.

The organizers of this CAP Fu-
turescape meeting have invited me
to make another set of 20-year pre-
dictions. I’ll take a shot at it in the
form of two sets of predictions: one
set with a near-term horizon (one
to 10 years into the future) and a
second set in the form of long-range
predictions (11 to 20 years). My near-
term predictions are on reasonably
solid ground since the enabling tech-
nologies, and some of the practice

models, are already being tested.
The long-range predictions take us
farther out on a limb and require
leaps of faith. 

For this presentation, I’ve been
asked to focus my comments on re-
ality checks on the status of digital
imaging and virtual-slide telepath-
ology implementations, specifical-
ly in education. I’ll consider several
questions: Is the ground being laid
for whole-slide digital slides (that
is, virtual slides) to eventually re-
place glass slides in educational pro-
grams? Is virtual-slide telepathology
diffusing from early adopter insti-
tutions at a significant rate? What is
the current level of acceptance of
digital pathology within academia?
within broader constituencies? Is or-
ganized pathology embracing the
technologies? Will this diffusion rate
of the technology accelerate or stay
constant?

For my long-range predictions, I
will deal with a much more specu-
lative area, namely the potential role
of the neurosciences, including cog-
nitive psychology, in defining pa-
thology expertise in the future. Will
we be using digital pathology im-
aging technologies, including
telepathology virtual slides, to im-
prove training strategies? Can ad-
vanced approaches, such as eye
movement analysis and functional
MRIs, be used to create profiles for

certification of pathology subspe-
cialty experts? Can we accelerate
the transformation of novices into ex-
perts using neurosciences-based ap-
proaches to teaching and learning?
Can we actually identify “biomark-
ers of expertise”? Can quantitative
human performance data be used
to help triage surgical pathology
cases to the best pathologist available
on diagnostic networks to sign out
cases? At the University of Arizona,
we are beginning to explore these
questions, and our preliminary find-
ings are promising and provocative. 

For my first reality check, I’ll be-
gin with an update on imple-

mentations of telepathology virtual
slides, which James Bacus, PhD, pi-
oneered in the early 1990s. Today,
virtual slides are being used in ed-
ucational programs at literally hun-
dreds of institutions around the
world. More than 250 virtual-slide
scanners have been installed in the
past five years, up from a handful,
and the rate of installations is on the
upswing. The range of applications
of virtual slides is also expanding.
Venture capitalists have spotted the
virtual slide industry as an area of in-
terest—generally a good sign. Digi-
tal imaging telepathology appears to
have reached its tipping point for
education and may become ubiqui-
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University of Arizona virtual-slide laboratory

Students work in 10 pods arranged around the periphery of each virtual-slide lab. The university’s
new laboratories have been in use for one year.

0907_5-11_FScapeConf-PDesk.qxd  9/6/07  4:01 PM  Page 5




