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Abstract. The term “digital pathology” (DP) broadly refers to the process of digitizing glass
whole-slide images (WSIs) using a digital whole-slide scanner as these WSIs are also used to
render a diagnosis. Artificial intelligence (AI), on the other hand, is broadly defined as the appli-
cation of machine-based algorithms to make a prediction, just like an intelligent human who has
access to the necessary knowledge to make said prediction. Deep learning is a specific type of
AI that has become very popular for the analysis and interpretation of DP images over the last
decade because of the recent increase in computational power and advancements in whole-
slide scanning. AI-enabled DP analysis of routine hematoxylin and eosin–stained tissues has
shown increasing utility in characterizing complex tissue architecture to render disease diagno-
ses, prognoses, and predicting therapeutic response. A PubMed search for “digital pathology”
yielded 310 hits in articles published in 2020; for those published in 2010, the same search
yielded only 12 hits. The Digital Pathology Conference was initiated in 2011 by the authors
(Drs. Madabhushi and Gurcan), two early pioneers in computational pathology, in anticipation
of the expected explosion of research and clinical interest in this space. © 2022 Society of Photo-
Optical Instrumentation Engineers (SPIE) [DOI: 10.1117/1.JMI.9.S1.012203]
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The Digital Pathology Conference (DPC) was the last conference to be added to the SPIEMedical
Imaging Symposium.1 The conference started in the 2013 meeting in Lake Buena Vista, Florida.
Encouraged by the success of a special session on digital pathology that was held in conjunction
with the three other conferences at the SPIE Medical Imaging Symposium in 2012, the sympo-
sium chairs, Drs. Nico Karssemeijer and Joseph Reinhardt, approached us (Madabhushi and
Gurcan) to initiate an independent DPC for the 2013 symposium. We have been organizing sev-
eral meetings annually since 2007 on this topic in North America and Europe, usually held in
conjunction with other conferences, and we thought that SPIE Medical Imaging would be a good
home for our ongoing meetings. Thus, DPC became the ninth conference to be included within
the SPIE Medical Imaging Symposium. When we reached out to the leading scientists, research-
ers in this area in academia, government, and industry, they enthusiastically supported this effort.
We had 23 people on our first scientific program committee.

The inaugural meeting received a relatively large number of submissions (50) to be presented
as poster or oral presentations. Each submission was rigorously evaluated for possible inclusion
by at least two experienced reviewers from within the program committee. Following the review
phase, a total of 36 submissions were accepted (representing an overall acceptance rate of 72%)
for inclusion in the conference as either an oral or poster presentation. Based on the reviewer
scores assigned to the individual papers, the top 20 were included as oral talks, and an additional
16 were selected as poster presentations.

The first DPC took place on February 2013 and began with a keynote presentation by
Dr. Akira Saito from NEC Corp., Japan entitled “Dawn of the digital diagnosis assisting system,
can it open a new age for pathology?” The presentation was very enthusiastically received by
a packed audience in attendance. The keynote session saw 182 registered participants in
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attendance (third highest among all nine conferences at the symposium). The DPC over the
two days was also heavily attended. Similar to the other conferences, DPC offered “Best
Poster” awards as well as “Best Student Paper” awards for every year.

The second DPC took place February 2014 in San Diego, California. In the second year of the
conference, we were curious to see if we could repeat the first year’s success. The meeting began
with the plenary session entitled “Path, Present, and Future,” delivered by Dr. Richard Levenson
from the University of California, Davis Medical Center. Dr. Levenson’s keynote talk on advances
in digital and molecular pathology drew in over 250 attendees from various conferences, includ-
ing Digital Pathology; Image Processing; Computer-Aided Diagnosis; and Image Perception,
Observer Performance, and Technology Assessment; and resulted in some very lively discussion
following the talk. The rest of the conference was similarly very heavily subscribed.

In the second year, we organized the very first workshop of our conference called “What do
pathologists see on a slide: Implications for Digital Pathology.” Three board-certified patholo-
gists from the United States: Dr. John Tomaszewski, University at Buffalo, Dr. Ulysses Balis,
University of Michigan, Dr. Richard Levenson, University of California, Davis Medical Center,
and an academic pathologist from the United Kingdom, Dr. Darren Treanor, University of Leeds,
presented a Pathology 101 for the SPIE Medical Imaging audience. The participating pathol-
ogists projected the digitized images of slides pertaining to renal disease, breast cancer, and
prostate cancer and conversed with the audience on features that they saw on the slide. Dr.
Tomaszewski presented a comprehensive list of challenges in the digital pathology image analy-
sis to the SPIE Medical Imaging community, while Dr. Balis showcased how algorithms such as
spatially invariant vector quantization can be used for high-throughput annotation of digitized
slides. Drs. Treanor and Levenson took questions from the audience on some of the major chal-
lenges and opportunities for routine use and adoption of digital pathology and computerized
image analysis in histopathology.

We organized yet another workshop during the third DPC that took place on February 2015 in
Orlando, Florida. The meeting began on the evening of the 24th with a workshop entitled “Power
of pathology: predicting disease aggressiveness from tissue slides” with expert pathologists Drs.
John Tomaszewski (University of Buffalo), Ulysses Balis (University of Michigan), and Hannah
Gilmore (Case Western Reserve University). Unlike the 2014 workshop that was intended as a
“Pathology 101” for the SPIE Medical Imaging audience, the 2015 workshop challenged our
expert panel to diagnose the presence of the disease on the slide and predict the aggressiveness
of the disease and risk. The workshop began with an excellent review of breast cancer pathology
and histopathology slide preparation by Dr. Hannah Gilmore. Subsequently, each of our expert
pathologists reviewed a pathology slide corresponding to a different patient diagnosed with estro-
gen receptor-positive breast cancer. Following a didactic presentation of pathologic features iden-
tified on the image, each pathologist was asked to call on the level of risk (low, intermediate, or
high). The risk predictions made by the pathologists based on the pathologic attributes were then
compared against those obtained by a 21-gene expression assay called Oncotype DX. In every
case, the predictions by the pathologist concurred with that obtained from the Oncotype DX test,
revealing the ability of the pathologists to predict disease risk based on analysis of routine hema-
toxylin and eosin pathology slides alone. The workshop ended with a very lively interactive ques-
tion and answer session between the audience and our expert panel of pathologists.

Over the years, the topics of the presented papers covered such diverse topics as imaging
and pathology conversion, processing and storage of microscopic images, performance (e.g.,
speed, accuracy), and human factors, color standardization, detection, segmentation, immuno-
histochemistry (IHC) analysis, personalized medicine, computer-aided diagnosis, and multi-
modal image registration with histopathology. From the early years of the DPC in 2013 to
2016 to the current date, there has been a clear shift in the topics being presented at the meeting.
For instance, there has been a clear migration from handcrafted and feature-engineered
approaches to more of a deep learning/machine learning driven focus. In addition, while in the
initial years, the focus tended to be on disease detection and disease grading2 (primarily prostate
cancer, breast cancer, and lymphomas), recent papers have focused a lot more on risk stratifi-
cation and treatment response assessment. In addition, the meeting has evolved, moving from a
primarily oncology-driven focus to nononcologic applications including kidney, tuberculosis,
and cardiovascular applications. In the initial years of the conference, there was a focus on work
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relating to visual perception, visual displays, and telepathology. However, over the years, the
conference has begun to focus more squarely on AI and computational pathology, with deep
learning-based approaches dominating.

Like the rest of the SPIE Medical Imaging Symposium, the DPC has been a student- and
junior researcher-friendly conference. We experienced many—slightly nervous—students giv-
ing their first scientific talks and getting a warm welcome and support from the audience and
session chairs.

The DPC featured several pathologists as attendees, workshop presenters, session chairs,
program committee members, and presenters. It has been common to see several prominent radi-
ologists in the SPIE Medical Imaging Symposium.3 Participating pathologists in our conference
enriched the audience and content of the meeting. For example, the meeting in March 2016 in
San Diego, California, formally began with a plenary talk given by Dr. Kenneth J. Bloom of
Clarient Pathology Services entitled “Current challenges in digital pathology.”4 Dr. Bloom is
a pathologist and an early adopter of information technology in pathology. Dr. Bloom discussed
the current challenges in digital pathology from technical, regulatory, and clinical acceptance
terms. The keynote talk drew in over 200 attendees from various conferences as part of the SPIE
Medical Imaging Symposium.

The interest in the conference and keynote talks increased over the years. The sixth DPC
took place in February 2018 in Houston, Texas, United States. The meeting formally began
with a plenary talk given by Dr. Martin Stumpe, entitled “Advancing Cancer Diagnostics with
Deep Learning.” Dr. Stumpe, leading the pathology project at Google Research at the time,
discussed algorithmic approaches for pathology, including deep learning and some of the chal-
lenges faced by researchers in the field. The keynote talk drew in 287 attendees from all the
various conferences at the SPIE Medical Imaging Symposium.5 Because the largest meeting
room was full, SPIE Administration decided to open a second room for the attendees to follow
this presentation (Fig. 1).

One of the distinguishing characteristics of the SPIE meeting is that leadership always
rotates, giving several distinguished members of the community a chance to serve our commu-
nity. In 2017, Anant Madabhushi was replaced by John Tomaszewski, a practicing pathologist.
In 2019, Metin Gurcan was replaced by Aaron Ward, a prominent image analysis researcher
from Canada. The name of the conference was changed to Digital and Computational Pathology
in 2020 to reflect better the intensive research representation of computational pathology in the
conference. This year was also the year the conference was held virtually for the first time in its
history because of Covid.

1 Conclusion

As mentioned in the introduction, the amount of interest in digital and computational pathology
has exploded in the last decade. For instance, while two papers were published with the term
computational pathology in 2014, a similar search on PubMed yielded 92 papers in 2021. While

Fig. 1 The audience listening to Dr. Stumpe’s Keynote talk at the 2018 DPC—part of the audience
is another room because this room could not accommodate everybody.6
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it would be hard to claim that this interest was directly a consequence of the initiation of the
DPC, there is no doubt that the conference did provide some impetus for the increase in research
interest in this space.

The continued success of the DPC is in no small part to the outstanding efforts of the program
committee, who carefully constructed the program, provided valuable feedback to the authors,
and chaired the sessions, SPIE Symposium Chairs, and SPIE staff, who kindly guided us through
all the steps of the program organization and helped with all aspects of the program organization.
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