
Commentary from the Department Chair

Dr. Rosai and Dr. Klimstra on June 3, 1991 – our first day at MSK – looking at consult cases he 
brought with him from Yale. 

“He pushed us 
to do new things – 
subspecialization, 
digital pathology, 
even molecular 
characterization of 
tumors – but he also 
fiercely defended 
the power of the 
microscope and 
the ability of skilled 
pathologists to 
produce enormous 
quantities of 
information from 
simple H&E slides.

Much has been written about Dr. Juan Rosai 
since he passed away a little over one year ago, 
including the article in this issue of the MSK 
Pathology Review that details his years in our 
department.  Tributes and memorials have 
been published, and more are forthcoming 
(including a detailed tribute I co-authored with 
Robin Young that will appear soon in Am J Surg 
Pathol).  These works clearly detail Dr. Rosai’s 
life history, his contributions to patient care, 
research, education, and advocacy, and some 
provide glimpses into his personal interests 
and personality as well.  But I had a very close 
relationship with Juan over many years, my early 
career was mentored by him, and my recollections 
and anecdotes may provide a bit more color about 
this man, whose influence on the practice of 
surgical pathology was so profound.

I first encountered Dr. Rosai in 1985, during 
the 2nd year pathology course at Yale.  He had 
only recently joined the faculty there, and his 
reputation as a superb diagnostician and teacher 
preceded him.  His lecture to the students was 
on skin cancer, and I remember him explaining 
why basal cell carcinomas should be considered 
malignant – not because of any significant 

metastatic potential but because of their local 
invasiveness, which he illustrated with an 
image of a patient’s face nearly replaced by a 
neglected BCC.  The photo was shocking, but 
it illustrated how the lessons Dr. Rosai taught 
frequently touched on more fundamental issues 
in pathology – in this case the illusive definition 
of “malignancy” – than the simple criteria to 
make a diagnosis.  Rarely were his lectures 
simply didactic, as he sought to understand the 
mechanistic explanations for the morphologic 
findings he observed.

After spending a 4th year medical student 
rotation in the Yale Pathology Department, 
I decided to train in that department, where 
Dr. Rosai was both the Director of AP and the 
residency program director.  His clinical practice 
at that time was essentially limited to his personal 
consultation cases, but the residents had plenty 
of interactions with him through his weekly gross 
and microscopic conferences.  These conferences 
were exemplars of Socratic teaching, in which Dr. 
Rosai peppered the trainees with questions, often 
asking why the answer was given, to understand 
the resident’s thought process and correct any 
errant deductions.  These conferences were quite 
stressful for the residents, since no one likes to 
demonstrate ignorance publicly, but the process 
was extremely educational and motivated a lot of 
late night reading!

After I served as the administrative chief 
resident in my 3rd year, I had been accepted as 
one of Dr. Rosai’s consult fellows, to begin in July, 
1991.  In the spring of that year, rumors began 
circulating that he was considering another 
position.  With the residents, he kept his cards 
very close to his chest.  Only after he had formally 
accepted the position as Chair of Pathology 
at MSK did he openly discuss the situation.  
Naturally, I was distraught.  I was supposed 
to spend 2 years splitting my time equally 
between reviewing his consults and working 
on research projects with him, and he was 
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leaving!  Luckily, Dr. Rosai was able to create 
an additional fellowship position for me at 
MSK that allowed me to spend half of the 
year looking at his consults, and for the other 
half I would rotate with the other oncologic 
pathology fellows.  Dr. Rosai’s consults 
included neoplastic entities from essentially 
every organ, but thyroid, thymus, and soft 
tissue tumors were particularly abundant.  
He received 15-20 cases per day, and the 
responsible fellow was to review them and 
present the findings to him at a group session 
around the multi-headed microscope in his 
consultation room, which also contained all 
of his old cases (consults and seminar cases), 
every issue of every major pathology journal, 
and paper reprints of articles from other 
journals.  All of his material was catalogued in 
his custom computer system, but often he did 
not need it.  Dr. Rosai had a true photographic 
memory, and he could recall a similar case 
that he had seen, or a report that was germane 
to the discussion, and often he could retrieve 
it from the slide files or journal without the 
need to look it up.  As in his conferences, he 
liked to explore the reasoning with which the 
fellow arrived at a diagnosis, and he would 
allow you to go down the wrong path if it could 
be educational.  I remember a soft tissue 
tumor that looked malignant and had both 
osteoid and chondroid matrix.  I reasoned that 
it must be a chondroblastic osteosarcoma, 
and I proudly defended my diagnosis in front 
of the whole group.  “You are right, that a 
malignant tumor with chondroid and osteoid 
ought to be an osteosarcoma,” he said, “but in 
this case, this is not a malignant tumor.  Have 
you heard of myositis ossificans?”  I neglected 
the clinical history of recent, rapid growth and 
misinterpreted the cytology as malignant.  It 
was embarrassing, but after 30 years I never 
forgot that lesson.  In his consult letters, Dr. 
Rosai always tried to agree with something 
the consulting pathologist had concluded.  
If the pathologist thought a thymoma was a 

thymic carcinoma, he would say, “I agree with 
you that this is a thymic epithelial neoplasm”, 
and then proceed to explain why it was not a 
carcinoma.  I always thought this approach 
was kind and educational, without putting 
down another pathologist.

Dr. Rosai came to MSK with ideas 
to update the practice, which had been 
essentially unchanged for decades.  He 
replaced the single-headed microscopes with 
dual-headed versions, to allow the fellows to 
see what the attending pathologists were 
seeing during signout.  He added frozen 
section and submitted slide rotations (prior 
to his arrival, these cases went directly to 
the attendings).  He tried to change the 
traditional 3-day rotation to 2 days, but the 
intensity of signing out in the morning and 
returning to the gross room in the afternoon 
was too much.  It was also too much for the 
attendings to sign out in month-long blocks 
– instituted to give them corresponding 
blocks of academic time – and this idea was 
also quickly discarded.  During his years 
at MSK, he enhanced our annual course to 
include biennial overseas editions, which 
took place in Florence, Rome, Granada, and 
Copenhagen.  The cultural experiences for 
the faculty and attendees were memorable.  
I was on the faculty for the Granada course, 
which took place one week after my wedding.  
Dr. Rosai found me at my wedding reception 
and asked if Sibel and I were looking forward 
to the trip.  An innocent enough question, 
it seemed.  “Yes, of course – it will be an 
extended honeymoon for us,” I said.  “So will 
you be joining all of the planned day trips 
for the faculty?”  Anticipating a fair bit of 
exhaustion, I indicated we would probably 
pass on some of these and relax at the hotel.  
“What about Seville?  Are you going to Seville 
on Tuesday?”  When I sheepishly said no, he 
said “good.  Will you give my lecture that day 
at the course?”  He needed to go to Italy to 
take his Italian board exams, as he had already 

decided to leave MSK to take a position at 
Istituto Tumori in Milan.  I walked right into 
it!  Of course I did his talk, and to acknowledge 
this he showed the course attendees a photo 
he took of us at our wedding, so they would 
know what I was doing just days before the 
trip to Granada.  It did get us the honeymoon 
suite at the Alhambra Palace Hotel, so I think 
it was a good deal in the end!

In all of my dealings with Dr. Rosai, I 
was always impressed by his knowledge, 
work ethic, and dedication to the field of 
pathology.  He pushed us to do new things 
– subspecialization, digital pathology, even 
molecular characterization of tumors – 
but he also fiercely defended the power of 
the microscope and the ability of skilled 
pathologists to produce enormous quantities 
of information from simple H&E slides.  
Through his many publications, books 
(including his remarkable near-single 
authored textbook on surgical pathology), 
editorships, and lectures, Juan Rosai left 
an indelible impression on our field.  As his 
mentee, I believe it was through teaching 
that he made his most lasting contributions, 
and dozens of fellows who trained with him 
at MSK during his 8 years here have added 
to the 100s who worked with him elsewhere 
in extending his influence across the globe.  
When he returned to MSK to receive the Fred 
Waldorf Stewart award, the response was 
tremendous, and I believe it was the largest 
alumni turn-out we have ever had.  

Many things have changed at MSK since 
Dr. Rosai left in 1999, and some he would not 
have approved of.  But I think the course our 
department has taken has extended many of 
the principles he espoused, and he told me, 
very near the end of his life, that the years he 
spent with us were the most satisfying and 
enjoyable of his professional career.  I know 
how he felt.

CASE HISTORY 

55 year old female was found to have left humeral lytic 
lesion with cortical destruction and extraosseous soft tissue 
component, measuring 3.4 x 2.6 x 3.8 cm by MRI. She also 
presented with a lymph adenopathy in the right cervical lymph 
node. Biopsy was performed from the bone lesion and the right 
cervical lymph node.

The correct diagnosis will be provided in the next issue of the 
MSK Pathology Review and on Twitter at @MSKPathology

 
Scan the QR 

code to view digital 
slides available on mskcc.

pathpresenter.com

Proximal humerus, low power Proximal humerus, high power

Proximal humerus, CD68 Right cervical lymph node Right cervical lymph node, NTRK1

DIAGNOSIS: LAST ISSUE 

Metastatic adenocarcinoma with lepidic growth, consistent with metastasis from primary biliary adenocarcinoma. 
Based on molecular profiling, the tumors are clonally related. The lung metastasis have gained a few additional 
alterations. TTF-1 was retrospectively performed on the cholangiocarcinoma and was positive; Napsin A were 
negative in both tumors.

Case of the Quarter  
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Caleb Ho, MD, a pathologist with the 
Memorial Sloan Kettering Cancer Center 
(MSK) Hematopathology and Diagnostic 
Molecular Pathology Services, got scant 
exposure to pathology before his final 
year of medical school. Then came a life-
changing blood banking rotation.

“Like many medical students, I didn’t 
really know all that much about what 
pathologists did until that rotation,” said 
Dr. Ho. “There, and then in a later rotation, 
I spent a lot of time working with slides. 
I liked that there were so many factors 
to consider. To get to the right diagnosis, 
you have to gather a lot of different and 
interesting information and put it all 
together. I really liked the investigative 
part of it.”

The desire to continue such 
investigations led him to specialize in 
hematopathology — a field that requires 

extensive integration of information 
ranging from microscopic examination 
to flow cytometry. Ho also liked that the 
subspecialty places heavy emphasis on 
findings from molecular diagnostics, which 
offer critical insights into hematologic 
cancers. Dr. Ho came to MSK in 2015 as a 
Molecular Genetics Pathology Fellow and 
remained as a faculty member after his 
year of training.

“One of the benefits of working at MSK 
is that there are a lot of tools available here 
that can help us understand the nuances 
of a patient’s cancer,” he explained. “For 
example, if I’m doing flow cytometry and 
looking at the cell markers there, I can 
use that as a way to sort out different cell 
populations. By separating different cell 
types, we can look at each type’s mutation 
profile or cytogenetic changes.” Those 
nuances, he said, make targeted diagnoses 

Caleb Ho, MD, 
Searches for Hidden 
Insights
By Kayt Sukel

CALEB 
HO, MD

and prognoses possible for each patient. And 
they’re what make pathology so interesting. 

THE RIGHT TEST
Understanding all those nuances is 

what drives Dr. Ho’s research. For example, 
multiple myeloma, a cancer of the bone 
marrow,  shows variability in disease behavior 
based on a combination of different genetics 
and clinical factors, which increases the 
difficulty for clinicians to choose the right 
treatment. Even if clinicians can provide an 
effective intervention, patients who have 
been diagnosed with this form of cancer can 
potentially relapse later. Molecular tests that 
can pinpoint minimal residual disease (MRD), 
or traces of the cancer, make it possible to 
identify the return of cancer before it becomes 
too advanced to treat.

“It can be difficult to make the right decision 
about what’s appropriate for the patient from 
a treatment perspective with many of these 
cancers,” said Ho. “But it is also important to 
understand what molecular tests should be 
done and the implications of those tests to 
the entire clinical picture. There are a lot of 
new molecular tests out there that could help 
us but knowing the different methodologies 
available, the sensitivity levels of such tests, 
and the indications on the clinical side for a 
particular test over another is important.”

Dr. Ho and his colleagues have been 
working with a commercially available 
molecular assay, called LymphoTrack®, that 
helps pathologists detect very low levels of 
different cancers in patient samples. Currently, 
most pathologists would use flow cytometry to 
accomplish the same objective. Dr. Ho and his 
colleagues have determined that the molecular 

assay is comparable in technical performance 
for measurable/minimal residual disease 
(MRD) detection, giving clinicians crucial 
information so they know when to monitor 
patients more closely or even provide some 
form of early intervention to prevent a relapse.

“It’s been well established in myeloma that 
patients with even a very low level of disease 
don’t do well in comparison to patients who 
are completely negative for cancer,” he said. 
“The prognostic value of MRD is well known. 
But what we still do not always know is the 
best method for detecting MRD, or the clinical 
indications that might make one test better 
than another in certain situations.” 

PROVIDING A CLEAR PICTURE
Like most pathologists, Dr. Ho’s goal is 

to provide each oncologist with a pathology 
report that uses the right tests to elucidate 
the biology of the tumor. That, in turn, offers a 
clear clinical picture of a patient’s disease. But 
he said the best results come from pathologists 
and oncologists working together, talking 
through all aspects of each particular case.

“The diagnostic process is very dynamic, 
and the kind of technology that is now available 
to help us come up with that diagnosis is 
amazing,” he said. “But when pathologists 
can work with clinicians from the start, and 
clinicians can give a little bit more clinical 
information, it can help us decide which 
tests should be run and what information we 
need. Then, the pathologist can provide more 
than just a report. The pathologist can offer 
a more accurate diagnosis, based on more 
personalized information for a particular 
patient, as well as treatment recommendations 
and a reliable prognosis.”

“The diagnostic 
process is very 
dynamic, and the 
kind of technology 
that is now available 
to help us come up 
with that diagnosis is 
amazing,' he said. 'But 
when pathologists can 
work with clinicians 
from the start, and 
clinicians can give a 
little bit more clinical 
information, it can 
help us decide which 
tests should be run 
and what information 
we need...”



Cecilia Lezcano, MD, 
Looks Closely
By Kayt Sukel

According to the American Cancer 
Society, more than 100,000 new melanomas 
will be diagnosed this year. But for a correct 
and timely diagnosis,  an individual -or his 
or her dermatologist- needs to recognize 
that a particular mole or area of pigmented 
skin should be biopsied and reviewed more 
closely by a pathologist with the right tools and 
expertise.  

“Normally, the vast majority of melanocytic 
lesions of the skin can be fairly easily classified 
by pathologists as benign or malignant on 
the basis of their histomorphology” said 
Cecilia Lezcano, MD, a dermatopathologist 
at Memorial Sloan Kettering Cancer Center 
(MSK). “However, there is a subset of cases 
where it can be a little bit more difficult to 
confidently determine the biological potential 

of a lesion. Having the right tools available 
to help us in the evaluation of melanocytic 
pathology where not only the diagnosis but 
also staging or margin assessment can be 
occasionally challenging is very important.” 

At MSK since 2017, Dr. Lezcano has been 
diligently working in the study of a biomarker, 
PRAME, which stands for Preferentially 
expressed Antigen in Melanoma. Teaming 
up with Drs. Busam and Jungbluth, Dr. 
Lezcano focused on the practical applications 
of the detection of PRAME expression by 
immunohistochemistry in melanocytic 
lesions.

“PRAME is an antigen that has been 
shown to be expressed in high levels in most 
melanomas and some carcinomas, sarcomas, 
and leukemia/lymphomas; while in benign 

CECILIA

LEZCANO, MD

neoplasms PRAME expression is either 
absent or only very low levels of it can be 
detected".  Dr. Lezcano adds “normal tissues 
also typically lack expression of PRAME with 
the exception of testis and few other tissues, 
placing PRAME in the category of cancer 
testis antigens: antigens characterized by their 
expression fairly restricted to malignancy and 
testis, which has implications for PRAME as 
a biomarker to aid in diagnosis as well as a 
potential target for therapy”

EVIDENCE FOR PRAME 
Initial data by other groups identifying 

PRAME as a biomarker focused on its 
expression at the mRNA level. However, 
through the use of a commercially available 
antibody suitable for immunohistochemistry 
Dr. Lezcano and her colleagues were able 
to assess the in situ expression of  PRAME 
protein in tissue sections.  Their initial work 
included a cohort of 400 melanocytic lesions 
including metastatic melanomas, primary 
melanomas, and nevi. 

The results were promising: “We 
saw a very clear difference in staining for 
PRAME: in benign lesions there was little 
or no immunoreactivity, whereas in most 
malignant tumors we saw diffuse positive 
staining for PRAME”. This provided grounds 
for a subsequent study looking at PRAME 
immunostain in the assessment of melanocytic 
lesions with ambiguous histologic features. 
“Because sometimes the distinction of benign 
versus malignant is not straightforward, we 
look for additional evidence to help us reach 
a diagnosis, and in a study of 110 melanocytic 

tumors with challenging histology and results 
from cytogenetic ancillary tests we have shown 
that immunohistochemistry for PRAME is a 
helpful piece of the puzzle”. 

Once a diagnosis of melanoma is 
established, surgery to remove the primary 
tumor is typically the treatment of choice. 
“Here again, PRAME immunostain can be 
helpful to establish margin status in excisions 
for melanoma especially when there is a 
lentiginous in situ component with borders 
that are difficult to confidently determine on 
routine H&E sections alone.” Dr. Lezcano 
points to the frequent expression of PRAME in 
lentigo maligna which often occurs in skin with 
background increase in melanocyte density, 
and the fact that PRAME -different from other 
melanocytic markers like Sox10 and Melan 
A- is normally negative in non-neoplastic 
melanocytes. 

Further work by Dr. Lezcano has shown 
that immunohistochemistry for PRAME can 
assist in the evaluation of melanocytic deposits 
in lymph nodes. “Sentinel lymph node biopsy 
is a procedure offered to some patients with 
a recent melanoma diagnosis. The presence 
or absence of metastatic melanoma is a 
predictor of outcome, and pathologists have 
the important task of making this call.  Because 
benign nevi can also occur in lymph nodes, it 
is key to distinguish them from melanoma 
metastases and we found that PRAME is a 
valuable tool to establish such important 
distinction.”

With clinical trials exploring PRAME 
as a target for therapy against cancer 
currently underway, it is possible that 

immunohistochemistry for PRAME will 
become relevant in selecting patient 
candidates for these trials.  Regarding this, Dr. 
Lezcano mentions “it could certainly represent 
an additional opportunity for pathologists to 
help guide decisions on treatment.”

THE VALUE OF WHAT YOU CAN SEE
Dr. Lezcano said she originally pursued 

a specialty in pathology “inspired by the 
immense value of the information provided 
to patients through a pathologist’s eyes.” 

“When I got into medical school, I didn’t 
really know that pathology existed, let alone 
what pathologists did,” she said. “But during 
my pathology rotation, I just fell in love 
with the fact that with a microscope and my 
eyes I had access to a new dimension, the 
microscopic features that underlie disease 
and have a tremendous impact in the lives of 
patients. It was absolutely fascinating to me. 
I knew right then I would pursue training to 
become a pathologist.” 

Today, the idea that her research 
work is contributing to the ability of 
dermatopathologists to provide information 
for diagnosis and management of patients 
constitutes a big motivation.  As she continues 
this important research, Dr. Lezcano said she 
is thrilled to be working with her dedicated 
colleagues at MSK and to have access to the 
wealth of samples, expertise, and all-around 
professional quality at MSK. “It is a privilege 
we have as pathologists to play such a crucial 
role in patients’ care.”

“ ...normal tissues also typically lack expression of 
PRAME with the exception of testis and few other 
tissues, placing PRAME in the category of cancer testis 
antigens: antigens characterized by their expression 
fairly restricted to malignancy and testis, which has 
implications for PRAME as a biomarker to aid in 
diagnosis as well as a potential target for therapy”
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Juan Rosai, MD, Memorial Sloan Kettering's former 
Pathology Chair, was a father of modern surgical 
pathology. His legacy shapes nearly every aspect of the 
department.
By Kayt Sukel

He was a giant among academic pathologists. 

Known as the “last of the great generalists,” Juan 
Rosai, MD, stood apart from his contemporaries in the 
field. The co-author of Surgical Pathology, considered 
“the Bible” for those in the field, Dr. Rosai received just 
about every honor a pathologist might be nominated 
for, from the United States and Canadian Academy 
of Pathology’s Distinguished Pathologist Award 
and Maude Abbott Lectureship to the International 
Academy of Pathology’s Golden Medal. He authored 
hundreds of papers and was consulted on the most 
challenging and complex pathological cases. And 
while he spent time at several great institutions over 
the course of his career — Washington University in 
St. Louis, University of Minnesota, Yale University, 
and Milan’s Instituto Nazionale dei Tumori — in his 
eight years at Memorial Sloan Kettering (MSK) Cancer 
Center he provided the kind of foresight and leadership 
that have ensured the department will remain a leading 
force for decades to come.

When the pathology community learned of Dr. 
Rosai’s passing this summer after a prolonged illness, 
doctors around the globe mourned the loss. Ronald 
Ghossein, MD, Director  for  Head and Neck Pathology 
at MSK, credited Dr. Rosai with having the ability, 
knowledge, and grace to inspire an entire generation of 
academic pathologists. Not just an amazing pathologist, 
“he was an extremely cultured person, despite quite 
modest beginnings,” said Dr. Ghossein. “He didn’t grow 
up in a family of doctors or intellectuals. Yet, he found 
a way to study, learn, and become probably the most 
well-known surgical pathologist of his time.”

Perhaps more importantly, however, Dr. Rosai 
made sure to share his passion and knowledge with the 
generations of pathologists that followed him, ensuring 
that his legacy will live on at MSK and other institutions 
around the world.

“His greatest gift to the department and to our 
patients are the people he trained here and brought here 
to MSK,” said David Klimstra, MD, current Department 
Chair . “Several faculty who Dr. Rosai brought on board 
are still here and hold leadership positions within the 
department. He trained hundreds of fellows during 
his tenure who are now taking their experience 

with him out into their own practices and academic 
institutions. It’s a legacy with tremendous reach.” 
 
LOOKING TOWARD THE FUTURE

Dr. Rosai ascended to Chair at MSK’s pathology 
department in 1991, on the heels of six years at Yale 
University. What became apparent in his tenure, said 
Marc Rosenblum, MD, Director of Neuropathology, 
was his uncanny ability to see where and how the field 
should evolve.

“He really was the foremost general surgical 
pathologist of his generation,” said Dr. Rosenblum. “And 
when he trained them, pathologists who were bright 
and sufficiently experienced could function capably in 
any area of diagnostic pathology. I believe he really was 
one of the last of the great masters who could reasonably 
claim that kind of generalist expertise.” 

And yet he was aware of the emerging need for 
subspecialization. “Whether you were talking about 
advances in breast pathology or neuropathology, things 
were becoming more and more complex. It was too 
much for any one pathologist to keep up with,” said Dr. 
Rosenblum. “Dr. Rosai knew, even as most pathologists 
at the time resisted this idea, that specialization was the 
future of the field.”

While Dr. Rosai was unable to make 
subspecialization happen within the department before 
he left in 1999, Dr. Klimstra said he laid the foundation 
such that these important changes could happen later. 
He also had the foresight to recognize the importance 
of molecular diagnostics and digital pathology to future 
work. 

“He was, no doubt, a traditional surgical 
pathologist,” said Dr. Klimstra. “He was someone who 
relied heavily on the morphology of tumors to make his 
diagnoses and was a strong advocate for the discipline. 
Yet he was always looking for ways to improve the 
quality of the work. He saw the potential impact of 
molecular diagnostics and digital pathology early on 
and was a champion for both technologies.”

Yet even as he encouraged fellow pathologists to 
embrace the future, he made sure his trainees never 
forgot their morphological roots, said Victor Reuter, 
MD, Vice Chair of the department and Director of 
Genitourinary Pathology.
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“He knew people could embrace these new technologies and 
encouraged them to go down those routes,” Reuter said. “But even as 
he did that, he made sure they never turned their back on the basics. 
He wanted them to remain true to morphology and the microscope, 
allowing them to have all the tools they need to become great 
pathologists.”

TRANSFORMING PATHOLOGY EDUCATION
Dr. Rosai was a stalwart supporter of strong fellowship training. 

He led the fellowship program while at Yale and wanted to ensure that 
MSK trainees received the highest quality education, too. To that end, 
he worked to transform the fellowship program at MSK to meet the 
evolving demands of clinical practice.

“He knew the fellowship training program in oncologic pathology 
could be made into a more valuable educational experience in several 
ways,” explained Dr. Rosenblum. “For decades, even when I was a fellow, 
only a portion of specimens that came through the department were the 
responsibility of fellows, who would examine them to try to arrive at a 
diagnosis before consulting with an attending. One of the first things 
Juan did when he came to MSK was to say, ‘Every single specimen should 
pass through the fellows’ hands.’ And he meant everything. He wanted 
the fellows to review not only the in-house surgical samples, but slides 
submitted through the offices of the hospital’s practitioners, the consult 
biopsies, consult specimens initially done in outside institutions, and 
even frozen sections.” 

The staff was at first skeptical about this plan. But Dr. Rosai was 
convinced, and convinced in the faculty, that once they saw the benefits 
of fellows “pre-digesting” all this material, they would never want to go 
back to how things were done before. 

“This intense immersion into the diagnostic work of the department 
was of incredible benefit not only to our fellows but to our faculty 
pathologists,” said Dr. Rosenblum. “Juan was right. No one wanted to 
go back.”

Jinru Shia, MD,  Director of Gastrointestinal Pathology, was a fellow 
at MSK toward the end of Dr. Rosai’s tenure. She remembers the doctor 
having a way of making pathology fun and interesting. “It was more 
than just his encyclopedic knowledge on the subject,” she said. “He was 
passionate about the work, and that made it interesting for us.”

One of the more memorable aspects of Dr. Shia’s fellowship was 
Dr. Rosai’s early morning personal consult meetings. Thanks to his 
reputation and renown, Dr. Rosai received complex consult cases from 

hospitals all over the world. He would host a weekly meeting to go over 
those consults with the fellows, allowing everyone to see the slide on a 
special 14-headed microscope.

“He would always go through those consults so early in the morning. 
No one liked to get up that early, but we all made sure to be there and 
didn’t complain,” said Dr. Shia. “It was just so amazing to sit with him 
and see him walk through all those fascinating cases.”

Kiki Tan, MD, an attending pathologist at MSK, was not only a fellow 
under Dr. Rosai, but also one of his residents back at Yale. She described 
rotations with Dr. Rosai, saying he would often put one of the fellows on 
the “hot seat,” asking the young doctor to explain what he or she saw on 
the slide. She said it ensured that all the trainees studied hard to stay at 
the top of their game.

“Everyone is looking at the slide at the same time and then he’d ask 
someone, ‘What do you think?’ right in front of everyone else,” she said. 
“It could be stressful, because these were often extremely complicated 
cases. Yet, whether you were right or really far off on your diagnosis, he 
was incredibly kind and supportive. If you got it wrong, he would say, 
‘I could see why you thought that,’ and explain what was really going 
on there.”

Dr. Tan appreciated how open Dr. Rosai was about the mistakes he 
himself had made over the course of his career. He even gave lectures 
on those mistakes. “As a trainee, it’s a powerful thing to have one of 
the greatest pathologists of his time owning up to errors,” she said. 
“It helped us gain the experience and the confidence we needed as we 
continued our own training.”

Dr. Shia added that her experience with Dr. Rosai, and the time 
he spent with students, has helped her to become a better teacher as 
she works with her own trainees. “He had such a big influence on me, 
on why it’s so important to put fellows first,” she said. “He showed us 
how to make pathology interesting and how to help trainees gain the 
experience they need. Truly, he made us all better mentors.”

When you put it all together, said Dr. Ghossein, Dr. Rosai transformed 
the fellowship program to promote the education of the next generation 
of academic pathologists. “It’s just an incredible experience to work with 
someone with such broad knowledge of pathology across the board,” 
he said. “It wasn’t just about diagnoses, though those are of course 
important. It was about thinking about why tumors looked a certain 

“His greatest gift to the department 
and to our patients are the people he 
trained here and brought here to MSK. 
Several faculty who Dr. Rosai brought on 
board are still here and hold leadership 
positions within the department. He 
trained hundreds of fellows during 
his tenure who are now taking their 
experience with him out into their own 
practices and academic institutions. It’s a 
legacy with tremendous reach.” 
- Dr. David Klimstra 

way and considering how to answer that question through research. 
He made the department much more academic.”

GROWING BY LIFTING OTHERS UP
While Dr. Rosai will always be lauded for his many academic and 

professional achievements, those who knew him best say one of his best 
qualities was the way he lifted those around him up — from trainees to 
colleagues. Dr. Klimstra, who was also Dr. Rosai’s fellow, said that he 
gave trainees leadership responsibilities early on in their careers.

“He not only taught me how to think about pathology — to ask the 
research questions to better understand why tumors might look the 
way they do and what mechanisms may be behind that — he also made 
sure that there were opportunities to grow in other ways. For example, 
he asked me to run the fellowship program while I was still a fellow.”

Despite being a top name in the field, Dr. Rosai allowed his colleagues 
to shine whenever possible, said Dr. Klimstra. He remembers a series 
of articles on which he and Dr. Rosai collaborated where Dr. Rosai was 
the senior author. “By the time we got to the third article, I gave him 
the manuscript. He reviewed it and told me to take his name off it,” he 
said. “At first, I thought he didn’t think it was good enough for his name 
to be on it. But I later realized that he did this so it would be seen as my 
work. He was setting me up so I could be the expert on the pancreas. It 
was such a gracious and generous gesture that really helped me make 
my own name in the field.”

Dr. Rosenblum had similar stories about himself and countless other 
colleagues. “I remember him asking me to rewrite the neuropathology 
chapter in Surgical Pathology,” he said. “This was the Bible. And he was 
asking me to contribute. It gave me a lot more visibility than I had at 
that time. He gave me an opportunity to improve my academic luster. 

But he did that sort of thing for others all the time.”
Dr. Rosai set an enormously high standard for the department 

and all its members, but he did so with grace, humor, and care, said 
Dr. Klimstra. That winning combination benefitted and continues to 
benefit the department. 

“He is not only the most brilliant pathologist I’ve ever known, but 
also the kindest,” said Dr. Tan. “You don’t come across that combination 
of greatness and kindness very often. He was a remarkable teacher and 
a remarkable man. And we all are still benefiting from all the many 
lessons he taught us.”

From left to right: Patricia Saigo, MD, Robert A. Erlandson, MD, Juan Rosai, MD, Victor E. Reuter, MD, James M. Woodruff, MD,  Javier Arias-Stella, MD, 
Carlos Cordon-Cardo, MD, PhD, Paul Peter Rosen, MD, Stephen S. Sternberg, MD , Andrew Huvos, MD,  Philip Lieberman, MD and Marc K. Rosenblum, MD

Department of Pathology Fellow's Graduation 1995 
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From left to right:  Peter Rosen, MD, Marc K. Rosenblum, MD, Cynthia 
Lieberman, Juan Rosai, MD, ***,  and Victor E. Reuter, MD
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Even before the COVID-19 pandemic hit, the Department of 
Pathology at Memorial Sloan Kettering (MSK) Cancer Center 
had long planned to increase its reliance on digital pathology. 
Doing so would reap many benefits including improved analysis, 
productivity, and patient outcomes. Yet any change of that 
magnitude would have to rely on a strong management process 
that would put in place workflows and support to ensure success. 
To that end, the Department of Pathology engaged MSK’s 
Operational Excellence (OpEx) Department, including Project 
Manager Michelle Battista and Process Improvement Manager 
Joseph Aloise, to lay the right foundation for a seamless-as-

possible digital pathology transformation.
“We’ve done a lot of groundwork over the last decade or so 

regarding digital pathology,” said Matthew Hanna, MD, one of the 
department’s leading digital pathology evangelists. 

   Then the COVID-19 pandemic hit, and the department 
undertook “a big upward climb to roll out some digital pathology 
applications to support remote work,” said Dr. Hanna. That was 
the emergency,  just-in-time effort. Now, working with OpEx is 
allowing for a steadier,  more comprehensive overhaul. “This 
gives us the institutional resources and support to push a much 
larger-scale effort where we can look at the entire workflow, 

MAKING CHANGE HAPPEN: 
The OpEx Digital Pathology Project  
A silver lining to the COVID-19 cloud? How the pathology department 
effected a nearly seamless shift to digital platforms without sacrificing 
patient care. 

By Kayt Sukel

LABORATORY

QUALITY 
ASSURANCE

PATHOLOGY 
INFORMATION 
TECHNOLOGY

DIGITAL
SCANNING   

SLOAN 
KETTERING 
INSTITUTE   

USER 
EXPERIENCE 

 

TEAM 
LEADS  

 
HEALTH 

INFORMATICS 
 

Collaboration 

by the 
NUMBERS 30K

Currently we scan, 
on average, 30K 
slides per week

3 Million
*To date, we have scanned a
total of 3 million slides
*as of November 2020

26
We have 26 scanners 
at 3 different locations

Historical Timeline 

from specimen receipt to digital slide distribution, create the right 
efficiencies and operational gains across the board, and make the 
digital pipeline work for all of our service lines.”

Meera Hameed, MD, Chief of the Surgical Pathology Service, 
said it is vital that the department take the time to understand any 
potential concerns or bottlenecks that may interfere with future 
digital pathology implementations.

“It’s really about processing where we are with digital pathology 
as well as what we can do with these platforms,” she said. “Having 
teams that will look at every level, at each spot that a digital 

pathology workflow may touch, is important. MSK is a busy lab 
with very different services and workflows. We need to create an 
infrastructure and a workflow that’s able to support each one of 
our pathologists.”

WORKING GROUPS FOR SUCCESS
The OpEx Digital Pathology project currently consists of four 

distinct working groups: technical and information technology (IT) 
infrastructure; laboratory procedures and workflows; ergonomics 
and user experience; and training, education, and communications. 
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MSK Department of 
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from any regulatory 
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MSK Department of 
Pathology Digital 
Scanning Team 
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slides scanned 
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“LIFE OF A SLIDE” 
at MSK
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4
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Specimens are triaged and 
delivered to the gross 
room where they are 
scientifically dissected and 
added to tissue processing 
machines. 

Once the specimens are 
waxed and embedded, 
blocks are trimmed and 
ribbon of tissue sections 
are cut and floated in a 
water bath before being 
added to a glass slide. 

Stained slides are 
dried in an oven 
and cover slipped.

The case is 
assembled and 
verified into CoPath 
verifying the 
number of slides.

Each slide is placed on 
a whole slide scanner in 
the laboratory or 
adjacent scanning 
rooms. 

Digital cases are 
available to fellows 
and faculty and 
traditional glass slides 
are delivered for 
optional review. 

The slide scanned 
decodes the barcode 
on the slide and the 
scanned slide is sent 
to CoPath.  

The patient’s results 
are electronically 
reported.

Patient specimens 
are delivered from 
the operating room 
or clinical o ce via 
courier.  

Once received, a 
specimen is assigned 
an accessioning 
number and the case 
is entered into CoPath. 

Labels and barcodes are 
printed and attached and 
delivered to the lab. 

The slides are 
placed on a drying 
rack and processed 
in a stainer cycle. 

Digital Pathology 
Publications  

1 A. J. Schaumberg, S. J. Sirintrapun, H. A. Al-
Ahmadie, P. J. Schüffler, T. J. Fuchs, DeepScope: 
Nonintrusive Whole Slide Saliency Annotation 
and Prediction from Pathologists at the 
Microscope. Comput Intell Methods Bioinform 
Biostat (2016) 10477, 42-58 (2017).

2 G. Campanella et al., Towards machine learned 
quality control: A benchmark for sharpness 
quantification in digital pathology. Comput Med 
Imaging Graph 65, 142-151 (2018).

3 M. S. Hossain et al., Automatic quantification 
of HER2 gene amplification in invasive breast 
cancer from chromogenic in situ hybridization 
whole slide images. J Med Imaging (Bellingham) 
6, 047501 (2019).

4 M. G. Hanna et al., Implementation of Digital 
Pathology Offers Clinical and Operational 
Increase in Efficiency and Cost Savings. Arch 
Pathol Lab Med 143, 1545-1555 (2019).

5 M. G. Hanna et al., Whole slide imaging 
equivalency and efficiency study: experience 
at a large academic center. Mod Pathol 32, 916-
928 (2019).

6 G. Campanella, M. G. Hanna, L. Geneslaw, A. 
Miraflor, V. W. K. Silva, K. J. Busam, E. Brogi, V. 
E. Reuter, D. S. Klimstra, T. J. Fuchs, Clinical-
grade computational pathology using weakly 
supervised deep learning on whole slide 
images. Nat Med. 25, 301-1309 (2019).

7 H. D. Marble et al., A Regulatory Science 
Initiative to Harmonize and Standardize Digital 
Pathology and Machine Learning Processes 
to Speed up Clinical Innovation to Patients. J 
Pathol Inform 11, 22 (2020).

8 D. Kim et al., (Re) Defining the High-Power Field 
for Digital Pathology. J Pathol Inform 11, 33 
(2020).

9 T. Inoue, Y. Yagi, Color standardization and 
optimization in whole slide imaging. Clin Diagn 
Pathol 4,  (2020).

10 M. G. Hanna et al., Validation of a digital 
pathology system including remote review 
during the COVID-19 pandemic. Mod Pathol 33, 
2115-2127 (2020).

11 M. G. Hanna, A. Parwani, S. J. Sirintrapun, Whole 
Slide Imaging: Technology and Applications. 
Adv Anat Pathol 27, 251-259 (2020).

12 A. B. Farris et al., Banff Digital Pathology 
Working Group: Going digital in transplant 
pathology. Am J Transplant 20, 2392-2399 
(2020).
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OpEx Digital Pathology
Project Teams 

Clinical 
Champions 

Pathology 
Leadership 

Core Group 

Executive 
Sponsorship 

Dr. Victor E. Reuter 
Vice Chairman, 
Department of Pathology 
Attending Pathologist

Dr. Meera R.Hameed
Chief, Surgical  
Pathology Service 
Attending Pathologist

Dr. David Klimstra 
Chair, Department of 
Pathology 
Attending Pathologist 

Christine England 
Senior Director,  
Department of  
Pathology 

Dr. Orly Ardon
Scientific Manager, 
Pathology Digital 
Diagnostics

Dr. Matthew Hanna
Director, Digital Pathology 
Informatics
Assistant Attending
Pathologist 

Joseph Aloise 
Senior Process 
Improvement Engineer, 
Operational Excellence

Michelle Battista 
Project Manager, 
Operational Excellence

Judy Hagerty-Paglia
Senior Vice President, 
Hospital Leadership

Each working group meets regularly, as well as reaches out to key 
stakeholders through surveys and other means, to understand 
exactly what is needed to support the transition to digital pathology, 
now and into the future. 

While each working group has its own “slice of the pie,” said S. 
Joseph Sirintrapun, MD, an attending in genitourinary pathology, 
the OpEx team has ensured that there is overlap across all groups 
so everyone whose work may be influenced by these changes, from 
pathologists to technologists, is represented in the plans.

“Our success is highly dependent on our working groups building 
out the right steps to take as we move forward,” he said. “For example, 

I lead the training, education, and communications group with Drs. 
Samson Fine and Jessica Chapman-Lim and Sarah Virgo. While 
our work is highly dependent on infrastructure, workflow, and 
ergonomics to optimize processes, it is also important that we start 
thinking about how to tailor a precise communication strategy. We 
have different stakeholders who will be affected.  A person working 
in the lab is not going to have the same interests or concerns that a 
pathologist or fellow might,” said Dr. Sirintrapun. “Having a message 
that resonates for everyone can help us move from the current state 
to this new state with less friction.”

FORGING AHEAD 
MSK has traditionally fostered a culture of innovation and 

continuous improvement, and the OpEx Digital Pathology project 
takes that mission very seriously. By doing the important upfront 
work, stakeholders for the project hope to promote acceptance of 
the changes involved with a digital pathology implementation and 
help the entire department understand its value to a strong care 
delivery model.

“We want to see a seamless transition without any extended 
turnaround time from an operations point of view,” said Orly Ardon, 
PhD MBA, Scientific Manager of Digital Pathology Diagnostics. 
“Our working groups did not remain static. We have and will keep 
bringing in more people as needed to make sure that we can address 
any issue that may get in the way of success. The most important 

factor for us is to see the quality of care staying the same as it was 
before the digital transformation or improving.”

As technologies continue to advance in the digital pathology 
realm, Dr. Hanna added that he hopes this kind of improvement 
process will also allow the department to easily implement new 
innovations as they become available.

“We will know how well we’ve done by how well the next phases 
play out, and how easily we are able to leapfrog on today’s efforts to 
add artificial intelligence tools, clinical decision-making support 
tools, and other ancillary applications that digital pathology can 
offer,” he said. “What we create today will provide the right kind of 
blueprint so that we can easily make further transitions into these 
newer technologies later on.”

Pathologists 
Use state of the art technologies to 
review and sign out cases digitally 

Allow flexibility in remote work 
(work/life balance)

Improve workflow, turnaround time 
and patient care 

Participate in development of future 
digital pathology tools 

Reduce slide loss, damage, and 
retrieval costs 

Laboratory 
Participate in development of state 
of the art technologies to improve 
workflows and quality metrics 

Improve operations and contribute to 
future cost savings 

Researchers 
Ability to use digital images to develop 
computer-aided diagnostics 

Novel discoveries and publication 
opportunities 

Collaboration opportunities (internal/
external) 

Administration 
Maintain MSK’s innovation and 
leadership 

Increase capacity and revenue 
opportunities 

Reduce costs and legal challenges (lost 
slides)

Ensure operations during emergency 
situations

Our Vision  
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Lora Hedrick 
Ellenson, MD, Studies 
Historically Unstudied 
Cancers
By Kayt Sukel

LORA HEDRICK 
ELLENSON, MD

From the start, Lora Hedrick Ellenson, 
MD, Memorial Sloan Kettering Cancer 
Center’s (MSK) Director of Gynecologic 
Pathology, said she was looking to combine 
her clinical work and research interests. 
She found that sweet spot in pathology. 

“Growing up, I had three PhDs in 
the family. My father and brothers were 
all scientists,” she said. “Perhaps I was 
inspired by example to take the same 
track. In any case, in medical school, I 
happened to work in a molecular biology 
lab where the principal investigator was 
a pathologist.” The lightbulb turned on: “I 
knew that’s where I wanted to be.”

Since arriving at MSK in late 
2019, Dr. Ellenson has continued her 
groundbreaking work into the molecular 
signatures of endometrial cancer, 

diseases that are, she said, unique and, 
unfortunately, increasing both in incidence 
and mortality.

“There’s a big push to understand 
these cancers at the molecular level,” 
Dr. Ellenson said. “We need to develop 
a deeper sense of why they develop, why 
they recur, and why they can be so hard 
to treat.” To address those fundamental 
questions, Dr. Ellenson and her colleagues 
are applying sophisticated molecular 
techniques in the lab. “Once we better 
understand these diseases, we can begin 
to apply targeted therapies that treat the 
patients more effectively.”

UNDERSTUDIED DISEASES
As a veteran researcher in gynecologic 

cancers, Dr. Ellenson knows more than 
most that patients diagnosed with these 

“ ...using molecular techniques, we now 
understand there are actually four molecular 
classes of endometrioid and serous 
carcinomas, which comprise the most 
common types of endometrial cancer, and it 
has changed the way we think about these 
diseases.”
diseases are asking questions that, thus far, 
research hasn’t adequately addressed.

“Like many diseases which primarily 
affect women, these cancers have, historically, 
been understudied,” she explained. “It’s 
clear that research into these tumors 
has been largely underfunded, especially 
when compared to diseases with similar 
incidences.” This is not, she noted, an 
uncommon story in medicine.

Many different types of gynecologic 
cancer which affect the entire female 
reproductive system, from the ovaries to the 
vulva, require a closer look, she said. While 
there is some overlap in the types of tumors 
that may develop in these areas, each part of 
this organ system has its own set of unique 
diseases. An evidence-based molecular 
classification system, based both on genetic 
changes seen in the tumors themselves as 
well as the overall tumor microenvironment, 
could help both pathologists and oncologists 
better understand these diseases and select 
the right interventions to treat them. 

Early in her career, Dr. Ellenson’s 
laboratory was one of the first to identify 
distinct molecular differences in different 
types of endometrial cancer.

“We used to think of endometrial 
cancer as being broadly divided into two 
major clinical types of disease,” she said. 
“However, using molecular techniques, 
we now understand there are actually four 
molecular classes of endometrioid and 
serous carcinomas, which comprise the 
most common types of endometrial cancer, 
and it has changed the way we think about 
these diseases.” This important study 
by The Cancer Genome Atlas (TCGA) 
led by investigators at MSK showed that 
endometrioid and serous carcinomas could 
be separated into the following molecular 

categories: 1. Ultramutated tumors harboring 
mutations in the POLE (DNA polymerase 
epsilon) gene; 2. Hypermutated tumors 
containing alterations in DNA mismatch 
repair genes; 3. Copy number low tumors; 
and 4. Copy number high tumors (tumors 
defined by mutations in TP53).  The first three 
categories are comprised of endometrioid 
carcinoma while the last category is made up 
primarily of serous carcinoma with a subset 
of Grade 3 endometrioid carcinoma.  It is this 
last category of tumor that is responsible for 
the majority of deaths due to endometrial 
carcinoma.

GENETICS AND ORGANOIDS
As molecular technologies have 

advanced, Dr. Ellenson said there is unique 
opportunity to answer open questions 
regarding gynecologic tumors. To that end, 
she is currently using innovative techniques 
to focus on unraveling the molecular 
underpinning of the copy number high 
category of endometrial carcinoma.  The 
laboratory effort, in collaboration with 
Dr. Britta Weigelt, will use a variety of 
methodologies to address issues such as 
genetic heterogeneity and its effect on critical 
biological parameters both in vitro and in 
vivo.  These include  single cell sequencing of 
primary tumors, the development of tumor 
organoids, simple, three-dimensional in 
vitro models to study the ramifications of 
the molecular changes, and mouse models to 
study the development of the tumors in vivo.

“Our goal over the next few years is to 
really parse out the molecular diversity of 
these different tumors,” said Dr. Ellenson. 
“We talk a lot about personalized medicine, 
but this requires understanding the molecular 
changes and evaluating those changes within 
the landscape of each individual’s tumor.  
Only then will we have the potential to give 

patients specific treatments.”
She and her team have an exciting 

landscape to traverse as they go forward. MSK 
has already sequenced over 2,000 different 
endometrial cancers — and has the clinical 
follow-up for each case. That incredibly rich 
data set is one of the reasons she decided to 
come to MSK. However, the most compelling 
reason for the move to MSK are the 
incredible people in the Gynecologic Disease 
Management Team.  From the gynecologic 
pathologists and the gynecological and 
medical oncologists to the gynecologic 
research team who all make for an exciting, 
collegial, and productive environment.

“In our work, we are trying to tease out 
the molecular changes which drive tumor 
behavior to see if we can identify anything 
for targeted therapy,” she said.  Dr. Ellenson 
said understanding the evolution of tumors in 
individual patients will also afford her team 
the opportunity to translate those granular 
changes into potential therapeutics. 

Pursuing this groundbreaking research 
alongside her many clinicial responsibilities 
has indeed provided Dr. Ellenson with the 
career she envisioned all those years ago.

“In pathology, we’ve had an understanding 
of tumors at a more global level,” she 
said. “But using these techniques, we can 
understand each individual’s tumor better: 
perhaps why the tumor developed in the first 
place, why one person’s tumor metastasizes 
and another’s doesn’t, and even why one 
tumor responds to therapy while another 
one doesn’t. The more we can understand 
about what’s going on at the single-cell level 
— and how the tumor interacts with the host 
— the more we can utilize that information 
to treat and potentially prevent endometrial 
carcinoma. That mission is at the heart of our 
research.”
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It’s in the 
Blood
Ahmet Dogan, MD, 
PhD, talks about the 
challenges and triumphs 
of launching MSK’s 
Hematopathology Service 

By Kayt Sukel

When Ahmet Dogan, MD, PhD,  was recruited to 
launch the Hematopathology Service at Memorial 
Sloan Kettering Cancer Center (MSK) in 2013, he 
knew challenges lay ahead. It isn’t easy to create an 
entirely new service from scratch. But, after a long 
stint at the Mayo Clinic in a variety of leadership 
roles, including Medical Director of Immunostains, 
Chair of the Clinical Proteomics Laboratory and 
Vice Chair of the Division of Anatomic Pathology, 
he was more than ready to meet those challenges 
head on. “We knew, from the beginning, we had 
to create this service that would meet the clinical 
mission to support diagnosis and care for cancers 
of the blood, but we had to do so without disrupting 
existing services at MSK as we grew,” said Dr. 
Dogan. “Hematopathology, because of all that it 
offers, requires a rather unique infrastructure. 

So gradually bringing in more than a dozen new 
faculty, as well as many, many technologists into 
existing structures, space, and IT infrastructure 
required a delicate balance so we could evolve the 
way we needed to within the department.”

Seven years later, Dr. Dogan can safely say 
he and his team have now evolved into one of 
the strongest pathology service lines at MSK. 
The Hematopathology Service is considered 
a world leader in hematology-oncology flow 
cytometry, molecular testing, protein chemistry, 
and lymphoma pathology. They clear a volume of 

nearly 25,000 cases each year and are engaging in 
groundbreaking research in immuno-oncology, 
proteomics, and cytogenetics.

“We are lucky to have a relatively young faculty 
with a mixture of different talents and skillsets that 
complement one another,” said Dr. Dogan. “We are 
making sure we have good educators within that 
mix to train the next generation of pathologists, 
and also developing a cohort of true physician-
scientists who are doing incredible research. When 
you put it all together, we have a lot of diversity 
that really sets the Hematopathology Service arm 
apart.”

LEADING THE WAY IN RESEARCH
As a subspeciality, hematopathology has 

always been at the forefront of integrating 
new technologies into traditional pathology 
methodology. Hematopathology has offered other 
services a blueprint of where, when, why, and how 
emerging genetic and molecular methods can add 
value to existing morphological studies.

“Both in terms of phenotyping and genotyping, 
hematopathology has basically provided a model 
for how we can improve the way we think about 
disease classification for particular cancers,” said 
Dr. Dogan. “It’s shown us that certain cancers 
could be classified based not just on how they 
look by morphology but also on other attributes 

we can detect by different technological methods like 
flow cytometry and genetic techniques. In that respect, 
hematopathology has always been at the cutting edge 
of pathology and has really been at the forefront of the 
process of integrating innovative new methods.”

That work continues with the research currently 
being conducted by the Hematopathology Service at 
MSK. Several service members hold positions in the 
Molecular Diagnostics Service as well, giving them access 
to the latest molecular techniques. Dr. Dogan said there 
are many exciting areas of research being heralded by 
Hematology Service members. But two research areas, 
for him, stand out above the others. The first involves 
using single cell phenotyping and sequencing to map the 
tumor cells and the microenvironment in hematological 
malignancies.

“Immunotherapies can be very effective. 
Unfortunately, they do not work for all patients,” 

he explained. “If we can better understand what is 
happening in the microenvironment, we could use 
what we know to better predict who will respond to a 
particular treatment.”

Researchers in the Hematopathology Service are 
using next-generation sequencing (NGS) techniques 
to identify the specific genetic and phenotypic features 
that may be working to promote the growth of abnormal 
cells. 

“When you know the proteins expressed by a single 
cell, as well as the mutations present in that cell, it gives 
you an advantage in providing the right diagnosis,” 
he said. “With this additional information, you can 
diagnose and classify each tumor very precisely at the 
very beginning. When you know that you are dealing 
with a specific disease, you can help guide the clinician 
to the most precise and effective therapy.” 

The second area of research that Dr. Dogan 
highlighted involves new ways to detect measurable 
residual disease (MRD). Unfortunately, many patients 
with blood cancers will see those cancers return later 
in their lifetime. Currently, it is quite challenging to 
predict who will experience a recurrence of leukemia 
or multiple myeloma, and how quickly they may face it.

“When you are talking about hematological cancers, 
there is always the risk of disease returning,” Dogan 
said. “But when you can assess MRD, actually detect 
the cancer cells that may be circulating in the blood, you 
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Service Spotlight 

HEMATOPATHOLOGY
SERVICE  

 25,000
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They clear a volume 
of nearly 25,000 
cases each year 
and are engaging 
in groundbreaking 
research in 
immunogenetics, 
proteomics, and 
cytogenetics.



can do a better job of understanding who 
is most at risk of their disease coming 
back. We are working to measure MRD 
effectively and then integrate it into 
our overall clinical management for 
patients.”

H e m a t o p a t h o l o g y  s e r v i c e 
researchers , alongside scientists who 
specialize in molecular pathology 
and flow cytometry, are hard at work 
developing novel assays that can identify 
residual tumor cells at very low levels in 
blood or bone marrow — to the tune of 
one in one million cells.

The hope is that such assays will not 
only detect MRD but also identify just 
what kind of cells are present, using 
single-cell sequencing techniques. Dr. 
Dogan said MRD is representative of 
high-risk cells, but some may be more 
aggressive forms of cancer compared 
to others. That, again, matters when 
determining a particular patient’s 
course of treatment. This information 
can help clinicians come up with precise, 
individualized care.

“You can look at these cells and 
try to see their characteristics. Are 
they all identical when it comes to 
disease progression? Or are some 
more benign?” he said. “This can help 
determine whether someone who may 
be in remission needs extra therapy now, 
before a new tumor develops. It makes 
a difference in whether we can say this 
patient is cured or not, and what kinds 
of treatments are most appropriate. You 

don’t want to give therapies if they aren’t 
needed. But you don’t want to miss an 
opportunity to give a therapy and help 
a patient before the disease advances 
either.”

IN PARTNERSHIP FOR PATIENTS
M S K  b o a s t s  f i v e  c l i n i c a l 

hematology services. Dr. Dogan said the 
Hematopathology Service feels much 
like the sixth clinical service because 
they are so well integrated into the 
clinical decision-making process for 
patients.

“We work closely with our clinical 
colleagues, participating in tumor 
boards and even doing a lot of research 
projects in common,” Dr. Dogan said. 
“We have strong mutual respect and a 
willingness to work together and that 
makes all the difference for patients.” 
Moving forward, Dr. Dogan believes the 
Hematopathology Service will continue 
to grow and evolve, providing valuable 
analyses and research efforts to fuel 
innovations in the field of hematology 
cancer care.

“Our service at MSK is one of the 
biggest in the United States — possibly 
the world,” said Dr. Dogan. “We are 
dedicated to moving the field forward 
to provide the best diagnoses, prognoses 
and treatment selections we can for our 
patients. And I think we are fulfilling our 
role in supporting hematology-oncology 
and MSK’s patients quite successfully.
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“You can look at these 
cells and try to see their 
characteristics. Are they all 
identical when it comes to 
disease progression? Or are 
some more benign. This can help 
determine whether someone 
who may be in remission needs 
extra therapy now, before a new 
tumor develops."
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MSK PATHOLOGY AT USCAP 2021
 
Pathology@MSKCC 
@MSKPathology

Dr. Elli Papaemmanuil PapaemmanuilLab @
sloan_kettering 
Mutational Landscapes in CHIP and Myeloid 
Diseases such as MDS & AML 

Society for Hematopathology Companion 
Meeting

#hemepath @molecpath #USCAP2021VNI @
MSKPathology

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI

Dr. Marina Baine @mkbaine

Platform – #cytopath

“Identification of Small Cell Lung 
Carcinoma Subtypes Defined by ASCL1, 
NEUROD1, YAP1 and POU2F3 in Cytology 
Specimens”

Platform – #pulmpath

“Tuft Cell Master Regulator POU2F3 is 
a Novel Helpful Diagnostic IHC Marker 
in Neuroendocrine-Low Small Cell Lung 
Carcinomas"

 
Pathology@MSKCC 
@MSKPathology

Dr. Samson Fine @rovingatuscap & @
DrCristinaMagi 
Short Course #33:

Dynamic Evolution in Prostate Cancer 
Diagnosis & Reporting: What the Pathologist 
Needs to Know

#gupath #prostatecancer #USCAP2021VNI @
MSKPathology

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI 
Dr. Liz Edmund

Poster V - #cytopath

Cytologic Features of Sex-Cord Stromal 
Tumors in Women

Poster V - #cytopath

When It Comes to Urethral Washings, 
Does the Paris System Hold Water?

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI

Dr. Chen Yang @ycharzy 
The F. Stephen Vogel Award 
Congratulations to our former 

@MSKPathology fellow, Dr. Chen Yang 
for receiving this year’s F. Stephen 
Vogel Award! 

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows 
#USCAP2021VNI

Dr. Anjelica Hodgson @dochodgson

Poster V – #gynpath

Uterine Sarcomas With A Novel SS18-
VEZF1 Fusion – Another Neoplasm in the 
Uterine Myxoid Neoplasm Differential 
Diagnosis

Poster VI – #gynpath

Pattern A Endocervical 
Adenocarcinomas with Ovarian 
Metastases – Enrichment with Corpus 
Involvement, Mucinous Differentiation, 
and KRAS Mutations

Poster V – #cytopath

Cytologic Features of Gestational 
Trophoblastic Neoplasms and Somatic 
Neoplasms Exhibiting Trophoblastic 
Differentiation

Platform – #cytopath

Cytologic Features of Gynecologic 
Tract Germ Cell Tumors and Carcinomas 
Exhibiting Germ Cell Differentiation

 
Pathology@MSKCC 
@MSKPathology

Dr. Victor Reuter @MSKPathology 
Current State & Future of Digital Pathology and 
Application of AI in GU Pathology

Genitourinary Pathology Society Companion 
Meeting
#gupath #USCAP2021VNI

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI 
Dr. Ying-Hsia Chu @hsia_chu

The Dr. L. Clarke, Jr. and Elaine F. Stout 
Award

Congratulations to @MSKPathology 
fellow, Dr. Ying-Hsia Chu for receiving 
this year’s Dr. L. Clarke, Jr. and Elaine F. 
Stout Award!

 
Pathology@MSKCC 
@MSKPathology

Dr. Cristina Antonescu @MSKPathology

Update on Undifferentiated Round Cell 
Sarcomas

International Society of Bone & Soft 
Tissue Pathology Companion Meeting

 
Pathology@MSKCC 
@MSKPathology

Dr. Timothy D’Alfonso @tim_dalfonso 
Out with The Old, in with the New WHO: How the 
WHO Breast Tumors 5th Edition Could Change 
Your Diagnosis

Breast Pathology “Evening” Specialty Conference
#breastpath #USCAP2021VNI @MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Dr. Maria Arcila @MSKPathology

Science & Technology Update

American Society for Clinical Pathology

#molecpath #USCAP2021VNI

 
Pathology@MSKCC 
@MSKPathology

Dr. Tejus Bale @MSKPathology 
Clinical Sequencing of Cell Free DNA from 
CSF in Brain Tumor Patients

Association for Molecular Pathology 
Companion Meeting 
#neuropath #molecpath #USCAP2021VNI

 
Pathology@MSKCC 
@MSKPathology

Dr. Meera Hameed @MeeraHameed

My Favorite Mistake and How to Avoid Making It

Bone & Soft Tissue Pathology “Evening” 
Specialty Conference

#bstpath #USCAP2021VNI @MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Drs. Olca Basturk @OlcaBasturk & David Klimstra

Short Course #09: 
New Concepts & Controversies in the Diagnosis 
of Pancreatobiliary & Gastrointestinal Tract 
Neuroendocrine Neoplasms 
#gipath #USCAP2021VNI @MSKPathology

 
Pathology@MSKCC 
@MSKPathology               

We are excited to highlight @MSKPathology Faculty & Fellows presentations at @TheUSCAP 
Annual Meeting #USCAP2021VNI (Virtual ‘N Interactive) @sloan_kettering



MSK PATHOLOGY 
REVIEW 1st Quarter 2021 28 

    
29 1st Quarter 2021 

MSK PATHOLOGY 
REVIEW 

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI 
Dr. Maelle Saliba 

Poster VII – Endocrine Pathology

Clinicopathologic and Prognostic Features 
of Follicular-Cell Derived Pediatric Thyroid 
Carcinomas: A Study of 182 Cases from a 
Single Institution

 
Pathology@MSKCC 
@MSKPathology

Dr. S. Joseph Sirintrapun @sirints 
Strategic Vision for Where Digital Pathology & 
Artificial Intelligence is Headed: Comments from 
10/20 DP/AI Workshop

Association for Pathology Informatics

#digpath #AI #USCAP2021VNI @MSKPathology

 
Pathology@MSKCC      
@MSKPathology

@MSKPathology Fellows 
#USCAP2021VNI
Dr. Soo-Ryum Yang @sooryumyang
Poster III – #pulmpath

Microsatellite Instability and Mismatch 
Repair Deficiency in Smoking-
Associated Lung Carcinoma

Platform – #pulmpath

Correlation of Histologic Features with 
Gene Alterations in Malignant Pleural 
Mesothelioma

 
Pathology@MSKCC 
@MSKPathology

Dr. William Travis @MSKPathology 
The WHO Classification of Lung Cancer and 
Assessment of Major Pathologic Response

Pulmonary Pathology Society Companion 
Meeting

#lcsm #pulmpath #USCAP2021VNI  Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows 
#USCAP2021VNI  
Dr. Jie-Fu Chen @JieFuChen2Platform 
– #gupath

Poster III -  #gupath

Renal Cell Carcinoma with 
Fibromyomatous Stroma Associated 
with TSC/MTOR Alterations and ELOC 
(TCEB1) Mutations Differ in mTOR 
Activation Status Assessed by IHC

Poster III – #gupath

IHC-Based Assessment of RB1 Status in 
Correlation with Genomic Sequencing 
& p16 Expression in High-Risk Localized 
& Metastatic Castration-Resistant 
Prostate Cancer

 
Pathology@MSKCC 
@MSKPathology

Dr. Natasha Rekhtman @natasharekhtman
Neuroendocrine Tumor of the Lung: A Decade of 
Change

USCAP Long Course: Pulmonary Pathology – 
Practical Problems & Solutions

#pulmpath #USCAP2021VNI 
@MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Dr. Oscar Lin @MSKPathology
 & @PathPro
Short Course #49: 
Telecytology for Rapid On-Site Evaluation 
(ROSE): From Implementation to Clinical 
Challenges 
#cytopath #USCAP2021VNI

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows #USCAP2021VNI

Dr. Christopher Febres-Aldana

Poster III – #pulmpath

“Interpretation of MTAP Expression by IHC in 
Malignant Pleural Mesothelioma is Improved 
with Monoclonal Antibody 1813 Compared to 
Monoclonal Antibody EPR6893”

 
Pathology@MSKCC 
@MSKPathology

Dr. Ying-Bei Chen @Unclassified1

Diagnostic Mimics in GU Pathology 

Genitourinary Pathology “Evening” Specialty 
Conference

#gupath #USCAP2021VNI 
@MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Dr. Ahmet Dogan @DrAhmetDogan
Molecular Advances that Changed My Practice 
(and might change yours!) – Hematopathology 

Arthur Purdy Stout Society of Surgical 
Pathologists 

#hemepath #USCAP2021VNI 
@MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Congratulations to Dr. Edi Brogi @EdiBrogi
Breast Cancer Research Foundation (BCRF)-
Larry Norton Award Lecture: “Intraductal 
Papilloma in Core Biopsy” 

International Soc. of Breast Path Companion 
Mtg 

#bcsm #USCAP2021VNI @MSKPathology

 
Pathology@MSKCC 
@MSKPathology

Dr. Klaus Busam @MSKPathology
Challenging Cases in Dermatopathology from 
the Front Lines of Consultation 

Dermatopathology “Evening” Specialty 
Conference
#dermpath #USCAP2021VNI

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows 
#USCAP2021VNI

Dr. Abeer Salama @Salamah3827

Platform – #breastpath

Digital Validation of Breast Biomarkers 
(ER, PR, AR and HER2) in Cytology 
Specimens Using Three Different 
Scanners

Poster IV – #cytopath

Assessing Morphologic Features in 
Malignant Pleural Mesothelioma in 
Cytology Specimens: Reliability, Utility 
and Implications

 
Pathology@MSKCC 
@MSKPathology

@MSKPathology Fellows 
#USCAP2021VNI

Dr. Fanni Ratzon @FRATZON

Poster V - #cytopath

Cytologic Features of Gynecologic 
and Non-Gynecologic Neoplasms with 
Rhabdomyosarcomatous Differentiation

Stowell-Orbison Award Posters

Analysis of Salivary Gland Cyto-
Histologic Discrepancies in a Major 
Cancer Center



Agaram NP, Zhang L, Jungbluth 
AA, Dickson BC, Antonescu CR. A 
Molecular Reappraisal of Glomus 
Tumors and Related Pericytic 
Neoplasms with Emphasis on 
NOTCH-gene Fusions.  Am J Surg 
Pathol. 2020;44(11):1556-1562.

Albertsmeier M, Altendorf-Hofmann 
A, Lindner LH, Issels RD, Kampmann 
E, Dürr HR, Schubert-Fritschle G, 
Angele MK, Kirchner T, Jungbluth 
AA, Knösel T. Cancer Testis Antigens 
and Immunotherapy: Expression of 
PRAME Is Associated with Prognosis 
in Soft Tissue Sarcoma.  Cancers 
(Basel). 2020;12(12):3612. Published 
2020 Dec 3.

Antonescu C, Dickson B. “Advances 
in the Molecular Characterization 
of Mesenchymal Neoplasms of 
the Gynecologic Tract” [E-pub 
ahead of print, 2020 Dec 18].  Genes 
Chromosomes Cancer. 2020;10.1002/
gcc.22930.

Antonescu CR, Dickson BC, Sung 
YS, Zhang L, Suurmeijer AJH, 
Stenzinger A, Mechtersheimer G, 
Fletcher CDM Recurrent YAP1 and 
MAML2 Gene Rearrangements 
in Retiform and Composite 
Hemangioendothelioma.  Am J Surg 
Pathol. 2020;44(12):1677-1684.

Antonescu CR, Huang SC, Sung 
YS, Zhang L, Helmke BM, Kirchner 
M, Stenzinger A, Mechtersheimer 
G. Novel GATA6-FOXO1 fusions in 
a subset of epithelioid hemangioma 
[E-pub ahead of print, 2020 Dec 
14].  Mod Pathol. 2020;10.1038/
s41379-020-00723-4.

Argyropoulos KV, Pulitzer M, Maura 
F, Argyropoulos KV, Pulitzer M, 
Maura F, Mohanty A, Mondello 
P, Horwitz SM, Myskowski P, 
Moskowitz A, Dogan A, Querfeld 
C, Rapaport F, Siakantaris M, 
Louis PC, Galasso N, van den Brink 
MRM, Palomba ML. Targeted 
genomic analysis of cutaneous T 
cell lymphomas identifies a subset 
with aggressive clinicopathological 
features.  Blood Cancer J. 
2020;10(11):116. Published 2020 Nov 
9.

Aypar U, Yao J, Londono DM, 
Khoobyar R, Scalise A, Arcila ME, 
Roshal M, Xiao W, Zhang Y. Rare 
and novel RUNX1 fusions in myeloid 
neoplasms: A single-institute 
experience.  Genes Chromosomes 
Cancer. 2021;60(2):100-107.

Babady NE, Aslam A, McMillen 
T, Syed M, Zehir A, Kamboj M. 
Genotypic correlation between 
post discharge Clostridiodes difficle 
infection (CDI) and previous unit-
based contacts [E-pub ahead of 
print, 2020 Nov 7].  J Hosp Infect. 
2020;S0195-6701(20)30514-4.

Baine MK, Hsieh MS, Lai WV, Egger 
JV, Jungbluth AA, Daneshbod Y, 
Beras A, Spencer R, Lopardo J, Bodd 
F, Montecalvo J, Sauter JL, Chang 
JC, Buonocore DJ, Travis WD, Sen 
T, Poirier JT, Rudin CM, Rekhtman 
N. SCLC Subtypes Defined by 
ASCL1, NEUROD1, POU2F3, 
and YAP1: A Comprehensive 
Immunohistochemical and 
Histopathologic Characterization.  J 
Thorac Oncol. 2020;15(12):1823-
1835.

Barker JN, Devlin SM, Naputo 
KA, Skinner K, Maloy MA, Flynn 
L, Anagnostou T, Avecilla ST, 
Scaradavou A, Cho C, Dahi PB, Giralt 
SA, Gyurkocza B, Hanash AM, Hsu 
K, Jakubowski AA, Papadopoulos 
EB, Peled JU, Perales MA, Sauter CS, 
Shah GL, Shaffer BC, Tamari R, Young 
JW, Roshal M, O’Reilly RJ, Ponce 
DM, Politikos I. High progression-
free survival after intermediate 
intensity double unit cord blood 
transplantation in adults. Blood Adv. 
2020;4(23):6064-6076.

Blum KA, Gupta S, Tickoo SK, Chan 
TA, Russo P, Motzer RJ, Karam JA, 
Hakimi AA. Sarcomatoid renal cell 
carcinoma: biology, natural history 
and management.  Nat Rev Urol. 
2020;17(12):659-678.

Bolton KL, Ptashkin RN, Gao T, 
Braunstein L, Devlin SM, Kelly D, 
Patel M, Berthon A, Syed A, Yabe M, 
Coombs CC, Caltabellotta NM, Walsh 
M, Offit K, Stadler Z, Mandelker 
D, Schulman J, Patel A, Philip J, 
Bernard E, Gundem G, Ossa JEA, 
Levine M, Martinez JSM, Farnoud 
N, Glodzik D, Li S, Robson ME, 
Lee C, Pharoah PDP, Stopsack KH, 
Spitzer B, Mantha S, Fagin J, Boucai 
L, Gibson CJ, Ebert BL, Young AL, 
Druley T, Takahashi K, Gillis N, Ball 
M, Padron E, Hyman DM, Baselga 
J, Norton L, Gardos S, Klimek 
VM, Scher H, Bajorin D, Paraiso E, 
Benayed R, Arcila ME, Ladanyi 
M, Solit DB, Berger MF, Tallman 
M, Garcia-Closas M, Chatterjee N, 
Diaz LA Jr, Levine RL, Morton LM, 
Zehir A, Papaemmanuil E. Cancer 
therapy shapes the fitness landscape 
of clonal hematopoiesis.  Nat Genet. 
2020;52(11):1219-1226. 

Braunstein MJ, Petrova-Drus K, 
Rosenbaum CA, Jayabalan DS, Rossi 
AC, Salvatore S, Rech K, Pearse RN, 
Hassane DC, Postley J, Jhanwar 
YS, Geyer JT, Niesvizky R.   Plasma 
Cell Myeloma Presenting With 
Amyloid-Laden Crystal-Negative 
Histiocytosis.  Am J Clin Pathol. 
2020;154(6):767-775.

Brogi E, Krystel-Whittemore 
M. Papillary neoplasms of the 
breast including upgrade rates 
and management of intraductal 
papilloma without atypia diagnosed 
at core needle biopsy [E-pub ahead 
of print, 2020 Oct 26].  Mod Pathol. 
2020;10.1038/s41379-020-00706-5.

Cavnar MJ, Seier K, Gönen M, 
Curtin C, Balachandran VP, Tap WD, 
Antonescu CR, Singer S, DeMatteo 
RP. Prognostic Factors After 
Neoadjuvant Imatinib for Newly 
Diagnosed Primary Gastrointestinal 
Stromal Tumor [E-pub ahead of 
print, 2020 Nov 9].  J Gastrointest 
Surg. 2020;10.1007/s11605-020-
04843-9.

Chang KC, Diermeier SD, Yu AT, 
Brine LD, Russo S, Bhatia S, Alsudani 
H, Kostroff K, Bhuiya T, Brogi E, 
Pappin DJ, Bennett CF, Rigo F, 
Spector DL. MaTAR25 lncRNA 
regulates the Tensin1 gene to impact 
breast cancer progression.  Nat 
Commun. 2020;11(1):6438. Published 
2020 Dec 22.

Cheng ML, Donoghue MTA, Audenet 
F, Wong NC, Pietzak EJ, Bielski CM, 
Isharwal S, Iyer G, Funt S, Bagrodia 
A, Bajorin DF, Reuter VE, Eng J, 
Joseph G, Bourque C, Bromberg M, 
Ling L, Selcuklu SD, Arcila ME, 
Tsui DWY, Zehir A, Viale A, Berger 
MF, Bosl GJ, Sheinfeld J, Van Allen 
E, Taylor BS, Al-Ahmadie H, Solit 
DB, Feldman DR Germ Cell Tumor 
Molecular Heterogeneity Revealed 
Through Analysis of Primary and 
Metastasis Pairs.  JCO Precis Oncol. 
2020;4:PO.20.00166. Published 2020 
Oct 30.

Chiang S. Recent Advances in 
Smooth Muscle (PGR, PLAG1 
fusions) and Myofibroblastic Uterine 
Neoplasms [E-pub ahead of print, 
2020 Nov 24].  Genes Chromosomes 
Cancer. 2020;10.1002/gcc.22920.

Choudhury NJ, Yang SR, Arcila 
M, Mohanty AS, Boire A, Drilon A. 
Genomic Characterization of a RET 
Inhibitor-Resistant  RET  Fusion-
Positive Lung Cancer by CSF Cell-
Free DNA Hybrid Capture-Based 
Sequencing.  JCO Precis Oncol. 
2020;4:PO.20.00188. Published 2020 
Nov 16.

Chung CT, Antonescu CR, Dickson 
BC, Chami R, Marrano P, Fan R, 
Shago M, Hameed M, Thorner PS. 
Pediatric fibromyxoid soft tissue 
tumour with PLAG1 fusion: A novel 
entity? [E-pub ahead of print, 2020 
Dec 9].  Genes Chromosomes Cancer. 
2020;10.1002/gcc.22926.

Cocco E, Lee JE, Kannan S, Schram 
AM, Won HH, Shifman S, Kulick A, 
Baldino L, Toska E, Arruabarrena-
Aristorena A, Kittane S, Wu F, Cai 
Y, Arena S, Mussolin B, Kannan R, 
Vasan N, Gorelick AN, Berger MF, 
Novoplansky O, Jagadeeshan S, Liao 
Y, Rix U, Misale S, Taylor BS, Bardelli 
A, Hechtman JF, Hyman DM, 
Elkabets M, de Stanchina E, Verma 
CS, Ventura A, Drilon A, Scaltriti 
M.   TRK xDFG Mutations Trigger 
a Sensitivity Switch from Type I to 
II Kinase Inhibitors [E-pub ahead 
of print, 2020 Oct 1].  Cancer Discov. 
2020;10.1158/2159-8290.CD -20-
0571.

D’Alfonso TM, Pareja F, Da Cruz 
Paula A, Vahdatinia M, Gazzo A, 
Ferrando L, da Silva EM, Cheng 
E, Sclafani L, Chandarlapaty S, 
Zhang H, Hoda SA, Wen HY, 
Brogi E, Weigelt B, Reis-Filho JS. 
Whole-exome sequencing analysis 
of juvenile papillomatosis and 
coexisting breast carcinoma [E-pub 
ahead of print, 2020 Dec 2]. J Pathol 
Clin Res. 2020;10.1002/cjp2.190.

da Silva EM, Beca F, Sebastiao 
APM, Murray MP, Silveira C, Da 
Cruz Paula A, Pareja F, Wen HY, 
D’Alfonso TM, Edelweiss M, 
Weigelt B, Brogi E, Reis-Filho JS, 
Zhang H. Stromal  MED12  exon 2 
mutations in complex fibroadenomas 
of the breast [E-pub ahead of 
print, 2020 Dec 29].  J Clin Pathol. 
2020;jclinpath-2020-207062.

Dessources K, Da Cruz Paula A, 
Pareja F, Stylianou A, Cybulska P, 
Farmanbar A, Chandarlapaty S, 
Abu-Rustum NR, Reis-Filho JS, 
Weigelt B, Mueller JJ. Acquisition 
of APOBEC Mutagenesis and 
Microsatellite Instability Signatures 
in the Development of Brain 
Metastases in Low-Grade, Early-
Stage Endometrioid Endometrial 
Carcinoma.  JCO Precis Oncol. 
2020;4:PO.20.00044. Published 
2020 Oct 5.

Dogan S, Frosina D, Geronimo 
JA, Hernandez E, Mohanty A, 
Bale T, Hechtman JF, Arcila 
ME, Hameed MR, Jungbluth AA. 
Molecular epidemiology of IDH2 
hotspot mutations in cancer and 
immunohistochemical detection 
of R172K, R172G, and R172M 
variants.  Hum Pathol. 2020;106:45-
53.

Dunbar A, Bolton KL, Devlin SM, 
Sanchez-Vega F, Gao J, Mones JV, 
Wills J, Kelly D, Farina M, Cordner 
KB, Park YC, Kishore S, Juluru K, 
Iyengar NM, Levine RL, Zehir 
A, Park W, Khorana AA, Soff GA, 
Mantha S. Genomic Profiling 
Identifies Somatic Mutations 
Predicting Thromboembolic Risk in 
Patients with Solid Tumors [E-pub 
ahead of print, 2020 Dec 3].  Blood. 
2020;blood.2020007488.

Elvebakken H, Perren A, Scoazec 
JY, Tang LH, Federspiel B, 
Klimstra DS, Vestermark LW, 
Ali AS, Zlobec I, Myklebust TÅ, 
Hjortland GO, Langer SW, Gronbæk 
H, Knigge U, Tiensuu Janson E, 
Sorbye H. A consensus developed 
morphological re-evaluation of 196 
high-grade gastroenteropancreatic 
neuroendocrine neoplasms 
and its clinical correlations 
[E-pub ahead of print, 2020 
Oct 1].  Neuroendocrinology. 
2020;10.1159/000511905.

Friedman CF, Snyder Charen A, 
Zhou Q, Carducci MA, Buckley 
De Meritens A, Corr BR, Fu S, 
Hollmann TJ, Iasonos A, Konner 
JA, Konstantinopoulos PA, Modesitt 
SC, Sharon E, Aghajanian C, Zamarin 
D. Phase II study of atezolizumab 
in combination with bevacizumab 
in patients with advanced cervical 
cancer.  J Immunother Cancer. 
2020;8(2):e001126.

Gao SP, Kiliti AJ, Zhang K, Vasani N, 
Mao N, Jordan E, Wise HC, Shrestha 
Bhattarai T, Hu W, Dorso M, 
Rodrigues JA, Kim K, Hanrahan AJ, 
Razavi P, Carver B, Chandarlapaty 
S, Reis-Filho JS, Taylor BS, Solit 
DB. AKT1 E17K inhibits cancer cell 
migration by abrogating β-catenin 
signaling [E-pub ahead of print, 
2020 Dec 10].  Mol Cancer Res. 
2020;molcanres.0623.2020. 

Geyer MB, Ritchie EK, Rao AV, 
Vemuri S, Flynn J, Hsu M, Devlin 
SM, Roshal M, Gao Q, Shukla M, 
Salcedo JM, Maslak P, Tallman MS, 
Douer D, Park JH. Pediatric-inspired 
chemotherapy incorporating 
pegaspargase is safe and results 
in high rates of minimal residual 
disease negativity in adults up to age 
60 with Philadelphia chromosome-
negative acute lymphoblastic 
leukemia.  Haematologica. 
2020;Online ahead of print:10.3324/
haematol.2020.251686. Published 
2020 Oct 13.

Ghione P, Faruque P, Mehta-Shah 
N, Seshan V, Ozkaya N, Bhaskar S, 
Yeung J, Spinner MA, Lunning M, 
Inghirami G, Moskowitz A, Galasso 
N, Ganesan N, van der Weyden C, 
Ruan J, Prince HM, Trotman J, 
Advani R, Dogan A, Horwitz S.   T 
follicular helper phenotype predicts 
response to histone deacetylase 
inhibitors in relapsed/refractory 
peripheral T-cell lymphoma.  Blood 
Adv. 2020;4(19):4640-4647.

Ginter PS, Idress R, D’Alfonso 
TM, Fineberg S, Jaffer S, Sattar AK, 
Chagpar A, Wilson P, Harigopal 
M.  Histologic grading of breast 
carcinoma: a multi-institution study 
of interobserver variation using 
virtual microscopy [E-pub ahead 
of print, 2020 Oct 19].  Mod Pathol. 
2020;10.1038/s41379-020-00698-2.

Gru AA, Bhagat G, Subtil A, 
Raghavan SS, Pulitzer M, Chung C, 
Sangueza M, Plaza JA. Spindle-cell 
(Sarcomatoid) Variant of Cutaneous 
Anaplastic Large-cell Lymphoma 
(C-ALCL): An Unusual Mimicker of 
Cutaneous Malignant Mesenchymal 
Tumors-A Series of 11 Cases [E-pub 
ahead of print, 2020 Nov 23].  Am 
J Surg Pathol. 2020;10.1097/
PAS.0000000000001623.

Guo R, Offin M, Brannon AR, Chang 
J, Chow A, Delasos L, Girshman J, 
Wilkins O, McCarthy CG, Makhnin 
A, Falcon C, Scott K, Tian Y, Cecchi 
F, Hembrough T, Alex D, Shen R, 
Benayed R, Li BT, Rudin CM, Kris 
MG, Arcila ME, Rekhtman N, Paik 
P, Zehir A, Drilon A.  MET  Exon 
14-altered Lung Cancers and MET 
Inhibitor Resistance [E-pub ahead 
of print, 2020 Nov 10].  Clin Cancer 
Res. 2020;10.1158/1078-0432.CCR-
20-2861.

Gupta S, Vanderbilt CM, Lin YT, 
Benhamida JK, Jungbluth AA, 
Rana S, Momeni-Boroujeni A, 
Chang JC, Mcfarlane T, Salazar 
P, Mullaney K, Middha S, Zehir 
A, Gopalan A, Bale TA, Ganly I, 
Arcila ME, Benayed R, Berger MF, 
Ladanyi M, Dogan S. A Pan-Cancer 
Study of Somatic TERT Promoter 
Mutations and Amplification in 
30,773 Tumors Profiled by Clinical 
Genomic Sequencing [E-pub ahead 
of print, 2020 Dec 5].  J Mol Diagn. 
2020;S1525-1578(20)30577-8.

Hadi K, Yao X, Behr JM, Deshpande 
A, Xanthopoulakis C, Tian H, 
Kudman S, Rosiene J, Darmofal M, 
DeRose J, Mortensen R, Adney EM, 
Shaiber A, Gajic Z, Sigouros M, Eng 
K, Wala JA, Wrzeszczyński KO, Arora 
K, Shah M, Emde AK, Felice V, Frank 
MO, Darnell RB, Ghandi M, Huang F, 
Dewhurst S, Maciejowski J, de Lange 
T, Setton J, Riaz N, Reis-Filho JS, 
Powell S, Knowles DA, Reznik E, 
Mishra B, Beroukhim R, Zody MC, 
Robine N, Oman KM, Sanchez CA, 
Kuhner MK, Smith LP, Galipeau PC, 
Paulson TG, Reid BJ, Li X, Wilkes D, 
Sboner A, Mosquera JM, Elemento 
O, Imielinski M. Distinct Classes 
of Complex Structural Variation 
Uncovered across Thousands 
of Cancer Genome Graphs.  Cell. 
2020;183(1):197-210.e32.

Hawari R, Fernandes L, Park KJ, 
McCluggage WG. Skene’s Gland 
Derivatives in the Female Genital 
Tract and Cervical Adenoid Basal 
Carcinoma are Consistently Positive 
With Prostatic Marker NKX3.1 
[E-pub ahead of print, 2020 Oct 
5]. Int J Gynecol Pathol. 2020;10.1097/
PGP.0000000000000717.

Hayashi T, Odintsov I, Smith RS, 
Ishizawa K, Liu AJW, Delasos L, 
Kurzatkowski C, Tai H, Gladstone E, 
Vojnic M, Kohsaka S, Suzawa K, Liu Z, 
Kunte S, Mattar MS, Khodos I, Davare 
MA, Drilon A, Cheng E, Stanchina 
E, Ladanyi M, Somwar R. RET 
inhibition in novel patient-derived 
models of RET-fusion positive lung 
adenocarcinoma reveals a role for 
MYC upregulation [E-pub ahead of 
print, 2020 Dec 14]. Dis Model Mech. 
2020;dmm.047779.

Ho C, Syed M, Roshal M, Petrova-
Drus K, Moung C, Yao J, Quesada 
AE, Benhamida J, Vanderbilt 
C, Liu Y, Zhu M, Yu W, Maciag L, 
Wang M, Ma Y, Gao Q, Rustad EH, 
Hultcrantz M, Diamond BT, Zheng-
Lin B, Huang Y, Hutt K, Miller JE, 
Dogan A, Nafa K, Landgren O, 
Arcila ME. Routine Evaluation 
of Minimal Residual Disease in 
Myeloma Using Next-Generation 
Sequencing Clonality Testing: 
Feasibility, Challenges, and Direct 
Comparison with High-Sensitivity 
Flow Cytometry [E-pub ahead of 
print, 2020 Nov 17].  J Mol Diagn. 
2020;S1525-1578(20)30538-9.

Hodgson A, Howitt BE, Park KJ, 
Lindeman N, Nucci MR, Parra-
Herran C. Genomic Characterization 
of HPV-related and Gastric-type 
Endocervical Adenocarcinoma: 
Correlation with Subtype and 
Clinical Behavior.  Int J Gynecol 
Pathol. 2020;39(6):578-586.

Horwitz SM, Ansell S, Ai WZ, Barnes 
J, Barta SK, Clemens MW, Dogan 
A, Goodman AM, Goyal G, Guitart 
J, Halwani A, Haverkos BM, Hoppe 
RT, Jacobsen E, Jagadeesh D, Jones 
A, Kim YH, Mehta-Shah N, Olsen EA, 
Pro B, Rajguru SA, Rozati S, Said J, 
Shaver A, Shustov A, Sokol L, Torka P, 
Torres-Cabala C, Wilcox R, William 
BM, Zain J, Dwyer MA, Sundar H. 
NCCN Guidelines Insights: T-Cell 
Lymphomas, Version 1.2021.  J Natl 
Compr Canc Netw. 2020;18(11):1460-
1467. Published 2020 Nov 2.

MSK PATHOLOGY 
REVIEW 1st Quarter 2021 30 

    
31 1st Quarter 2021 

MSK PATHOLOGY 
REVIEW 

Faculty Publications



Janssen BV, Tutucu F, van Roessel 
S, Adsay V, Basturk O, Campbell F, 
Doglioni C, Esposito I, Feakins R, 
Fukushima N, Gill AJ, Hruban RH, 
Kaplan J, Koerkamp BG, Hong SM, 
Krasinskas A, Luchini C, Offerhaus 
J, Sarasqueta AF, Shi C, Singhi A, 
Stoop TF, Soer EC, Thompson 
E, van Tienhoven G, Velthuysen 
MF, Wilmink JW, Besselink MG, 
Brosens LAA, Wang H, Verbeke 
CS, Verheij J; International Study 
Group of Pancreatic Pathologists 
(ISGPP). Amsterdam International 
Consensus Meeting: tumor response 
scoring in the pathology assessment 
of resected pancreatic cancer after 
neoadjuvant therapy [published 
online ahead of print, 2020 Oct 
12].  Mod Pathol. 2020;10.1038/
s41379-020-00683-9.

Jhaveri K, Chang MT, Juric D, Saura 
C, Gambardella V, Melnyk A, Patel 
MR, Ribrag V, Ma CX, Aljumaily R, 
Bedard PL, Sachdev JC, Dunn L, 
Won H, Bond J, Jones S, Savage HM, 
Scaltriti M, Wilson TR, Wei MC, 
Hyman DM. Phase I Basket Study of 
Taselisib, an Isoform-Selective PI3K 
Inhibitor, in Patients with  PIK3CA-
Mutant Cancers [E-pub ahead of 
print, 2020 Nov 4].  Clin Cancer Res. 
2020;10.1158/1078-0432.CCR-20-
2657.

Jimenez-Rodriguez RM, Patil S, 
Keshinro A, Shia J, Vakiani E, 
Stadler Z, Segal NH, Yaeger R, 
Konishi T, Shimada Y, Widmar M, 
Wei I, Pappou E, Smith JJ, Nash 
G, Paty P, Garcia-Aguilar J, Weiser 
MR. Quantitative assessment of 
tumor-infiltrating lymphocytes 
in mismatch repair proficient 
colon cancer.  Oncoimmunology. 
2020;9(1):1841948. Published 2020 
Nov 11.

Jones GD, Brandt WS, Shen R, 
Sanchez-Vega F, Tan KS, Martin A, 
Zhou J, Berger M, Solit DB, Schultz 
N, Rizvi H, Liu Y, Adamski A, Chaft 
JE, Riely GJ, Rocco G, Bott MJ, 
Molena D, Ladanyi M, Travis WD, 
Rekhtman N, Park BJ, Adusumilli 
PS, Lyden D, Imielinski M, Mayo 
MW, Li BT, Jones DR. A Genomic-
Pathologic Annotated Risk Model to 
Predict Recurrence in Early-Stage 
Lung Adenocarcinoma [E-pub ahead 
of print, 2020 Dec 23].  JAMA Surg. 
2020; e205601.

Kamboj M, McMillen T, Syed M, 
Chow HY, Jani K, Aslam A, Brite 
J, Fanelli B, Hasan NA, Dadlani M, 
Westblade L, Zehir A, Simon M, 
Babady NE.  Evaluation of a combined 
Multi-Locus Sequence Typing and 
Whole-Genome Sequencing Two-
step Algorithm for Routine typing 
of  Clostridioides difficile  [E-pub 
ahead of print, 2020 Nov 11].  J Clin 
Microbiol. 2020;JCM.01955-20.

Kezlarian B, Lin O. Artificial 
Intelligence in Thyroid Fine Needle 
Aspiration Biopsies [E-pub ahead 
of print, 2020 Dec 16].  Acta Cytol. 
2020;1-6.

Kim D, Pantanowitz L, Schüffler P, 
Yarlagadda DVK, Ardon O, Reuter 
VE, Hameed M, Klimstra DS, 
Hanna MG. (Re) Defining the High-
Power Field for Digital Pathology.  J 
Pathol Inform. 2020;11:33. Published 
2020 Oct 9.

Kinnaman MD, Hamill D, Yabe M, 
Powell J, Benhamida J, Hasselblatt 
M, Neumann M, Vokuhl C, Koelsche 
C, von Deimling A, Kolb EA, Solit 
DB, Ladanyi M, Dogan A, Shukla 
N. Aggressive Hematopoietic 
Malignancy Characterized by 
Biallelic Loss of  SMARCB1.  JCO 
Precis Oncol. 2020;4:PO.20.00215. 
Published 2020 Oct 28.

Kumar P, Gao Q, Chan A, Lewis 
N, Sigler A, Pichardo J, Xiao W, 
Roshal M, Dogan A. Hairy cell 
leukemia expresses programmed 
death-1.  Blood Cancer J. 
2020;10(11):115. Published 2020 Nov 
5. 

Latham A, Shia J, Patel Z, Reidy-
Lagunes DL, Segal NH, Yaeger 
R, Ganesh K, Connell L, Kemeny 
NE, Kelsen DP, Hechtman JF, 
Nash GM, Paty PB, Zehir A, 
Tkachuk K, Sheikh R, Markowitz 
AJ, Mandelker D, Offit K, Berger 
MF, Cercek A, Garcia-Aguilar J, 
Saltz LB, Weiser MR, Stadler ZK. 
Characterization and Clinical 
Outcomes of DNA Mismatch Repair 
Deficient (MMR-D) Small Bowel 
Adenocarcinoma [E-pub ahead of 
print, 2020 Nov 16]. Clin Cancer Res. 
2020;clincanres.2892.2020.

Levy DR, Agaram NP, Kao CS, 
Franks SE, Kesler KA, Stram AR, 
Einhorn LH, Bangs CD, Ulbright 
TM. Vasculogenic Mesenchymal 
Tumor: A Clinicopathologic and 
Molecular Study of 55 Cases of a 
Distinctive Neoplasm Originating 
from Mediastinal Yolk Sac Tumor 
and an Occasional Precursor 
to Angiosarcoma [E-pub ahead 
of print, 2020 Oct 30].  Am J 
Surg Pathol. 2020;10.1097/
PAS.0000000000001615.

Li J, Duran MA, Dhanota N, Chatila 
WK, Bettigole SE, Kwon J, Sriram 
RK, Humphries MP, Salto-Tellez 
M, James JA, Hanna MG, Melms 
JC, Vallabhaneni S, Litchfield K, 
Usaite I, Biswas D, Bareja R, Li HW, 
Martin ML, Dorsaint P, Cavallo JA, 
Li P, Pauli C, Gottesdiener L, DiPardo 
BJ, Hollmann TJ, Merghoub T, 
Wen HY, Reis-Filho JS, Riaz N, Su 
SM, Kalbasi A, Vasan N, Powell SN, 
Wolchok JD, Elemento O, Swanton 
C, Shoushtari AN, Parkes EE, Izar 
B, Bakhoum SF. Metastasis and 
immune evasion from extracellular 
cGAMP hydrolysis [E-pub ahead of 
print, 2020 Dec 28].  Cancer Discov. 
2020;CD-20-0387.

Liu B, Liu Z, Chen S, Ki M, Erickson 
C, Reis-Filho JS, Durham BH, 
Chang Q, de Stanchina E, Sun 
Y, Rabadan R, Abdel-Wahab O, 
Chandarlapaty S.   Mutant SF3B1 
promotes AKT and NF-kB driven 
mammary tumorigenesis [E-pub 
ahead of print, 2020 Oct 8].  J Clin 
Invest. 2020;138315.

Liu M, Kuo F, Capistrano KJ, Kang 
D, Nixon BG, Shi W, Chou C, Do MH, 
Stamatiades EG, Gao S, Li S, Chen 
Y, Hsieh JJ, Hakimi AA, Taniuchi I, 
Chan TA, Li MO. TGF-β suppresses 
type 2 immunity to cancer.  Nature. 
2020;587(7832):115-120.

Liu Y, McCluggage WG, Darragh 
TM, Zheng W, Roberts JM, Park 
KJ, Hui P, Blakely M, Sigel K, Gaisa 
MM. Classifying Anal Intraepithelial 
Neoplasia 2 Based on LAST 
Recommendations [E-pub ahead of 
print, 2020 Nov 19]. Am J Clin Pathol. 
2020;aqaa188.

Lubin DJ, Griffith CC, Buonocore 
DJ, Wei XJ, Lin O. Putting 
morphology to the test: An 
established classification scheme 
reliably stratifies salivary gland 
cytology by risk of malignancy with 
substantial interobserver agreement 
[E-pub ahead of print, 2020 Nov 
2]. Cancer Cytopathol. 2020;10.1002/
cncy.22382.

Miles LA, Bowman RL, Merlinsky 
TR, Csete IS, Ooi AT, Durruthy-
Durruthy R, Bowman M, Famulare 
C, Patel MA, Mendez P, Ainali C, 
Demaree B, Delley CL, Abate AR, 
Manivannan M, Sahu S, Goldberg 
AD, Bolton KL, Zehir A, Rampal 
R, Carroll MP, Meyer SE, Viny AD, 
Levine RL.   Single-cell mutation 
analysis of clonal evolution in 
myeloid malignancies.  Nature. 
2020;587(7834):477-482.

Mohammad N, Stewart CJR, Chiang 
S, Turashvili G, Dickson BC, Ng TL, 
Köbel M, McCluggage WG, Croce S, 
Lee CH. P53 Immunohistochemical 
Analysis of Fusion-Positive Uterine 
Sarcomas [E-pub ahead of print, 
2020 Oct 28].  Histopathology. 
2020;10.1111/his.14292. 

Momeni-Boroujeni A, Mohammad 
N, Wolber R, Yip S, Köbel M, 
Dickson BC, Hensley ML, Leitao 
MM Jr, Antonescu CR, Benayed 
R, Ladanyi M, Lee CH, Chiang S. 
Targeted RNA expression profiling 
identifies high-grade endometrial 
stromal sarcoma as a clinically 
relevant molecular subtype of 
uterine sarcoma [E-pub ahead of 
print, 2020 Oct 19].  Mod Pathol. 
2020;10.1038/s41379-020-00705-6.

Momeni-Boroujeni A, Salazar P, 
Zheng T, Mensah N, Rijo I, Dogan 
S, Yao J, Moung C, Vanderbilt C, 
Benhamida J, Chang J, Travis W, 
Rekhtman N, Ladanyi M, Nafa K, 
Arcila ME. Rapid EGFR Mutation 
Detection Using the Idylla Platform: 
Single institution experience of 
1200 cases analyzed by an in-house 
developed pipeline and comparison 
with concurrent next-generation 
sequencing results [E-pub ahead 
of print, 2020 Dec 17].  J Mol Diagn. 
2020;S1525-1578(20)30584-5.

Moukarzel LA, Da Cruz Paula A, 
Ferrando L, Hoang T, Sebastiao 
APM, Pareja F, Park KJ, 
Jungbluth AA, Capella G, Pineda 
M, Levin JD, Abu-Rustum NR, 
Ellenson LH, Bel AV, Reis-Filho 
JS, Matias-Guiu X, Cadoo K, Stadler 
ZK, Weigelt B. Clonal relationship 
and directionality of progression 
of synchronous endometrial and 
ovarian carcinomas in patients with 
DNA mismatch repair-deficiency 
associated syndromes [E-pub ahead 
of print, 2020 Dec 16].  Mod Pathol 
2020;10.1038/s41379-020-00721-6.

Moukarzel L, Ferrando L, Da 
Cruz Paula A, Brown DN, Geyer 
FC, Pareja F, Piscuoglio S, 
Papanastasiou AD, Fusco N, 
Marchiò C, Abu-Rustum NR, Murali 
R, Brogi E, Wen HY, Norton L, 
Soslow RA, Vincent-Salomon A, 
Reis-Filho JS, Weigelt B. The 
genetic landscape of metaplastic 
breast cancers and uterine 
carcinosarcomas [E-pub ahead 
of print, 2020 Oct 5].  Mol Oncol. 
2020;10.1002/1878-0261.12813.

Muraki T, Pehlivanoglu B, Memis 
B, Reid MD, Uehara T, Basturk O, 
Pernicka JG, Klimstra DS, Jarnagin 
WR, Ito T, Hasebe O, Okaniwa 
S, Horigome N, Hisa T, Mittal P, 
Sarmiento JM, Maithel SK, Koshiol 
J, Tsai S, Evans D, Erkan M, Adsay 
V. Pancreatobiliary Maljunction-
Associated Gallbladder Cancer is as 
Common in the West, Shows Distinct 
Clinicopathologic Characteristics 
and Offers an Invaluable Model for 
Anatomy-Induced Reflux-Associated 
Physio-Chemical Carcinogenesis 
[E-pub ahead of print, 2020 Nov 
12].  Ann Surg. 2020;10.1097/
SLA.0000000000004482.

Naganuma K, Chan A, Zhang 
Y, Lewis N, Xiao W, Roshal M, 
Dogan A, Kizaki M, Ho C, Yabe M. 
Molecular Genetic Analysis with 
Flow Cytometry Sorting Identifies 
Angioimmunoblastic T-Cell 
Lymphoma and Concomitant  De 
Novo  Myelodysplastic Syndrome 
Arising From the Same 
Hematopoietic Progenitor.  J 
Hematol. 2020;9(4):140-146.

Navarrete-Dechent C, Cordova 
M, Aleissa S, Battle LR, Ganly I, 
Pulitzer M, Rossi AM. Dermoscopy 
and reflectance confocal microscopy 
of intraepidermal Merkel cell 
carcinoma [E-pub ahead of print, 
2020 Nov 20]. Australas J Dermatol. 
2020;10.1111/ajd.13513.

Ogura K, Somwar R, Hmeljak J, 
Magnan H, Benayed R, Momeni 
Boroujeni A, Bowman AS, Mattar 
MS, Khodos I, de Stanchina E, 
Jungbluth A, Asher M, Odintsov I, 
Hartono AB, LaQuaglia MP, Slotkin 
E, Pratilas CA, Lee SB, Spraggon L, 
Ladanyi M. Therapeutic Potential of 
NTRK3 Inhibition in Desmoplastic 
Small Round Cell Tumor [E-pub 
ahead of print, 2020 Nov 23].  Clin 
Cancer Res. 2020;10.1158/1078-
0432.CCR-20-2585.

Ohnishi T, Teplov A, Kawata N, 
Ibrahim K, Ntiamoah P, Firat C, 
Haneishi H, Hameed M, Shia J, 
Yagi Y. Three-dimensional vessel 
segmentation in whole-tissue and 
whole-block imaging using a deep 
neural network: Proof of concept 
study [E-pub ahead of print, 2020 
Dec 17].  Am J Pathol. 2020;S0002-
9440(20)30563-0.

Pareja F, Ferrando L, Lee SSK, 
Beca F, Selenica P, Brown DN, 
Farmanbar A, Da Cruz Paula A, 
Vahdatinia M, Zhang H, Zoppoli 
G, Wen HY, Brogi E, Robson 
ME, Razavi P, Chandarlapaty S, 
Weigelt B, Reis-Filho JS. The 
genomic landscape of metastatic 
histologic special types of invasive 
breast cancer.  NPJ Breast Cancer. 
2020;6:53. Published 2020 Oct 14.

Pareja F, Vahdatinia M, 
Marchio C, Lee SSK, Da Cruz 
Paula A, Derakhshan F, da Silva 
EM, Selenica P, Dopeso H, 
Chandarlapaty S, Wen HY, Vincent-
Salomon A, Brogi E, Weigelt B, Reis-
Filho JS. Neuroendocrine tumours 
of the breast: a genomic comparison 
with mucinous breast cancers and 
neuroendocrine tumours of other 
anatomic sites [E-pub ahead of 
print, 2020 Nov 4].  J Clin Pathol. 
2020;jclinpath-2020-207052.

Pareja F, Weigelt B, Reis-Filho 
JS. Problematic breast tumors 
reassessed in light of novel molecular 
data [E-publ ahead of print, 2020 
Oct 6].  Mod Pathol. 2020;10.1038/
s41379-020-00693-7.

Pedra Nobre S, Hensley ML, So M, 
Zhou QC, Iasonos A, Leitao MM Jr, 
Ducie J, Chiang S, Mueller JJ, Abu-
Rustum NR, Zivanovic O. The impact 
of tumor fragmentation in patients 
with stage I uterine leiomyosarcoma 
on patterns of recurrence and 
oncologic outcome [E-pub ahead of 
print, 2020 Nov 3].  Gynecol Oncol. 
2020;S0090-8258(20)34042-7.

Perron M, Wen HY, Hanna 
MG, Brogi E, Ross DS. HER2 
Immunohistochemistry in Invasive 
Micropapillary Breast Carcinoma: 
Complete Assessment of an 
Incomplete Pattern [E-pub ahead of 
print, 2020 Nov 19]. Arch Pathol Lab 
Med. 2020;10.5858/arpa.2020-0288-
OA.

Pors J, Segura S, Chiu DS, Almadani 
N, Ren H, Fix DJ, Howitt BE, Kolin 
D, McCluggage WG, Mirkovic 
J, Gilks B, Park KJ, Hoang L. 
Clinicopathologic Characteristics of 
Mesonephric Adenocarcinomas and 
Mesonephric-like Adenocarcinomas 
in the Gynecologic Tract: A 
Multi-institutional Study [E-pub 
ahead of print, 2020 Nov 5].  Am 
J Surg Pathol. 2020;10.1097/
PAS.0000000000001612.

Rakha EA, Quinn CM, Foschini MP, 
Muñoz Martin M, Dabbs DJ, Lakhani 
S, Varga Z, Pinder SE, Schmitt FC, 
Reis-Filho JS, Fox SB, Ellis IO, Tan 
PH, Mihai R. Metaplastic carcinomas 
of the breast without evidence 
of epithelial differentiation: a 
diagnostic approach for management 
[E-pub ahead of print, 2020 Oct 
28].  Histopathology. 2020;10.1111/
his.14290.

Reis-Filho JS, Davidson NE. Ki67 
Assessment in Breast Cancer: Are 
We There yet? [E-pub ahead of print, 
2020 Dec 28].  J Natl Cancer Inst. 
2020;djaa202.

Remer E, Badarni M, Hikri E, Dayan 
A, Levi L, Popovtzer A, Iraqi M, 
Porgador A, Joshua BZ, Bachar G, 
Elkabets M, Scaltriti M, Mizrachi 
A. CDK 4/6 Inhibition Overcomes 
Acquired and Inherent Resistance 
to PI3Kβ Inhibition in Pre-Clinical 
Models of Head and Neck Squamous 
Cell Carcinoma.  J Clin Med. 
2020;9(10):3214. Published 2020 
Oct 7.

Rosen EY, Johnson ML, Clifford 
SE, Somwar R, Kherani JF, Son J, 
Bertram AA, Davare MA, Gladstone 
E, Ivanova EV, Henry DN, Kelley 
EM, Lin M, Milan MSD, Nair BC, 
Olek EA, Scanlon JE, Vojnic M, 
Ebata K, Hechtman JF, Li BT, 
Sholl LM, Taylor BS, Ladanyi M, 
Jänne PA, Rothenberg SM, Drilon 
A, Oxnard GR. Overcoming MET-
Dependent Resistance to Selective 
RET Inhibition in Patients with 
RET Fusion-Positive Lung Cancer 
by Combining Selpercatinib with 
Crizotinib [E-pub ahead of print, 
2020 Oct 20].  Clin Cancer Res. 
2020;10.1158/1078-0432.CCR-20-
2278.

Rosenbaum E, Jonsson P, Seier K, 
Qin LX, Chi P, Dickson M, Gounder 
M, Kelly C, Keohan ML, Nacev B, 
Donoghue MTA, Chiang S, Singer 
S, Ladanyi M, Antonescu CR, 
Hensley ML, Movva S, D’Angelo 
SP, Tap WD.   Clinical Outcome of 
Leiomyosarcomas With Somatic 
Alteration in Homologous 
Recombination Pathway Genes. JCO 
Precis Oncol. 2020;4:PO.20.00122. 
Published 2020 Nov 6.

Rowan DJ, Pehlivanoglu B, Memis 
B, Bagci P, Erbarut I, Dursun N, Jang 
KT, Sarmiento J, Mucientes F, Cheng 
JD, Roa JC, Araya JC, Bellolio E, 
Losada H, Jang JY, Koshiol J, Reid 
MD, Basturk O, Adsay V. Mural 
Intracholecystic Neoplasms Arising 
in Adenomyomatous Nodules of 
the Gallbladder: An Analysis of 19 
Examples of a Clinicopathologically 
Distinct Entity.  Am J Surg Pathol. 
2020;44(12):1649-1657.

Salama AM, Valero C, Katabi N, 
Khimraj A, Yuan A, Zanoni DK, Ganly 
I, Patel SG, Ghossein R, Xu B. Depth 
of invasion versus tumour thickness 
in early oral tongue squamous cell 
carcinoma: which measurement is 
the most practical and predictive 
of outcome? [E-pub ahead of print, 
2020 Oct 28].  Histopathology. 
2020;10.1111/his.14291.

Sato H, Offin M, Kubota D, Yu HA, 
Wilhelm C, Toyooka S, Somwar R, 
Kris MG, Ladanyi M. Allele-Specific 
Role of ERBB2 in the Oncogenic 
Function of EGFR L861Q in EGFR-
Mutant Lung Cancers [E-pub ahead 
of print, 2020 Oct 7]. J Thorac Oncol. 
2020;S1556-0864(20)30765-6.

Sauter JL, Baine MK, Butnor 
KJ, Buonocore DJ, Chang JC, 
Jungbluth AA, Szabolcs MJ, 
Morjaria S, Mount SL, Rekhtman N, 
Selbs E, Sheng ZM, Xiao Y, Kleiner 
DE, Pittaluga S, Taubenberger JK, 
Rapkiewicz AV, Travis WD. Insights 
into pathogenesis of fatal COVID-19 
pneumonia from histopathology 
with immunohistochemical and 
viral RNA studies.  Histopathology. 
2020;77(6):915-925.

Segura SE, Pedra Nobre S, Hussein 
YR, Abu-Rustum NR, Weigelt 
B, Soslow RA, DeLair DF. DNA 
Mismatch Repair-deficient 
Endometrial Carcinosarcomas 
Portend Distinct Clinical, 
Morphologic, and Molecular 
Features Compared with Traditional 
Carcinosarcomas.  Am J Surg Pathol. 
2020;44(11):1573-1579.

MSK PATHOLOGY 
REVIEW 1st Quarter 2021 32 

    
33 1st Quarter 2021 

MSK PATHOLOGY 
REVIEW 



Selenica P, Alemar B, Matrai C, Talia 
KL, Veras E, Hussein Y, Oliva E, Beets-
Tan RGH, Mikami Y, McCluggage 
WG, Kiyokawa T, Weigelt B, Park 
KJ, Murali R. Massively parallel 
sequencing analysis of 68 gastric-
type cervical adenocarcinomas 
reveals mutations in cell cycle-
related genes and potentially 
targetable mutations [E-pub ahead 
of print, 2020 Dec 14].  Mod Pathol. 
2020;10.1038/s41379-020-00726-1.

Sermer D, Batlevi C, Palomba ML, 
Shah G, Lin RJ, Perales MA, Scordo M, 
Dahi P, Pennisi M, Afuye A, Silverberg 
ML, Ho C, Flynn J, Devlin S, Caron 
P, Hamilton A, Hamlin P, Horwitz S, 
Joffe E, Kumar A, Matasar M, Noy 
A, Owens C, Moskowitz A, Straus D, 
von Keudell G, Rodriguez-Rivera 
I, Falchi L, Zelenetz A, Yahalom J, 
Younes A, Sauter C. Outcomes in 
patients with DLBCL treated with 
commercial CAR T cells compared 
with alternate therapies.  Blood Adv. 
2020;4(19):4669-4678.

Shia J. The diversity of tumours 
with microsatellite instability: 
molecular mechanisms and impact 
upon microsatellite instability 
testing and mismatch repair 
protein immunohistochemistry 
[E-pub ahead of print, 2020 Oct 
3].  Histopathology. 2020;10.1111/
his.14271.

Shirsat H, Zhou F, Chang JC, 
Rekhtman N, Saqi A, Argyropoulos 
K, Azour L, Simms A, Melamed 
J, Hung YP, Roden AC, Mino-
Kenudson M, Moreira AL, Narula N. 
Bronchiolar Adenoma/Pulmonary 
Ciliated Muconodular Papillary 
Tumor [E-pub ahead of print, 
2020 Dec 14].  Am J Clin Pathol. 
2020;aqaa194.

Si W, Zhou B, Xie W, Li H, Li K, Li S, 
Deng W, Shi P, Yuan C, Ke T, Ren X, 
Tu X, Zeng X, Weigelt B, Rubin BP, 
Chen Q, Xu C, Wang QK. Angiogenic 
factor AGGF1 acts as a tumor 
suppressor by modulating p53 post-
transcriptional modifications and 
stability via MDM2.  Cancer Lett. 
2021;497:28-40.

Sihag S, Nobel T, Hsu M, Tan KS, 
Carr R, Janjigian YY, Tang LH, 
Wu AJ, Bott MJ, Isbell JM, Bains 
MS, Jones DR, Molena D. A More 
Extensive Lymphadenectomy 
Enhances Survival Following 
Neoadjuvant Chemoradiotherapy 
in Locally Advanced Esophageal 
Adenocarcinoma [E-pub 
ahead of print, 2020 Nov 
12].  Ann Surg. 2020;10.1097/
SLA.0000000000004479.

Sihag S, Nobel T, Hsu M, Torre S, Tan 
KS, Janjigian YY, Ku GY, Tang LH, 
Wu AJ, Maron SB, Bains MS, Jones 
DR, Molena D. Survival Following 
Trimodality Therapy in Patients With 
Locally Advanced Esophagogastric 
Adenocarcinoma: Does Only a 
Complete Pathologic Response 
Matter? [E-pub ahead of print, 2020 
Nov 17].  Ann Surg. 2020;10.1097/
SLA.0000000000004638.

Somwar R, Hofmann NE, Smith B, 
Odintsov I, Vojnic M, Linkov I, Tam 
A, Khodos I, Mattar MS, de Stanchina 
E, Flynn D, Ladanyi M, Drilon A, 
Shinde U, Davare MA. NTRK kinase 
domain mutations in cancer variably 
impact sensitivity to type I and 
type II inhibitors.  Commun Biol. 
2020;3(1):776. Published 2020 Dec 
16.

Stein EM, DiNardo CD, Fathi AT, 
Mims AS, Pratz KW, Savona MR, 
Stein AS, Stone RM, Winer ES, 
Seet CS, Döhner H, Pollyea DA, 
McCloskey J, Odenike O, Löwenberg 
B, Ossenkoppele GJ, Patel PA, Roshal 
M, Frattini MG, Lersch F, Franovic 
A, Nabhan S, Fan B, Choe S, Wang 
H, Wu B, Hua L, Almon C, Cooper 
M, Kantarjian HM, Tallman MS. 
Ivosidenib or enasidenib combined 
with intensive chemotherapy in 
patients with newly diagnosed 
AML: a phase 1 study [E-pub 
ahead of print, 2020 Oct 5].  Blood. 
2020;blood.2020007233.

Stolnicu S, Boros M, Hoang L, 
Almadani N, de Brot L, Baiocchi G, 
Bonvolim G, Parra-Herran C, Lerias 
S, Felix A, Roma A, Pesci A, Oliva E, 
Park K, Soslow RA, Abu-Rustum 
NR. FIGO 2018 stage IB endocervical 
adenocarcinomas: an international 
study of outcomes informed by 
prognostic biomarkers [E-pub ahead 
of print, 2020 Nov 11]. Int J Gynecol 
Cancer. 2020;ijgc-2020-001893.

Stolnicu S, Boros M, Segura S, 
Horn LC, Parra-Herran C, Oliva E, 
Abu-Rustum N, Soslow RA, Park 
KJ. Invasive Stratified Mucinous 
Carcinoma (iSMC) of the Cervix 
Often Presents With High-risk 
Features That Are Determinants 
of Poor Outcome: An International 
Multicenter Study. Am J Surg Pathol. 
2020;44(10):1374-1380.

Sunshine JC, Kim D, Zhang B, 
Compres EV, Khan AU, Busam KJ, 
Gerami P. Melanocytic Neoplasms 
With MAP2K1 in Frame Deletions 
and Spitz Morphology.  Am J 
Dermatopathol. 2020;42(12):923-
931.

Tanaka A, Wang JY, Shia J,  Zhou 
Y, Ogawa M, Hendrickson RC, 
Klimstra DS, Roehrl MH. DEAD-
box RNA helicase protein DDX21 as 
a prognosis marker for early stage 
colorectal cancer with microsatellite 
instability. Sci Rep. 2020;10(1):22085. 
Published 2020 Dec 16.

Tessier-Cloutier B, Coatham M, 
Carey M, Nelson GS, Hamilton 
S, Lum A, Soslow RA, Stewart 
CJ, Postovit LM, Köbel M, Lee 
CH. SWI/SNF-deficiency defines 
highly aggressive undifferentiated 
endometrial carcinoma [E-pub 
ahead of print, 2020 Oct 30]. J Pathol 
Clin Res. 2020;10.1002/cjp2.188.

Topka S, Steinsnyder Z, 
Ravichandran V, Tkachuk K, 
Kemel Y, Bandlamudi C, Winkel 
Madsen M, Furberg H, Ouerfelli 
O, Rudin CM, Iyer G, Lipkin SM, 
Mukherjee S, Solit DB, Berger MF, 
Bajorin DF, Rosenberg JE, Taylor 
BS, de Stanchina E, Vijai J, Offit K.   
Targeting Germline- and Tumor-
Associated Nucleotide Excision 
Repair Defects in Cancer [E-pub 
ahead of print, 2020 Nov 16].  Clin 
Cancer Res. 2020;10.1158/1078-
0432.CCR-20-3322.

Torous VF, Allan RW, Balani J, 
Baskovich B, Birdsong GG, Dellers E, 
Dryden M, Edgerton ME, Giannico 
GA, Heayn M, Jackson CR, Klepeis 
VE, Olson JE, Pettus JR, Simpson 
RW, Sirintrapun SJ, Smith DL, 
Srigley JR, Berman MA. Exploring 
the College of American Pathologists 
Electronic Cancer Checklists [E-pub 
ahead of print, 2020 Nov 25].  Arch 
Pathol Lab Med. 2020;10.5858/
arpa.2020-0239-ED.

Tsuda Y, Suurmeijer AJH, Sung YS, 
Zhang L, Healey JH, Antonescu 
CR. Epithelioid hemangioma of 
bone harboring FOS and FOSB gene 
rearrangements: A clinicopathologic 
and molecular study.  Genes 
Chromosomes Cancer. 2021;60(1):17-
25.

van Beek EJAH, Hernandez JM, 
Goldman DA, van Beek EJAH, 
Hernandez JM, Goldman DA, 
Davis JL, McLoughlin KC, Ripley 
RT, Kim TS, Tang LH, Hechtman 
JF, Zheng J, Capanu M, Schultz N, 
Hyman DM, Ladanyi M, Berger 
MF, Solit DB, Janjigian YY, Strong 
VE. Correction to: Rates of TP53 
Mutation are Significantly Elevated 
in African American Patients with 
Gastric Cancer.  Ann Surg Oncol. 
2020;27(Suppl 3):963.

Veeraraghavan H, Friedman CF, 
DeLair DF, Ninčević J, Himoto Y, 
Bruni SG, Cappello G, Petkovska 
I, Nougaret S, Nikolovski I, Zehir 
A, Abu-Rustum NR, Aghajanian C, 
Zamarin D, Cadoo KA, Diaz LA Jr, 
Leitao MM Jr, Makker V, Soslow RA, 
Mueller JJ, Weigelt B, Lakhman Y. 
Machine learning-based prediction 
of microsatellite instability and 
high tumor mutation burden from 
contrast-enhanced computed 
tomography in endometrial 
cancers.  Sci Rep. 2020;10(1):17769. 
Published 2020 Oct 20.

Vyas M, Firat C, Hechtman JF, 
Weiser MR, Yaeger R, Vanderbilt 
C, Benhamida JK, Keshinro A, 
Zhang L, Ntiamoah P, Gonzalez M, 
Andrade R, El Dika I, Markowitz AJ, 
Smith JJ, Garcia-Aguilar J, Vakiani 
E, Klimstra DS, Stadler ZK, Shia 
J. Discordant DNA mismatch repair 
protein status between synchronous 
or metachronous gastrointestinal 
carcinomas: frequency, patterns, and 
molecular etiologies [E-pub ahead 
of print, 2020 Oct 9].  Fam Cancer. 
2020;10.1007/s10689-020-00210-4.

Weissman R, Diamond EL, Haroche 
J, Pillar N, Shapira G, Durham BH, 
Buthorn J, Cohen F, Ki M, Stemer 
G, Ulaner GA, Amoura Z, Emile JF, 
Mazor RD, Shomron N, Abdel-Wahab 
OI, Shpilberg O, Hershkovitz-Rokah 
O. The Contribution of MicroRNAs 
to the Inflammatory and Neoplastic 
Characteristics of Erdheim-
Chester Disease.  Cancers (Basel). 
2020;12(11):3240. Published 2020 
Nov 3.

Weng S, DiNatale RG, Silagy A, 
Mano R, Attalla K, Kashani M, 
Weiss K, Benfante NE, Winer AG, 
Coleman JA, Reuter VE, Russo 
P, Reznik E, Tickoo SK, Hakimi 
AA. The Clinicopathologic and 
Molecular Landscape of Clear Cell 
Papillary Renal Cell Carcinoma: 
Implications in Diagnosis and 
Management [E-pub ahead of print, 
2020 Oct 9].  Eur Urol. 2020;S0302-
2838(20)30719-3.

Wibmer AG, Chaim J, Lakhman Y, 
Lefkowitz R, Nincevic J, Nikolovski 
I, Sala E, Gonen M, Carlsson SV, Fine 
SW, Zelefsky M, Scardino P, Hricak 
H, Vargas HA. Oncologic Outcomes 
after Localized Prostate Cancer 
Treatment: Associations with Pre-
treatment Prostate MRI Findings 
[E-pub ahead of print, 2020 Nov 
18].  J Urol.  2020;101097JU0000-
000000001474.

Wohlhieter CA, Richards AL, Uddin 
F, Hulton CH, Quintanal-Villalonga 
À, Martin A, de Stanchina E, Bhanot 
U, Asher M, Shah NS, Hayatt O, 
Buonocore DJ, Rekhtman N, Shen 
R, Arbour KC, Donoghue M, Poirier 
JT, Sen T, Rudin CM. Concurrent 
Mutations in STK11 and KEAP1 
Promote Ferroptosis Protection 
and SCD1 Dependence in Lung 
Cancer. Cell Rep. 2020;33(9):108444.

Xiao W, Miles LA, Bowman RL, 
Durani V, Tian HS, DelGaudio NL, 
Mishra T, Zhu M, Zhang Y, Stump 
SE, Tallman MS, Levine RL, Cai 
SF. A JAK2/IDH1-mutant MPN 
clone unmasked by ivosidenib in an 
AML patient without antecedent 
MPN.  Blood Adv. 2020;4(23):6034-
6038.

Yao J, Arcila ME, Ladanyi M, 
Hechtman JF. Pan-Cancer 
Biomarkers: Changing the Landscape 
of Molecular Testing [E-pub ahead of 
print, 2020 Dec 29]. Arch Pathol Lab 
Med. 2020;10.5858/arpa.2020-0513-
RA.

Yang SR, Aypar U, Rosen EY, 
Mata DA, Benayed R, Mullaney K, 
Jayakumaran G, Zhang Y, Frosina 
D, Drilon A, Ladanyi M, Jungbluth 
AA, Rekhtman N, Hechtman 
JF. A Performance Comparison of 
Commonly Used Assays to Detect 
RET Fusions [E-pub ahead of 
print, 2020 Dec 3].  Clin Cancer Res. 
2020;clincanres.3208.2020.

Zeng J, Edelweiss M, Ross DS, Xu 
B, Moo TA, Brogi E, D’Alfonso TM. 
Triple-Positive Breast Carcinoma: 
Histopathologic Features and 
Response to Neoadjuvant 
Chemotherapy [E-pub ahead of 
print, 2020 Oct 28].  Arch Pathol 
Lab Med. 2020;10.5858/arpa.2020-
0293-OA.

Zhang JQ, Bosbach B, Loo JK, 
Vitiello GA, Zeng S, Seifert AM, 
Medina BD, Param NJ, Maltbaek JH, 
Rossi F, Antonescu CR, Besmer P, 
DeMatteo RP. The V654A second-
site KIT mutation increases tumor 
oncogenesis and STAT activation in 
a mouse model of gastrointestinal 
stromal tumor.  Oncogene. 
2020;39(49):7153-7165.

Zhang Y, Park JY, Zhang F, Olson 
SH, Orlow I, Li Y, Kurtz RC, Ladanyi 
M, Chen J, Toland AE, Zhang L, 
Andreassen PR.   The p.Ser64Leu 
and p.Pro104Leu missense 
variants of PALB2 identified in 
familial pancreatic cancer patients 
compromise the DNA damage 
response [E-pub ahead of print, 2020 
Nov 10].  Hum Mutat. 2020;10.1002/
humu.24133.

MSK PATHOLOGY 
REVIEW 1st Quarter 2021 34 

    
35 1st Quarter 2021 

MSK PATHOLOGY 
REVIEW 



MSK PATHOLOGY 
REVIEW 1st Quarter 2021 36 

    
37 1st Quarter 2021 

MSK PATHOLOGY 
REVIEW 

Q&A

Q How did you come to 
Memorial Sloan Kettering 

(MSK) Cancer Center?

AMy adventure with MSK started 
in 2010 when I was still a student 

at Hunter College, studying laboratory 
sciences. I did my professional practice 
here and thought it would be so nice to 
come back as an employee someday. When 
I started job hunting after graduation, I 
asked the manager I had worked with at MSK 
for a recommendation letter. She told me 
that they were looking for someone to be a 
technologist in the Microbiology Laboratory 
in the Department of Laboratory Medicine. 
She thought I’d be perfect for the job. It was 
serendipity!

Q   What does the role of 
Quality Assurance Manager 

entail?

ASimply put,  we support quality efforts 
in the service, but what we do changes 

and morphs depending on what is happening 
in the department at a given time. To do the 
job, you have to find a way to mold yourself to 
meet whatever the need 

may be. You 
need a wide 

array of 
s k i l l s , 

f r o m 

problem solving to documentation to even 
basic programming. In the Molecular 
Service, we have a large volume of 
operations. I make sure that we have all 
our i’s dotted and t’s crossed so we can 
meet quality regulations and manage any 
inspections. But my day-to-day role is to 
troubleshoot any potential quality issues, 
and to help come up with technology 
solutions to assist the department with 
their needs. You have to constantly learn 
new things, especially as  molecular service 
is always changing. There are always new 
assays and innovations to consider. With 
that kind of growth and evolution, we work 
hard to ensure we have the infrastructure 
and systems communications to support it—
and still provide the highest quality testing 
for our patients.

Q   What’s your favorite part of 
your job?

AI like the problem-solving aspect of 
it. Having to think on my feet excites 

me. When I’m called in to help figure out an 
issue, I have the opportunity to open up and 
examine the workflow. I get to ask questions, 
like a detective. Why do we do this particular 
step in the workflow? Does it add any benefit 
or is it causing a problem? How can we do 
things better? I enjoy being able to help 
streamline our processes to make sure that 
our testing is the best it can be.

Q  How did the COVID-19 
pandemic change the way 

you work?

ALabs are a very physical environment. 
One of the biggest challenges was 

introducing social distancing. It was 
difficult in particular because a big part of 
overseeing quality is relationships. When 
you have something that changes the entire 
environment like COVID and you have to 
shift the way people normally work, it’s 
important to find ways to keep building and 
maintaining those relationships. I’m grateful 
that we had online tools like Microsoft 
Teams and other applications that allowed 
us to communicate with the lab and make it 
easier to visualize the changes to workflows, 
educate our staff about new tools, and 
communicate about staffing changes.

Q   What is the most surprising 
aspect of your job?

AWhen I talk to others about quality 
assurance outside of MSK, especially 

other laboratory professionals, they think 
it’s mostly about regulations. But MSK goes 
the extra mile when it comes to quality; our 
quality teams are much more involved in 
the day-to-day processes. We aren’t there 
just when there is a problem. We work very 
proactively, beyond just regulatory concerns, 
to promote safety, communication and the 
highest quality testing. 

MONIKA KAMALSKA-CYGANIK
Quality Assurance Manager for the Molecular Diagnostics Service
By Kayt Sukel

Additional Opportunities

October 15 & 16, 2021 

Thoracic
Pathology
NYC2021
Live Virtual Course

Register at: www.mskcc.org/thoracicpathology2021

Course Description 
This two day live virtual course 
conducted via Zoom is designed to give 
a current review of thoracic pathology 
with clinical and radiologic correlations. 
The course will run for two days and 
will consist of a series of presentations 
with a multidisciplinary session 
regarding interstitial lung disease. 
The new 2021 WHO Classification of 
Lung Tumors and Guidelines for the 
Diagnosis of Interstitial Lung Diseases 
will be presented. Most of the speakers 
will be expert lung pathologists, but 
there will also be clinical and radiologic 
presentations by well-known thoracic 
clinicians and radiologists for the 
interstitial lung disease topic.  The 
presentations will illustrate the 
importance of a multidisciplinary 
approach to solving difficult problems in 
thoracic disease.  

This is a live virtual course 
conducted from New York 
City with no in-person 
events.

Course Objectives 
By the course's end, participants should:

• Have a grasp of current concepts in lung, 
pleural and mediastinal pathology .

• Understand the importance of 
correlation between clinical, radiologic 
and pathologic data in diagnosis and 
management of interstitial lung disease.

• Know the significance of lung biopsy 
and multidisciplinary correlation for 
the diagnosis of non-neoplastic lung 
disease with a focus on interstitial 
pneumonias. 

• Comprehend the most recent 
histologic concepts in lung cancer 
diagnosis and classification.

• Realize the important issues in 
molecular targeted therapy for lung 
adenocarcinoma.

• Have a practical understanding of 
differential diagnosis for mediastinal 
and pleural lesions.

• Understand the usefulness of cytology 
in pulmonary, pleural and mediastinal 
diagnoses.

Course Contact Sarah B. Virgo
 Manager, Pathology Communications Department of Pathology 
 Memorial Sloan Kettering Cancer Center
 1275 York Avenue, H-504, New York, New York 10065
 T 212.639.5696   F 212.772.8521   P 631.664.7632 | cooks@mskcc.org

Target Audience
This course will be invaluable for 
pathologists, pulmonologists, thoracic 
surgeons, and radiologists, including 
physicians in training.

Course Design
The course will run for two days and will 
consist of a series of presentations with 
a multidisciplinary session regarding 
interstitial lung disease.

Evaluation
A course evaluation survey sent out 
electronically will provide attendees with 
the opportunity to review the sessions 
and the speakers and to identify future 
educational needs.

Accreditation Statement
This activity has been planned and 
implemented in accordance with 
the accreditation requirements and 
policies of the Accreditation Council 
for Continuing Medical Education 
(ACCME) through the joint providership 
of Memorial Sloan Kettering Cancer 
Center and Massachusetts General 
Hospital. Memorial Sloan Kettering 
Cancer Center is accredited by the 
Accreditation Council for Continuing 
Medical Education to provide continuing 
medical education for physicians.

AMA Credit Designation Statement
Memorial Sloan Kettering Cancer 
Center designates this live activity for a 
maximum of 13.75 AMA PRA Category 

1 Credits™. Physicians should claim only 
the credit commensurate with the extent 
of their participation in the activity.

Faculty Disclosure 
It is the policy of MSK to make every 
effort to insure balance, independence, 
objectivity, and scientific rigor in all 
continuing medical education activities 
which it sponsors as an ACCME 
accredited provider. In accordance 
with ACCME guidelines and standards, 
all faculty participating in an activity 
co-hosted by MSK are expected to 
disclose any significant financial 
interest or other relationship with the 
manufacturer(s) of any commercial 
product(s) and/or provider(s) of 
commercial services which are 
discussed by the faculty members in an 
educational presentation. As required 
by the ACCME, when an unlabeled 
use of a commercial product or an 
investigational use not yet approved 
for any purpose is discussed during an 
educational activity, MSK requires the 
speaker to disclose that the product 
is not labeled for the use under 
discussion or that the product is still 
investigational.

Outcomes Measurement Survey
Six months after the end of the course 
an Outcomes Measurement Survey will 
be sent to all participants to help us 
determine what positive impacts have 
been made on participant practice as a 
result of the course.

Morning

7:45-8:00 am Welcome and  
 Announcements 
 William D. Travis, M.D.

8:00-8:30 am   Introduction to the 2021  
 WHO Classification of  
 Lung Cancer  
 William D. Travis, M.D.  

8:30-9:00 am  Therapeutically Relevant  
 Molecular Subsets of  
 Lung Cancer, 2021 
 Jason C. Chang, M.D.

9:00-9:30 am  Immunohistochemistry  
 for Lung Cancer Diagnosis 
 Natasha Rekhtman, M.D., Ph.D. 

9:30-9:45 am  Faculty Discussion

9:45-10:00 am  Break 

10:00-10:30 am  Immunohistochemistry  
 for Predictive Biomarkers  
 in Lung Cancer  
 Mari Mino-Kenudson, M.D.

10:30-11:00 am  Diagnosis of Lung Cancer  
 in Small Biopsies and  
 Cytology  
 Darren J. Buonocore, M.D.

11:00-11:30 am Staging of Lung Cancer 
 Natasha Rekhtman, M.D., Ph.D. 

11:30-12:00 pm Pitfalls in Thoracic  
 Frozen Section Diagnosis 
 Darren J. Buonocore, M.D. 

12:00-12:15 pm Faculty Discussion

12:15-1:15 pm Break

Afternoon

1:15-1:45 pm Neuroendocrine Tumors  
 of the Lung 
 Marina K Baine, M.D., Ph.D.

1:45-2:15 pm Variants of Lung Adeno- 
 carcinoma and Squamous  
 Cell Carcinoma  
 Mari Mino-Kenudson, M.D.

2:15-2:45 pm Sarcomatoid Carcinomas  
 of the Lung 
 Jennifer L. Sauter, M.D.

2:45-3:00 pm Faculty Discussion

3:00-3:15 pm Break

3:15-3:45 pm Unusual Tumors of the Lung  
 Alain C. Borczuk, M.D.

3:45-4:15 pm Pleural Tumors 
 Jennifer L. Sauter, M.D

4:15-4:45 pm Mediastinal Tumors 
 Jason C. Chang, M.D.

4:45-5:00 pm Faculty Discussion

5:00 pm Adjourn for the Day

Thoracic Pathology NYC2021
COURSE SCHEDULE Friday October 15

All times listed are U.S. Standard Time

THORACIC TUMORS
Morning
Idiopathic Interstitial Pneumonias

8:00-8:30 am  Pathology  
 William D. Travis, M.D. 

8:30-9:00 am  Radiology 
 James F. Gruden, M.D.. 

9:00-9:30 am  Clinical 
 Robert J. Kaner, M.D. 

9:30-9:45 am Faculty Discussion

9:45-10:00 am  Break

10:00-10:30 am  The Pathologist’s Role  
 in Multidisciplinary  
 Discussion for ILD  
 Lida Hariri, M.D., Ph.D.

10:30-11:00 am  Guidelines for Diagnosis  
 of Hypersensitivity  
 Pneumonitis 
 Soo Ryum Yang, M.D.

11:00-11:30 am  Problem Cases in Diagnosis  
 of Interstitial Lung Disease 
 Lida Hariri, M.D., Ph.D.

11:30-12:00 pm Acute Lung Injury with  
 Emphasis on COVID-19  
 and Vaping 
 Mary Beth Beasley, M.D. 

12:00-12:15 pm Faculty Discussion 

12:15-1:15 pm Break

Afternoon
1:15-1:45 pm Pathology of Lung  
 Transplantation 
 Charles C. Marboe, M.D. 

1:45-2:15 pm Pathology of Pulmonary  
 Hypertension 
 Navneet Narula, M.D.

2:15-2:45 pm Pulmonary Infections 
 Andre Moreira, M.D.

2:45-3:15 pm Mystery Cases 
 Anjali Saqi, M.D.

3:00-3:15 pm Faculty Discussion

3:15-3:20 pm Concluding Remarks 
 William. D. Travis, M.D.

Thoracic Pathology NYC2021
COURSE SCHEDULE Saturday October 16

All times listed are U.S. Standard Time

NONEOPLASTIC LUNG DISEASE

Course Directors

William D.  
Travis, M.D. 
Memorial Sloan Kettering 
Cancer Center

Mari  
Mino-Kenudson, 
M.D.Massachusetts 
General Hospital

Co-hosting Department:  
Department of Pathology  
Memorial Sloan Kettering  
Cancer Center

This course will be sponsored by:
Department of Pathology, Massachusetts 
General Hospital, Boston Pulmonary 
Pathology Society

Weill Cornell Medical 
College Faculty 
James F. Gruden, M.D. 
Robert J. Kaner, M.D. 
Alain C. Borczuk, M.D.

Guest Faculty 
Mary Beth Beasley, M.D. 
Mt Sinai School of Medicine 

Navneet Narula, M.D. 
Andre Moreira, M.D. 
New York University School of Medicine

Charles C. Marboe, M.D. 
Anjali Saqi, M.D. 
Columbia University IrvingMedical Center NY, NY

Early* General
$295 $395 MDs, PhDs and DOs 
$145 $245 Fellows, Residents, and RNs 
Includes course attendance and access to the electronic syllabus.  
*Deadline is September 15, 2021

Cancellation: notice of cancellation must be emailed at least seven (7) days prior to the 
start of the course. Refund will be subject to a $25 administrative fee.

For additional information, contact the CME office at 646-227-2025, Fax: 212-557-0773, 
write to 633 Third Avenue, 12th FL, New York, NY 10017 or e-mail at cme@mskcc.org.

REGISTRATION

Course Co-Directors 
Natasha Rekhtman, M.D., Ph.D.
Memorial Sloan Kettering Cancer Center

Lida Hariri, M.D., Ph.D.
Massachusetts General Hospital

MSK Faculty 
Marina K Baine, M.D., Ph.D.s
Darren J. Buonocore, M.D.
Jason C. Chang, M.D.
Jennifer L. Sauter, M.D.
Soo Ryum Yang, M.D.



 
Pathology@MSKCC 
@MSKPathology                                                                                

Register NOW: "A Multidisciplinary Approach to 
Thoracic Pathology with Clinical, Molecular and 
Radiologic Correlations" takes place October 15 & 
16 ONLINE led by Drs. William Travis,  
Mari Mino-Kenudson, Lida Hariri &  
@natasharekhtman

http://mskcc.org/thoracicpathology2021 
#MSKCME

 
Pathology@MSKCC 
@MSKPathology                                                                                

#LabWeek2021 #LabWeekatMSK

Happy #LaboratoryProfessionalsWeek to our 
dedicated MSK laboratory staff. Please join us 
in recognizing and thanking these often unsung 
#MSKHealthcareHeroes for the vital work and 
dedication to our patients. #LabWeek2021

 
Pathology@MSKCC 
@MSKPathology                                                                                

@MSKpathology Happy Histotechnology 
Professionals Day! "Every March 10th, we honor the 
unsung heroes, saving lives, one slide at a time."

@ns4histotech #histotechnology #histotech 
#histology #mskpathology

 
Pathology@MSKCC 
@MSKPathology                                                                                

@MSKPathology stands firmly with our Asian 
colleagues and patients and together with  
@sloan_kettering in continuing to foster an 
environment where everyone feels respected and 
one that is committed to equality, diversity and 
inclusion.
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INQUIRIES about the 
MSK PATHOLOGY REVIEW 
should be addressed to

Memorial Sloan Kettering 
Cancer Center Attn: Sarah Virgo 
1275 York Avenue 
Department of Pathology, 
H-504 
New York, NY 10065 

212-639-5696
cooks@mskcc.org
www.mskcc.org/departments/pathology

Twitter & Instagram: 
@MSKPathology
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