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Opening Remarks 
Anthony M. Magliocco, MD 
The esoteric and molecular laboratories in the De-
partment of Pathology have implemented many new 
equipment platforms and assays to support the per-
sonalized medicine programs at Moffitt Cancer Center. 
These include the introduction of new next-generation 
sequencing assays for solid tumors and hematologi-
cal malignancies, the arrival of the NanoString plat-
form (NanoString Technologies, Seattle, Washington) 
to enable multiplex gene-expression profiling, and the 
performance of the Prosigna assay (NanoString Tech-
nologies) for the analysis of early breast cancer on site. 
Molecular experts continue to closely work with the 
personalized medicine services at Moffitt Cancer Center; 
a training fellowship program is also offered in mo-

lecular pathology. Future directions will focus on the 
development of new, broader panels and technologies 
to monitor circulating tumor cells and free nucleic acid 
in patients with cancer (liquid biopsy). The laboratory 
also acknowledges the support from the Moffitt Foun-
dation and the Morsani Family. 

Summaries of Select Platform Presentations
Progression of Neoplasia in Barrett Esophagus 
Robert D. Odze, MD

Barrett esophagus is a result of columnar meta-
plasia of the esophagus induced by gastroesophageal 
reflux disease that, through a progressive sequence of 
molecular changes, renders the mucosa at increased 
risk for cancer via a metaplasia–dysplasia–carcinoma 
sequence. The lecture focused on the diagnostic crite-

Symposium Report

Second Annual Moffitt Anatomic Pathology Symposium  

Dr Magliocco, chair of the Department of Anatomic Pathology, welcomed a near-capacity audience 
made up of pathologists, histotechnologists, researchers, and pathology residents and medical students 
at the 2nd Annual Moffitt Anatomic Pathology Symposium: Practicing Pathology in a Changing World 
that took place in Clearwater Beach, Florida, on September 26, 2015. Th focus of the symposium was on 
the updates of contemporary and emerging information and technology that impact practicing patholo-
gists in an ever-changing world.

Invited speakers included Drs Odze and Schnitt, both from Harvard Medical School in Boston, who 
shared their expert knowledge in gastrointestinal (GI) and breast pathology, as well as Theresa B. Burchette, 
Lawrence Patton Jr, John J. Shelley, and Steven Westra. Experts from the H. Lee Moffitt Cancer Center & 
Research Institute included Drs Magliocco, Bui, Centeno, Coppola, Hussaini, Khalil, Khazia, and Rosa, 
as well as Mr Hicks and Ms Balasi, Molina, and Snyder. Drs Minton and Malafa also presented topics in 
molecular pathology, digital pathology, and GI and breast cancers. The Ask the Expert Digital Pathology 
session was an interactive discussion of real breast and GI pathology cases among the experts and the 
audience. 

A total of 22 scientific abstracts were proffered by students, residents, fellows, and staff. Dr Altiok, 
chair of the research section of the Department of Anatomic Pathology, presented awards to the 3 best 
submissions.

Dr Ryzhova and colleagues earned the Best Poster award for their work titled “Mutation Profiling of 
High-Grade Serous Ovarian Adenocarcinomas Suggests STK11 and NOTCH1 as Candidate Biomark-
ers.” This paper reported identification of STK11 mutations as possible biomarkers for platinum-therapy 
response and detailed actionable mutations in several patients with ovarian cancer.

The Best Research Project prize was awarded to Dr Dettloff and colleagues for their work “Utility of 
a microRNA-Based Assay for Diagnosing Tumor Origin in Soft Tissue Sarcomas.” The investigators 
examined the recent experience at Moffitt Cancer Center with noncoding microRNA tumor profiling of 
tumors of uncertain origin. They listed several situations in which the technique can be particularly use-
ful, such as the identification of germ-cell tumors. They also recognized pitfalls of the technique, such as a 
bias toward sarcoma, possibly representing a biological shift in recurrent or previously treated tumors. 
The Best Clinicopathologic Correlation award was won by Dr Liu and colleagues for their poster titled 
“Spindle Cell/Sclerosing Rhabdomyosarcoma Is a New and Underdiagnosed Entity: A Clinical and Tissue 
Microarray Immunohistochemical Study With Literature Review.” This work emphasized the utility 
of using tissue microarray to screen previously encountered cases with antibodies directed against 
emerging biomarkers. 
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ria, controversies, and difficulties with regard to diag-
nosing and treating dysplasia in patients with Barrett 
esophagus. The lecture highlighted areas of new de-
velopments and future trends. The risk of malignancy 
and the treatment of patients with different types and 
grades of dysplasia were discussed along with new 
methods of endoscopic therapy and ablation. The roles 
of pathologists in evaluating biopsies and endoscopic 
mucosal resection specimens were also addressed. 

Progression of Neoplasia in Irritable Bowel Disease 
Robert D. Odze, MD

Similar to Barrett esophagus, cancer in patients 
with irritable bowel disease (IBD) develops via an in-
flammation–dysplasia–carcinoma sequence. New 
developments have been made in regard to the gross 
(endoscopic) and microscopic classification of neopla-
sia in IBD. These new developments were discussed 
at length as well as various areas of controversy with 
regard to the diagnosis and management of dyspla-
sia in patients with IBD. The criteria and limitations 
of dysplasia grading were discussed in detail, as were 
areas in need of future research and newly developed 
technologies for the treatment of patients with IBD and 
dysplastic lesions. 

The Continuing Dilemma of Ductal Carcinoma  
in Situ 
Stuart J. Schnitt, MD

The term ductal carcinoma in situ (DCIS) encom-
passes a heterogeneous group of lesions that vary in 
their clinical presentation, distribution in the breast, 
pathological features, genetic and molecular altera-
tions, and their potential to progress to invasive breast 
cancer. During the past 30 years, widespread use of 
screening mammography has resulted in a 9-fold in-
crease in the incidence of DCIS. As a result, approxi-
mately 50,000 new cases of DCIS are diagnosed each 
year in the United States, and this lesion accounts for 
nearly 20% of breast “cancers” detected by mammog-
raphy. Treatment of patients with DCIS is aimed at pre-
venting the development of invasive breast cancer, and 
this is best thought of as prophylactic management. 
Current treatment options include mastectomy, exci-
sion, radiotherapy, and excision, any of which may be 
accompanied by endocrine therapy. Clinical follow-up 
studies have demonstrated that not all patients with 
DCIS will progress to invasive breast cancer. However, 
after decades of research, it is still not possible based 
on clinical and pathological features alone to reliably 
identify which patients with DCIS are likely to prog-
ress to invasive breast cancer and require aggressive 
treatment and, conversely, which patients are unlikely 
to progress and whose cancer may be adequately man-
aged by excision alone or perhaps even no treatment 
beyond diagnostic biopsy. Although a variety of bio-

markers, as well as a newer molecular assay, is avail-
able to help stratify risk among patients with DCIS, 
the clinical value of biomarkers remains to be deter-
mined. Newer treatment strategies are assessing the 
role of neoadjuvant endocrine therapy and trastuzum-
ab for estrogen receptor–positive and ERBB2 (former-
lly HER2 or HER2/neu)–positive DCIS, respectively. 
In addition, clinical trials evaluating the role of “active 
surveillance” in patients with low-risk DCIS are under-
way. Furthermore, results from studies of the tumor 
microenvironment are providing new insights into the 
factors related to the progression of DCIS to invasive 
breast cancer. A better understanding of the molecu-
lar alterations associated with the progression of DCIS 
to invasive breast cancer may lead to new methods to 
distinguish those patients with DCIS likely to recur or 
progress from those who are not and to the identifica-
tion of new targets for treatment and prevention.

Clinical Decision-Making Based on Molecular  
Pathology 
Susan Minton, MD

Genomic testing is now available and used in both 
the early- and late-stage settings of breast cancer to 
aid in the discussion of therapeutic options for select 
patients. With the development and approval of sev-
eral targeted therapies for the treatment of metastatic 
breast cancer, the need is increasing to expand genom-
ic testing to determine the most optimal therapy for pa-
tients. The availability of next-generation sequencing 
provides more data for the physician to utilize when 
making new treatment decisions. Several factors, such 
as the particular line of therapy, patient comorbidities, 
and previous biological behavior of the cancer, can 
help differentiate which test may be more beneficial 
in a particular circumstance. Prognostic genomic tests 
can enhance treatment decisions for early stage breast 
cancer. Several are now available in the early treatment 
setting and provide information about possible early 
and late risk of recurrence. Some of the advantages and 
limitations of the most commonly used tests were re-
viewed through case discussions. 

Evaluation of Postchemotherapy Breast Specimens 
Marilin Rosa, MD

Neoadjuvant chemotherapy has become an es-
tablished treatment modality for locally advanced and 
large breast carcinomas. In addition, its use provides 
an opportunity to evaluate patient response to che-
motherapeutic drugs as well as to potentially change 
a patient’s treatment course if satisfactory results are 
not being achieved. The pathological evaluation of 
postchemotherapy breast specimens is challenging 
and requires careful correlation with previous biopsy 
results, radiographic imaging (especially pre- and post-
treatment tumor sizes), and clinical information. Path-



Cancer Control  177April 2016, Vol. 23, No. 2

ological complete response (pCR) is strongly associ-
ated with long-term outcome (disease-free and overall 
survival rates); therefore, histological evaluation is the 
gold standard for the evaluation of tumor response to 
therapy. The definition of pCR in the setting of breast 
carcinoma varies among institutions, but it is generally 
considered as the absence of residual invasive carci-
noma within the breast and the lymph nodes. When 
examining a postchemotherapy specimen, the residual 
tumor, fibrotic tumor bed, or both should be grossly 
identified and mapped in its larger dimensions. The 
residual tumor should be generously sampled because 
estimations of residual tumor size and cellularity are 
necessary. To determine the rate of pCR is necessary in 
order to identify chemotherapy changes in the fibrotic 
tumor bed, at the site of biopsy, or both. Histological 
chemotherapy changes include hyalinized vascular 
stroma, stromal fibrosis, edema and elastosis, presence 
of macrophages, inflammation, and hemosiderin pig-
mentation, among others. In the absence of these, ad-
ditional sampling is required and correlation with clini-
cal and radiological findings is necessary. 

Multidisciplinary Gastrointestinal Case Presentation 
Kevin Neill, MD, et al

We presented the case of a 33-year-old woman 
with a locally advanced, solid pseudopapillary neo-
plasm (SPN) of the pancreas that later metastasized 
to the liver. The presentation had a multidisciplinary 
format. Dr Neill began with a brief summary of the 
patient’s complete clinical course and the histopathol-
ogy of solid pseudopapillary neoplasms. Dr Khazanchi 
presented a video on the endoscopic ultrasonographi-
cal imaging characteristics of solid pseudopapillary 
neoplasms. Dr Coppola then presented a comprehen-
sive review of the current scientific literature on the 
pathology, molecular alterations, miRNA, and gene 
expression profiles of solid pseudopapillary neo-
plasms. Dr Malafa presented an overview on pancre-
aticoduodenectomy procedures, surgical management 
of solid pseudopapillary neoplasms, and expected sur-
gical outcomes in relation to the patient case featured 
in this presentation. Dr Kis closed with a summary of 
the chosen interventional radiology treatment course, 
which included multiple chemoembolization proce-
dures, chemoradiotherapy, and microwave ablation 
surgery. 

Incorporating Digital Pathology Into Pathology 
Practice 
Marilyn M. Bui, MD, PhD

Digital pathology, including telepathology, 
whole-slide imaging, and image analysis is gaining 
more adoption in pathology practice. This talk dis-
cussed the current state of using digital pathology in 
surgical pathology practice in the United States based 

on a literature review, communication with early 
adopters, and institutional and personal perspectives. 
Helpful resources, updates in technology, best-practice 
examples, practical issues using whole-slide imaging, 
such as validation, and the guidelines of telepathology 
were discussed. This talk also shed light on the bright 
future of digital pathology in surgical pathology and its 
opportunities in education and research. 

Leadership Challenges in Histology 
Malissa Snyder

Histotechnologists in leadership roles face many 
challenges on a continual basis, and yet they must main-
tain a strong emphasis on patient care. The histology 
laboratory produces high volumes of work and must 
also keep quality control while maintaining appropri-
ate turnaround times, which can be achieved by work-
load measurements and maintaining adequate staffing 
levels. This workshop discussed strategies for prioritiz-
ing workflow and managing fast turnaround times in 
a high-pressure environment. Tips for troubleshooting 
common problems, tools for effective communication 
between all team members in the laboratory, and tips 
for managing difficult personalities were discussed.

Challenges in Immunohistochemistry 
Jodi Balasi

With new antibodies emerging and the demand 
for these antibodies to be integrated into the patholo-
gist’s diagnosis, histologists are challenged to test and 
validate new antibodies into their current immunohis-
tochemistry menu. Whether a histotechnologist is new 
to the process or is a seasoned professional, the pro-
cess always starts with the optimization and validation 
of the antibody. This workshop highlighted the immu-
nohistochemistry protocol set up, testing, documenta-
tion, and validation of in vitro diagnostic, analyte spe-
cific reagent, and research-use only antibodies. 

Selected Abstracts Accepted for Poster 
Presentations
1. Further Characterization of Circulating Tumor 
Cells With User-Defined Antibodies 
John Puskas, Gisela Cáceres, Carolyn Loret de Mola, 
Mike Gruidl, and Anthony Magliocco

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida 

Evaluation of circulating tumor cells (CTCs) is 
emerging as an important component of the liquid bi-
opsy and provides important information for oncolo-
gists about their patients. CTCs provide a real time 
evaluation of current disease state in patients and 
provide information of tumor evolution in metastatic 
sites that cannot be biopsied. Also, monitoring CTCs 
may provide pharmacodynamic information regard-
ing the effect of treatment to cause cell cycle arrest or 
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dampen signaling pathways. This could be used to 
more quickly discontinue futile treatments, enabling a 
switch to alternate options or maintain treatments that 
appear effective. The most recognizable CTC pheno-
type is EpCAM+, cytokeratin 8, 18 or 19+, DAPI+, and 
CD45- cells and CTCs are measured in the peripheral 
blood (PB) using the FDA-approved CellTracks System 
for metastatic breast, colorectal and prostate cancers. 
To use this technology for other applications the as-
say requires modification that includes capture anti-
body selection (CD146, N-cadherin and O-cadherin), 
unique cell surface markers (Her2/neu and AR) and 
nuclear markers (Ki67) and validation using cell lines, 
creating a LDT. The technology is limited by the num-
ber of available markers and the ability to measure the 
expression level of the protein in the captured cells as 
well as the viability which is 24–96 hours. Recently we 
have verified the use of HER2/neu, Ki67 and androgen 
receptor (AR) user-defined antibodies for further char-
acterization of CTCs and are applying these new assays 
for use in clinical trials. 

2. Comparing and Contrasting Decalcification 
Solutions: Cellular and Nuclear Preservation
Malissa Snyder and Lindsey Martinez

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida

The goal of this project is to preserve nuclear and 
cellular detail by finding the best decalcification so-
lution. Preserving antigenicity is also a main goal in 
order to achieve the highest quality of immunohisto-
chemical staining. Three decalcification solutions were 
used by testing surgical and bone marrow solutions 
and comparing the H&E stains and pertinent Immuno-
histochemistry stains. Three decalcification solutions 
were used: nitric acid (Nitrical), formic acid (Formical), 
and formic acid with formalin (Formical-4). Six surgical 
specimens were tested, and of the six, the Formical-4 
yielded the best results. Four bone marrow specimens 
were also tested with the three different decalcifica-
tion solutions, and again, the Formical-4 gave the best 
results. The Formical-4 preserved the nuclei and cy-
toplasmic components of the cells of both specimen 
types the best. All of the immunohistochemistry stains 
that were tested also yielded the best staining results. 

3. Cancer Cell Line Doubling Time Describes 
Epithelial-Mesenchymal Transition
Bernadette M. Boac,1 Yin Xiong,1,2 Douglas 
C. Marchion,1,2 Forough Abbasi,1,2 Beman R.  
Khulpateea,1 E. Clair McClung,1 Stephen H. Bush,1 
Sharon E. Robertson,1 Johnathan M. Lancaster,1–3 and 
Anthony M. Magliocco1,3,4

1Department of Women’s Oncology, 2Chemi-
cal Biology and Molecular Medicine Program,  
3Department of Oncologic Sciences, 4Department 

of Anatomic Pathology, H. Lee Moffitt Cancer  
Center & Research Institute, Tampa, Florida

Background: Patients with aggressively divid-
ing cancers are generally diagnosed at an advanced 
stage of disease, have higher tumor burden, and carry 
a poorer prognosis. We sought to identify molecular 
signaling pathways associated with fast dividing (high 
doubling rate) cancer cells.

Methods: Pathways were identified using SAM 
(significance analysis of microarrays) correlation 
of Affymetrix HG-U133_Plus_2 expression data and 
doubling time in 59 human cancer cell lines encompass-
ing 9 cancer cell types. PCA (principal component anal-
ysis) was used to analyze the pathways association with 
overall survival using institutional as well as publically 
available clinicogenomic datasets containing a total of 
2,205 patients with a broad range of human cancers, 
including ovarian, breast, lung, leukemia, brain, and colon. 

Results: Pearson’s correlation of doubling times 
and genomic expression data identified the differential 
expression of 3,811 probesets (FDR < 0.05: 1,110 up-
regulated; 2,701 downregulated) representing 47 mo-
lecular signaling pathways (FDR<0.05, fold change > 2) 
to be associated with fast dividing cancer cells. Twenty-
two pathways (P < 0.05) were found to be associated 
with overall survival in 2 or more datasets. The integ-
rins pathway was associated with survival in 5 datasets 
comprising of breast, colon, and ovarian cancers. 

Conclusion: Several pathways associated with 
cancer cell doubling time may influence overall sur-
vival and thus be good therapeutic targets for drug 
development. Surprisingly, the majority of these path-
ways are descriptive of epithelial-mesenchymal tran-
sition biology.

4. Validation of a Rapid, Sensitive, and Inexpensive 
QClamp BRAF Assay for the Detection of Codon 
600 Specific Mutations 
Ravi Kothapalli,1 James Saller,1 Carolyn Loret de Mola,1 
and Anthony Magliocco1,2

1Clinical Testing Development, 2Department of 
Anatomic Pathology, H. Lee Moffitt Cancer Center & 
Research Institute, Tampa, Florida

BRAF mutations occur in approximately 8% of all 
human cancers and around 50% in melanoma and pap-
illary thyroid carcinoma. Identification of these muta-
tions provides potentially valuable theranostic and 
prognostic information in cancer patients. DiaCarta 
(Hayward, CA) has developed a QClamp BRAF Codon 
Specific Mutation Test in Codon 600 based on xeno-
nucleic acid mediated PCR clamping technology. Vali-
dation of this assay is performed prior to implement-
ing it for routine use in clinical laboratory. DNA patient 
samples that were selected have a BRAF mutation at 
the 600 codon whereas others are negatives. Allelic fre-
quencies of between 50% to 0.156% BRAF, V600E were 
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made by mixing appropriate portions of BRAF mutant 
DNA and wild type DNA obtained from Horizon Diag-
nostic (Cambridge, UK) and used in the assay. DiaCarta 
BRAF assay can reliably detect up to 0.156 % allelic fre-
quency. The results of the assay are 100% in agreement 
with Nextgen sequencing or pyro sequencing. The 
main advantage of this assay is to detect the BRAF 
mutation in ultra-low concentrations of DNA (10 ng 
of total DNA) as obtained from specimens including 
FFPE, liquid biopsies, cytology and tissues samples. 
The BRAF V600E mutation may serve as a very sensi-
tive biomarker when the DiaCarta assay is used. Assays 
with high analytical sensitivity will likely be required 
for effective screening and minimal residual disease 
monitoring in liquid biopsy samples, as they can de-
tect mutations in samples of DNA with high contami-
nating normal DNA background and identification of 
rare subclones within heterogeneous tumor samples. 

5. Mutation Profiling of High-Grade Serous Ovarian 
Adenocarcinomas Suggests STK11 and NOTCH1 as 
Candidate Biomarkers
Elena Ryzhova,1 Douglas C. Marchion,2,3 Forough 
Abbasi,2,3 Liang Nong,1 Alexandra Gartel, 4 Yin Xiong,2,3 
and Anthony Magliocco1,5

1Clinical Testing Development Laboratory,  
2Department of Women’s Oncology, 3Chemical Biol-
ogy and Molecular Medicine, 4Molecular Laboratory,  
5Department of Anatomic Pathology, H. Lee Moffitt 
Cancer Center & Research Institute, Tampa, Florida 

Introduction: The standard treatment of high 
grade serous ovarian cancer (HGS-OvCa) with plati-
num-taxane chemotherapy is followed by the develop-
ment of chemoresistant disease in a significant propor-
tion of patients. Molecular mechanisms underpinning 
chemoresistance remain obscure. In this study we per-
formed mutation profiling of patients with varying re-
sponses to chemotherapy to investigate whether plati-
num-resistant phenotype can be linked to a particular 
molecular signature. 

Methods: DNA samples from 37 HGS-OvCa pa-
tients classified as either complete responders (CR, 
n = 18) or incomplete responders (IR, n = 19) were test-
ed in Agena BioScience OncoPanel. The OncoPanel re-
lies on the iPlex-MassArray methodology and permits 
parallel screening of 214 mutations in 26 oncogenes 
and tumor suppressor.

Results: Frameshift or nonsense mutations in 
STK11 were found in 22% of the CR group suggest-
ing a significant association with the disease pheno-
type (Fisher’s exact test, p=0.046). Further, mutations 
in NOTCH1 were identified in 16% samples regardless 
of platinum-taxane response status. NOTCH has been 
previously associated with certain hematologic and 
solid tumors; however it was not described in the con-
text of HGS-OvCa. Lastly, well-established actionable 

mutations in KRAS, EGFR, and BRAF were detected in 
patients demonstrating CR and IR. 

Conclusions: We have identified STK11 muta-
tions as possible biomarkers for platinum-therapy 
response. Additionally, we have found that NOTCH1 
could be a candidate for therapeutic targeting in HGS-
OvCa. Furthermore, we have identified several HGS-
OvCa specimens that harbor known actionable mu-
tations. These data suggest that routine multiplexed 
mutation profiling of HGS-OvCa patients may facili-
tate the proper selection of available therapeutic op-
tions and/or clinical trials. 

6. Development and Validation of a MassArray 
Custom GliomaPanel for Testing IDH1 and IDH2 
Mutations in a Clinical Setting
Elena Ryzhova,1 Rob Macaulay,2 Liang Nong,1 Ravi 
Kothapalli,1 Linda McIntosh,1 Gisela Caceres,1 
Alexandra Gartel,3 Janella Lal,3 Shital Gandhi,3 Hema 
Liyanage,5 Robin Everts,5 Carolyn Loret de Mola,1 
Dahui Qin,3 Peter Forsyth,4 and Anthony Magliocco1,2

1Clinical Testing Development, 2Department of 
Anatomic Pathology, 3Laboratory of Molecular Pathol-
ogy, 4Department of Neuro Oncology, H. Lee Moffitt 
Cancer Center & Research Institute, Tampa, Florida, 
5Applications and Technology, Agena Bioscience, 
San Diego, California

Introduction: IDH1 and IDH2 mutations are as-
sociated with favorable outcome in low-grade gliomas. 
The common methods of IDH1, 2 testing are character-
ized by either limited spectrum of detected mutations 
(IHC) or low sensitivity (Sanger sequencing). To over-
come these limitations we developed high throughput, 
sensitive and multiplexed GliomaPanel test using Age-
na Biosciences’ MassARRAY technology.

Methods: GliomaPanel was designed to interro-
gate all the essential mutations in IDH1 and IDH2. Ad-
ditionally, it includes 116 hot-spot targets in 17 genes 
with potential clinical or research utility. The detec-
tion method relies on a single nucleotide extension fol-
lowed by MALDI-TOF mass spectrometry.

Results: The panel was validated in accordance 
with the CAP guidelines and included the total of 78 
FFPE diagnostic samples. For the majority of samples, 
the mutation status was pre-determined by IHC. The es-
tablished GliomaPanel accuracy, specificity and sensitiv-
ity were 99%, 100%, and 97% respectively. Notably, the 
rare IDH1 R132C mutation was detected in several pa-
tients that were IDH1 negative in IHC tests. Additionally, 
R132C mutation at low frequency (20%) was identified 
in one patient, whose IDH1 status was negative in both 
IHC and Sanger sequencing. The discrepancies were re-
solved by Sanger sequencing confirming GliomaPanel 
results. Finally, we demonstrated that 70% of DNA sam-
ples, which failed NGS testing acceptance criteria, were 
accurately processed by GliomaPanel.
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Conclusions: GliomaPanel offers cost-effective 
high-throughput solution for accurate of IDH1 and 
IDH2 profiling. The method detects a broad range of 
mutations, is highly sensitive, has relaxed DNA quality 
requirements, and represents a valuable alternative to 
conventional methods for targeted mutation profiling.

7. Higher Frequency of Isolated PMS2 Loss in 
Colorectal Tumors From Colombian Population
Rania Shamekh,1 Mauro Cives,2 Jaime Mejia,3 and 
Domenico Coppola4

1Department of Pathology, University of South 
Florida, Tampa, Florida, 2Department of Gastro-
Intestinal Oncology, H. Lee Moffitt Cancer Center & 
Research Institute, Tampa, Florida, 3Department of 
Pathology, Institutode Patologia Mejia Jimenez, Cali, 
Colombia, 4Department of Anatomic Pathology, H. Lee 
Moffitt Cancer Center & Research Institute, Tampa, 
Florida

Colorectal cancer (CRC) is the third most com-
mon cancer and the fourth most common cause of 
death worldwide. It accounts for over 9% of all can-
cer. One of the pathogenic factors of CRC is germ line 
mutation, leading to alteration and inactivation of the 
MMR genes. The aim of the study is to compare the 
frequency of alterations in MMR protein expression in 
CRC of Caucasian as compared to Colombian patients. 
Forty-five Colombians and 48 Caucasians with CRC 
were studied. The tumors’ microsatellite instability 
(MSI) status was determined in primary CRC by immu-
nohistochemistry using the automated Ventana Ultra. 
The combined loss of MLH1 and PMS2 was the most 
common alteration in both Colombian (11%; 5 out of 
45) and Caucasian (12%; 6 out of 48) CRC patients. In-
terestingly, the loss of PMS2 expression in the presence 
of intact MLH1 was the second most common altera-
tion in Colombians (8%; 4 out of 45) which was never 
seen in the Caucasians cohort (P = 0.05). The loss of 
MLH1 alone and the combined loss of MSH6 and PMS2 
expression was only observed in one out of 45 (2%) 
in Colombians but not in Caucasians. The combined 
loss of MSH2 and MSH6 was not observed in any of 
the patients studied. The current findings highlight the 
significant difference in alterations of MMR protein ex-
pression in CRC patients from Colombia compared to 
Caucasians. These findings are novel and warrant fur-
ther studies in larger cohorts.

8. Human Lung Cancer Derived Cancer Associated 
Fibroblasts Express a Variety of Immunosuppres-
sive Mechanisms
Arjun Rammohandas, David Noyes, Melanie Mediavilla- 
Varela, Liliana Lyviv, Dillan Villavisanis, and Scott 
Antonia

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida

Immunotherapy has emerged as clinical effica-
cious in a variety of different cancer types. In particu-
lar this modality has been revolutionary in the treat-
ment of lung cancer with anti-PD1/PD-L1 producing 
objective tumor responses in approximately 20% of 
patients and a dramatic impact on overall survival. As 
impactful as this has been, a large number of lung can-
cer patients do not benefit. This is due to the fact that 
there are numerous ways that tumors evade rejection 
by T cells, including a number of immunosuppressive 
mechanisms that can be operational within the tumor 
microenvironment including immune checkpoint li-
gands, immunosuppressive cytokines and enzymes, 
and immunosuppressive cells. One of these is the 
cancer associated fibroblast (CAF), though the precise 
way that these cells inhibit T-cells has been unknown. 
Freshly resected tumors not necessary for pathology 
were harvested, mechanically and enzymatically dis-
aggregated and digested cells were plated in complete 
RPMI and allowed to adhere and proliferate CAFs. We 
have successfully propagated dozens of CAF and tu-
mor infiltrating lymphocyte (TIL) lines and character-
ized a portion of them so far. Characterization was ac-
complished with immune-phenotypic characterization 
through flow cytometry. ELISA was used to determine 
immunosuppression with CAFs and TILs. Cytokine 
production was analyzed with multiple analyte profil-
ing. Data were confirmed with qRT-PCR and Western 
blot analysis. Here we show that several human lung 
cancer derived CAFs constitutively express PD-L1 and 
CD73, and can be induced to express MHC class II, 
HVEM, IL-6, CXCL8, IDO, and NOS, all of which are 
immunosuppressive. These data suggest that a single 
manipulation targeting CAFs could influence CAF phe-
notype and cytokine secretion affecting the tumor mi-
croenvironment.

9. Decreased Stromal Expression of Caveolin-1 
as a Potential Biomarker for Ovarian Serous 
Carcinomas
Daryoush Saeed-Vafa,1 Douglas C. Marchion,2 Susan 
M. McCarthy,1 Lu Chen,3 Ardeshir Hakam,1 Emily C.  
McClung,2 Robert M. Wenham,2 Sachin M. Apte,2 
Dung-Tsa Chen,3 Anthony M. Magliocco,1 and Jenny 
Permuth-Wey4,5 

Departments of 1Anatomic Pathology, 2Women’s 
Oncology, 3Biostatistics and Bioinformatics, 4Cancer 
Epidemiology, 5Gastrointestinal Oncology, H. Lee Moffitt 
Cancer Center & Research Institute, Tampa, Florida

Background: Previous studies have demonstrat-
ed that Caveolin-1 (Cav-1) can act as a tumor suppres-
sor in various malignant neoplasms. It has recently been 
shown that there is reduced expression of Cav-1 in the 
stroma of malignant tumors as compared to the stroma 
of their benign counter parts and that this expression 
may be correlated with histological grade, specifically 
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in ovarian serous tumors. To our knowledge this dif-
ference has yet to be quantified. This study utilized the 
Automated Quantitative Software Analysis (AQUA) sys-
tem and attempted to quantify the difference in the level 
of expression of Cav-1 in the reactive stroma of ovarian 
serous carcinomas as compared to stroma from benign 
ovaries.

Material/Methods: Cav-1 expression was stud-
ied via a multiplex immunofluorescence assay in five 
tissue microarrays containing duplicate 1 mm cores 
from various grades of ovarian serous carcinomas 
and benign ovaries, and was quantified via an AQUA 
algorithm specifically designed to target stromal Cav-1 
expression.

Results: The study included cores representing 
reactive stroma from 117 unique ovarian serous carci-
noma cases and 30 cases demonstrating stroma from 
benign ovaries. There was a statistically significant de-
crease in the expression of Cav-1 in the reactive stroma 
of ovarian serous carcinomas as compared to the stro-
ma of benign ovaries, with mean AQUA scores, quan-
tifying the amount of Cav-1, of 161.1 and 324.9 respec-
tively (P < .0001). 

Conclusion: Our findings demonstrate that de-
creased stromal Cav-1 expression may be associated 
with malignant ovarian serous carcinomas. Studies are 
underway to evaluate stromal Cav-1 expression as a 
novel prognostic marker and rational therapeutic tar-
get for ovarian cancer.

10. Utility of a microRNA-Based Assay for Diagnos-
ing Tumor Origin in Soft Tissue Sarcomas
Jennifer Dettloff, Evita Henderson-Jackson, and 
Marilyn M. Bui 

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida 

Background: An accurate and definitive diagno-
sis plays a critical role in precision medicine. However, 
soft tissue sarcomas frequently present as diagnostic 
challenges due to their rarity, diversity and overlapping 
with other malignancies, both morphologically and 
immunohistochemically. MicroRNA (miRNA) is a mas-
ter control of post-transcriptional regulation of protein-
coding genes, some of which influence oncogenesis. 
MiRNA-based testing is an emerging tool in diagnosing 
tumor origin. This study is intended to investigate its 
utility in diagnosing soft tissue sarcomas.

Materials and Methods: The MCC archives con-
tained 44 cases that had been sent for a commercially 
available miRNA-based tumor-of-origin test. Of those 44 
cases 33 had sarcoma in the differential diagnosis. The 
data included pre-testing working diagnosis, miRNA test 
result, and the post-testing multidisciplinary decision.

Results: Of the 33 cases we used clinical, histo-
pathologic and immunohistochemical findings to de-
termine the most likely diagnosis as the gold standard. 

There were 23/33 cases (69%) that yielded a result of 
sarcoma. Of those only 8/23 cases (35%) appeared to 
actually be sarcomas. The test appeared especially 
weak at differentiating sarcoma from carcinoma/ 
melanoma, which was the differential in 17 cases. Of 
those 17 cases the clinical and pathologic features fa-
vored: carcinoma/melanoma in 11/17, sarcoma in 3/17, 
and 3/17 were equivocal. The majority of the probable 
carcinoma/melanoma cases appeared clinically to be 
metastatic. Cytokeratin or EMA expression was seen in 
all probable carcinoma cases except one adrenal cor-
tical carcinoma. Seven of 33 tested as mesothelioma, 
none of which clinically or pathologically appeared to 
be mesothelioma, including one suspected chordoma; 
these results were therefore considered uninforma-
tive. Three of the 33 cases included a differential di-
agnosis specifically between a germ cell tumor (GCT) 
and a sarcoma. One of these three cases, although the 
clinical impression was lymphoma or sarcoma, tested 
for seminomatous GCT, which eventually lead to the 
correct diagnosis of a seminoma. In the second of 
these three cases, a patient with a history of a testicu-
lar tumor presented with a new groin mass. The test 
confirmed the correct diagnosis of a new primary sar-
coma. The third of these cases also carried the differ-
ential of GCT due increased HCG clinically; the miRNA 
test was helpful in helping rule out that differential. 
Four of the 33 cases yielded a test result of lymphoma 
(B- or T-cell origin). Two of these were of predicted 
dendritic cell origin and the miRNA test was helpful; 
one was a medullary carcinoma of the breast and one 
was a sarcoma. 

11. Incidental Metastatic Medullary Carcinoma of 
the Colon Involving an Extraterritorial Adenoma: 
Diagnostic Pitfall and Impact on Patient Care
Carolina Dominguez, Cory Porteus, Diana Braswell, 
Sherma Zibadi, and Kun Jiang

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida

Context: Microsatellite instability associated 
colorectal medullary carcinoma (MC) has been gaining 
attention recently due to its impact on clinical manage-
ment and prognostication. Usually, MC is composed of 
sheets of tumor cells with pushing borders and lym-
phoplasmacytic banding. Rarely does MC present as 
a mucinous adenocarcinoma or a pure signet ring cell 
carcinoma. It is believed that MC possesses less aggres-
sive properties compared with microsatellite-stable tu-
mors; however, we recently encountered an opposite 
example, with lymphovascular invasion and distant 
metastasis in MC. 

Design: We present a unique case of metastatic 
signet ring cell MC, which was incidentally identified 
involving a noncontiguous distant adenoma follow-
ing screening colonoscopy, so as to emphasize these 
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unique and essential histological features and to cau-
tion diagnostic pitfalls. 

Results: A 58-year-old man presents for a routine 
colonoscopy. A 2-cm adenoma was removed from he-
patic flexure, which showed signet ring cell carcinoma, 
with loss of MLH1/PMS2 and retained MSH2/MSH6 
immunohistochemically. Next generation sequencing 
showed no mutation in BRAF, EGFR, and Ras. The cau-
terized margin was benign. Significantly, biopsy of a 
noncontiguous 0.5 cm adenoma (35 cm distal) showed 
rare signet ring cells within lymphovascular spaces, 
with identical morphology and immunophenotype as 
seen in MC. Due to this unexpected finding, patient re-
ceived chemotherapy, awaiting resection. 

Conclusions: MC could present as signet ring call 
carcinoma, with multifocal lymphovascular invasion 
and aggressive clinical behavior; understanding the 
molecular basis of MC and awareness of its histologi-
cal features and clinical impact are pivotal for reach-
ing the correct diagnosis and for improving patient 
management.

12. Metastatic Basal Cell Carcinoma: Recent Moffitt 
Cancer Center Experience 
T. Mendoza, Farah Khalil, and J. Messina

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida

Introduction: Basal cell carcinoma (BCC) of the 
skin has the lowest incidence of metastasis of any epi-
thelial malignancy, even though it is the most common 
primary carcinoma. 

Methods: Cases of metastatic BCC encountered 
in our practice were included. The subtype of primary 
BCC was documented on review of the cases. The di-
agnosis of metastatic BCC was based on standard his-
tologic criteria: histomorphologic confirmation with 
primary cutaneous BCC and supportive immunohisto-
chemical studies were performed. 

Results: Six cases of metastatic basal cell carcino-
ma were included for study. The histologic subtypes in-
cluded: four infiltrative BCCs, one infiltrative BCC with 
basosquamous features, and one basosquamous type 
BCC. The age of patients at diagnosis of the metastat-
ic BCC ranged from 50 to 77. All were men. The sites 
of metastasis included: lung (3 patients), lymph nodes 
and lung (2 patients) and bone (1 patient). The time to 
metastasis was available in five cases and ranged from 
4 years to 20 years; the median time was 7 years. Of 
the two patients with lymph node and lung metastases, 
one patient had a lymph node metastasis 9 years after 
diagnosis of the primary and a lung metastasis 16 years 
after diagnosis. The lymph node and lung metastases 
in the other patient were found 20 years after diagno-
sis. Significant therapy and survival information was 
available for four patients not recently diagnosed: four 
patients were treated in a hedgehog inhibitor trial 

(vismodegib). Three of those four also underwent radi-
ation therapy. One patient died of disease progression 
at one year, one patient had disease progression at two 
years, one patient had stable disease at two years and 
one patient was lost to follow-up shortly after therapy. 
Parenthetically, one of the six cases was identified as 
having a PTCH1 genetic alteration, which is a target of 
hedgehog inhibitor therapy.

Conclusion: The metastatic BCC in our experience 
preferentially spread to the lung, followed infiltrative 
BCCs, and occurred a median of seven years after 
diagnosis.

13. Neuroendocrine Tumors (NETs) of the Thymus: 
Experience of a Single Cancer Center
Sameer Al Diffalha1 and Farah Khalil1,2 

1Department of Pathology and Surgical Oncology 
H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida, 2University of South Florida Depart-
ment of Pathology and Cell Biology, Tampa, Florida

Background: Neuroendocrine tumors (NETs) 
of the mediastinum and thymus are rare. The term 
carcinoid was first presented in 1907 by Oberndorfer. 
Rosai and Higa were the first to acknowledge the exis-
tence of carcinoid tumors in the thymus.

The median age for thymic NETs is 59 years and 
it is more common in males (M: F ratio 3:1). It has an 
annual incidence of 0.01/100,000 in the United States 
with ~    400 cases reported in the literature to date. The 
prevalence of thymic NET is ∼    3% of the total number 
of NETs at all sites and is estimated to account for ap-
proximately 2% to 4% of all anterior mediastinal neo-
plasms. It may be part of multiple endocrine neoplasia 
type 1 syndrome (MEN-1, 5%–15%).

Material and Methods: We searched our data-
base for all thymic neuroendocrine tumors that had 
been diagnosed between 1987 and 2015 (August). Dur-
ing this interval, there were 27 patients who had been 
diagnosed with thymic neuroendocrine tumor. Three 
patients had typical carcinoid tumor and 23 patients 
had atypical carcinoid tumor or high-grade neuroen-
docrine tumor.

Tumorigenesis: The first hypothesis proposes 
that the NET tumor cells arise from ectopic tissues and 
the other hypothesis suggests that they arise from tera-
tomatous components.

Molecular Biology: NETs have a distinct gene ex-
pression from the normal thymus. The development of 
NETs may involve different genes, each of which may 
be associated with several different abnormalities that 
include point mutations, gene deletions, DNA meth-
ylation, chromosomal losses and chromosomal gains. 
The foregut, mid-gut and hindgut NETs have different 
molecular pathways. Foregut NETs have frequent dele-
tions and mutations of MEN1, mid-gut NETs have loss-
es of chromosome 18, 11q and 16q and hindgut NETs 
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express transforming growth factor alpha and the epi-
dermal growth factor receptor. 

There are chromosomal imbalances that have 
been found by some investigators in thymic tumors, 
which include gains of chromosome Xp, 7p, 7q, 11q, 
12q and 20q, and losses at 6q, 6p, 4q, 3p, 10q, 11q and 
13q. Loss of heterozygosity (LOH) at chromosome 
1p has been reported in two thymic neuroendocrine 
tumors. Loss of chromosomes 3, 9p21, Y and gain of 
chromosome 19p were discovered in one case. Bi Y.F. 
et al found evidence of Wnt pathway activation and 
consistently elevated level of cyclin D1 in AC tumors 
but, c-Myc expression changed only moderately. 

Prognosis: Thymic NETs have more aggressive 
behavior than their pulmonary equivalents. The most 
important prognostic factors with validated signifi-
cance are: Tumor size, histological grade, paraneoplas-
tic symptoms, Thymic Masaoka staging and surgical 
resection. Ki67 proliferation index is the key player in 
the stratification of patients with good and bad prog-
nosis in other neuroendocrine tumors. Regional lymph 
nodes are often affected and distant metastases are 
common.

Management: Surgical resection remains the 
typical management for NETs. Surgery followed by 
chemotherapy has become standard for metastatic 
bronchial and thymic NETs. Tyrosine kinase inhibi-
tors (eg, sunitinib) and TOR inhibitor everolimus have 
been stated to show better prognosis in a small series. 
Cisplatinum-based regimens have also been of value 
in thymic NETs.

SCLC is sensitive to chemotherapy and since the bi-
ological characteristics of LCNEC are similar to those of 
SCLC, both are treated with chemotherapy regimens. 

14. Lymphoepithelioma-Like Hepatocellular Carci-
noma Mimicking Hodgkin Lymphoma: Diagnostic 
Pitfalls and Impact on Management
Ian Martin, Rania Shamekh, Julie Gibbs, Ardeshir 
Hakam, and Kun Jiang

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida 

Introduction: Hepatocellular lymphoepithelioma-
like carcinoma (LELC) is a unique, poorly differentiat-
ed carcinoma featuring dense lymphoid infiltrate sur-
rounding neoplastic hepatocytes. To date, only a few 
cases have been reported. The etiological connection 
with immunosuppression or Epstein–Barr virus has 
not been determined. Morphologically, hepatocellular 
LELC mimics certain types of lymphoma, especially 
Hodgkin lymphoma, posing diagnostic challenges. As 
LELC patients generally have a better prognosis than 
those with conventional hepatocellular carcinoma, the 
correct diagnosis is crucial for patient care. 

Methods: We present a case of hepatocellular 
LELC that was misdiagnosed and managed as Hodgkin 

lymphoma at an outside institution during a 6-month 
period. The aim of the study is to emphasize the key 
histological and immunophenotypical characteristics 
of LELC in an attempt to reinforce its diagnostic fea-
tures and impact on clinical course. 

Results: A 71-year-old male was referred by his 
oncologist for a second opinion regarding his liver 
mass and hilar adenopathy, which was originally inter-
preted as Hodgkin’s lymphoma by an outside institu-
tion 6 months prior. The liver biopsy was reviewed at 
our institution. It showed a poorly differentiated carci-
noma with dense lymphocytic infiltrate admixed with 
few large and prominent epithelial cells. Notably, no 
eosinophils or neutrophils were identified within the 
lymphoid infiltrate. The epithelial cells were immu-
noreactive for AE1/3, HepPar-1, and EMA, indicating 
hepatocellular origin. They were negative for CD15, 
CD30, and CD45. Importantly, the Ki-67 index was 
80%, which is highly suspicious for malignancy. Fur-
thermore, repeat bone marrow biopsy, flow cytometry, 
and lymph node biopsies were unremarkable. The di-
agnosis of hepatocellular LELC was established. The 
patient’s clinical management was subsequently ad-
justed following this diagnosis. 

Conclusions: This case demonstrates that hepato-
cellular LELC could be misinterpreted as a lymphopro-
liferative disease, potentially derailing clinical manage-
ment. An astute histological and immunophenotypical 
examination plus awareness of this entity’s clinical im-
pact are pivotal for appropriate patient management.

15. A Rare Case of Combined Small Cell Lung 
Cancer With Adenocarcinoma and Squamous Cell 
Carcinoma 
Sameer Al Diffalha1 and Farah Khalil1,2

1Department of Pathology and Surgical Oncol-
ogy, H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida, 2University of South Florida College of 
Medicine, Department of Pathology and Cell Biology, 
Tampa, Florida

Introduction: Combined small cell lung cancer 
(c-SCLC) is relatively rare and occurs in approximately 
2% to 14% of all cases of small cell lung cancer (SCLC). 
c-SCLC is defined by the World Health Organization 
(WHO) as small cell carcinoma combined with an ad-
ditional component consisting of any non–small-cell 
histologic type, including adenocarcinoma, squa-
mous cell carcinoma (SCC), and large cell neuroen-
docrine carcinoma (LCNEC). Most of the combined 
cases are SCLC with either adenocarcinoma or squa-
mous component. Rare cases with up to 3 different 
morphologic tumors have been reported, and individ-
ual tumors containing up to 4 different morphologic 
constituents have been described. 

Case Presentation: We present the case of a 
78-year-old male with a smoking history of 2 to 3 
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packs of cigarettes per day for 35 years. The patient 
was referred for evaluation of right upper lobe (RUL) 
lung mass to Moffitt Cancer Center. The CT scan 
showed a 3.0 × 2.3 × 2.5 × cm RUL lung mass with 
mildly prominent mediastinal and hilar lymphadenop-
athy. The patient elected to proceed with right thora-
cotomy with right upper lobectomy, intercostal muscle 
flap, and lymphadenectomy. Microscopic examination 
showed combined well-differentiated adenosquamous 
carcinoma and small cell carcinoma. Next generation 
sequencing did not identify clinically relevant results. 

Tumor Genesis, Molecular: The mechanism of 
c-SCLC is believed to be the simultaneous appearance 
of both SCLC and other histological types, or the par-
tial malignant transformation from non-SCLC. Tyro-
sine kinase inhibitors (TKIs) are active against differ-
ent mutations in EGFR. While EGFR mutations are very 
rare in SCLC, they are quiet common (about 15%–20%) 
in c-SCLC, usually in nonsmoking females with adeno-
carcinoma component.

Prognosis: In general, patients with c-SCLC have 
poor prognosis due to the small cell component. How-
ever, c-SCLC has worse outcome due to increased resis-
tance to chemotherapy (CT) and/or radiation therapy 
(RT) than “pure” SCLC.

Management: While there are available guide-
lines for treating SCLC, the optimal treatment for c-
SCLC, which will improve prognosis has not been ad-
equately determined. Few studies suggest surgery for 
very early stage c-SCLC, which might improve the pa-
tient’s outcome. However others recommend starting 
CT and/or RT and then following with surgical inter-
vention for the residual NSCLC components.

Conclusion: Combined tumors in any organ site 
raise interesting biologic questions about the patho-
genesis and relationship of the individual components. 
Moreover, an accurate understanding of c-SCLCs is of 
great practical importance because treatment strate-
gies are significantly different for NSCLC and SCLC.

16. Diagnostic Dilemma: Incidentally Identified 
Disseminated Peritoneal Mantle Cell Lymphoma 
Mimicking Peritonitis Following Esophagogastrec-
tomy and Splenectomy for an Invasive Esophageal 
Adenocarcinoma 
Cory Porteus, Carolina Dominguez, Diana Braswell, 
Elizabeth M. Sagatys, and Kun Jiang

H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida 

Introduction: Mantle cell lymphoma (MCL) is an 
aggressive subtype of B-cell lymphoma that represents 
7% of non-Hodgkin cases, composed of CD5-positive 
naive B-cell of mantle zone surrounding germinal 
center follicles. MCL is clinically challenging to man-
age, with an ominous prognosis. MCL involves lymph 
nodes, spleen, bone marrow, and gastrointestinal tract 

organs. MCL involvement of peritoneal cavity and 
omentum is extremely rare, if not unheard of. 

Methods: Here we present a novel case of dissemi-
nated peritoneal and omental MCL mimicking post-
surgery peritonitis after surgical resection of an esoph-
ageal tumor.

Results: A 67-year-old gentleman was referred to 
our cancer center recently for an esophagogastrectomy 
and splenectomy due to esophageal adenocarcinoma 
and splenomegaly. Incidental MCL was diagnosed in 
the splenectomy. Following the surgeries he developed 
high fever and acute abdomen, tentatively managed as 
surgery-related peritonitis up to 3 months; he finally 
underwent debriding omentectomy. Microscopic ex-
amination illustrates numerous perivascular and nodu-
lar atypical lymphocytes aggregates with associated fat 
necrosis. No metastatic carcinoma was seen. Immuno-
histochemistry demonstrates that the lymphocytes are 
positive for CD20, PAX5, and BCL-1 (cyclin D1). Special 
stains and cultures for microorganisms were negative. 
These findings indicate diffuse peritoneal involvement 
by MCL, ruling out an infectious etiology. 

Conclusion: This is the first report of post-surgery 
peritoneal dissemination by MCL mimicking peritoni-
tis and omentitis, implicating the surgery as the main 
culprit of peritoneal lymphomatosis, suggesting that 
peritoneal seeding and lymphomatosis could be po-
tential complication of surgeries in MCL patients. Ad-
ditionally, our case demonstrates that peritoneal MCL 
recurrence could be under recognized in patient(s) 
even after curative resection of an unrelated entity; the 
underlying mechanism is likely related to wound con-
tamination, peritoneal trauma, postoperative immuno-
suppression and potentially various surgical routes. 

17. Quantification of Focal Oligodendroglial Hyper-
plasia in a Patient With Epilepsy
H.C. Rutherford,1 J.A.E. Radic,2 R.J.B. Macaulay,1 
R.M. Sadler,3 T. Bardouille,4 A. Ross,5 and D.B. Clarke2 

1Department of Anatomic Pathology, H. Lee 
Moffitt Cancer Center & Research Institute, Tampa, 
Florida, Divisions of 2Neurosurgery and 3Neurology, 
University of South Florida, Tampa, Florida, 4Biomedi-
cal Translational Imaging Centre, IWK Health Centre, 
Halifax, Nova Scotia, Canada, 5Division of Nuclear 
Medicine, Department of Diagnostic Radiology, Dal-
housie University, Halifax, Nova Scotia, Canada

A 39-year-old female with medically refractory 
epilepsy underwent MRI, EEG as well as magneto-en-
cephalography, and fluorodeoxyglucose positron emis-
sion tomography (PET). A lesion in the right inferome-
sial frontal lobe was identified, and subdural electrode 
recordings demonstrated seizure onset from this area. 
The patient underwent surgical resection of the lesion. 
Histopathology revealed focally increased cell density 
in the subcortical white matter. Overlying cortex was 
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unremarkable, with no dysmorphic or disorganized 
neurons, and no balloon cells to suggest focal cortical 
dysplasia (FCD). The supernumerary cells were mor-
phologically similar to oligodendrocytes, and occupied 
normally myelinated white matter. Rare mildly reactive 
astrocytes were found. There was a gradual tapering 
of cell density towards deeper white matter regions. 
No perinuclear halo, microcalcification, microcystic 
change, nuclear pleomorphism or mitotic activity was 
evident, militating against oligodendroglioma (ODG). 
There was no pooling of mucinous material or ‘float-
ing’ neuron to suggest dysembryoplastic neuroepithe-
lial tumor (DNT). Immunohistochemistry (IHC) for 
IDH1 R13H and BRAF V600E were negative. Quantifi-
cation of oligodendrocytes in high (3350.5 cells/mm2), 
compared to low (1683.6 cells/mm2) density areas in 
adjacent normal-appearing white matter was highly 
statistically significant (P < .001). A descriptive diag-
nosis of focal oligodendroglial hyperplasia (ODH) was 
eventually proposed. ODH is a poorly characterized 
subtype of microdysgenesis distinct from FCD, and a 
rare cause of medically refractory epilepsy. No care-
fully documented case is available in the medical litera-
ture for comparison. Histologically, it is important that 
ODH is differentiated from ODG and DNT. Because 
of the paucity of published cases, the clinical impact 
of surgical resection of ODH found within the seizure 
onset zone is uncertain. The patient continues to have 
1-2 nocturnal partial (focal with dyscognitive features) 
seizures per month, but has had no convulsive sei-
zure since her surgery (4.5-year follow-up). This report 
quantifies the density of oligodendrocytes within dif-
ferent neighboring portions of ODH and documents 
its morphologic and IHC features through analysis of a 
right inferomesial frontal lobe lesion.

18. Electronic Atlas of Epithelioid Soft Tissue Tu-
mors: A Pilot for Pathology Atlas “App” Development
Robert P. Seifert1 and Marilyn M. Bui1,2

1Department of Pathology and Cell Biology, Uni-
versity of South Florida Morsani College of Medicine, 
Tampa, Florida, 2Department of Anatomic Pathology, 
H. Lee Moffitt Cancer Center & Research Institute, 
Tampa, Florida

Background: The “Atlas of Pancreatic Pathology 
and Cytopathology” apps developed by Johns Hopkins 
Pathology allow for accessible, rapid review of pancre-
atic histology. However, pathology, as a specialty, is 
lagging in integrating handheld devices into training 
and daily practice. An electronic atlas “app” for hand-
held devices can correlate clinical and histologic fea-
tures quickly. The scarcity of pathology apps can be 
attributed to lack of time, funding and programming 
knowledge. To address this gap, we developed a proof-
of-concept atlas app encompassing soft tissue tumors 
with epithelioid morphology.

Methods: A free video game development plat-
form (GameMaker Studio v1.4, YoYo Games, Dundee, 
Scotland) was selected because it is export platform 
agnostic and requires minimal programming knowl-
edge. This platform has a relatively low entry cost: 
$299/export module. Static digital images were re-
trieved from our institution’s whole slide image data-
base. A gallery user interface was designed within 
GameMaker including query and filter functions.

Results: The app currently includes 11 diagnoses 
spanning 170 images; each with a brief description 
along with expected immunohistochemical staining 
patterns. Our app also acts as a template, allowing pa-
thologists with no programming knowledge to create 
an atlas of their own. Following a brief tutorial, end-
user pathologists may take our framework, add their 
own diagnoses and publish their atlas to the web.

Conclusions: With minimal programming knowl-
edge and expense, a multiplatform pathology app can 
be developed. This app will be tested in a pathology 
residency focus group to further evaluate its efficacy. 
This may provide a unique opportunity to enhance pa-
thology education in the absence of resources.

19. Spindle Cell/Sclerosing Rhabdomyosarcoma Is 
a New and Underdiagnosed Entity: A Clinical and 
Tissue Microarray Immunohistochemical Study 
With Literature Review
Yunguang Liu, Maryam Tahmasbi, and Marilyn M. Bui 

Department of Anatomic Pathology, H. Lee Moffitt 
Cancer Center & Research Institute, Tampa, Florida

Background: In adults rhabdomyosarcoma (RMS) 
accounts for less than 2% of all sarcomas. Spindle 
cell/sclerosing RMS is a newly recognized variant by 
2013 WHO Classification of Tumors of Soft Tissue and 
Bone. It accounts for 5% to 10% of RMS with male to 
female ratio up to 6:1. One previous study suggested 
that spindle cell RMS may have not as rare as previous-
ly thought. Recently we encountered a case that was 
thought to be leiomyosarcoma of soft tissue. However, 
after further review and work up, the diagnosis was 
revised to spindle cell/sclerosing RMS. Therefore we 
intend to study how often spindle cell/sclerosing RMS 
is misdiagnosed for leiomyosarcoma and how to avoid 
this diagnostic pitfall. 

Materials and Methods: Literature review was 
conducted to identify the most sensitive and specific 
immunohistochemical (IHC) markers of RMS and the 
expression pattern of myogenin and myoD1 in leiomyo-
sarcoma. Subsequent to the index case, 3 cases with pre-
viously diagnosed leiomyosarcomas were evaluated in 
real time and subjected to myogenin and myoD1 stains. 
A tissue microarray (TMA) consisting of 42 cases of pre-
viously diagnosed leiomyosarcoma was subjected to 
IHC of myogenin (MYF4, 1:20-1:40 dilution, Newcastle, 
UK) and myoD1 (EP212, 0.01–1.0 µg/ml, Rocklin, CA). 
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Results: According to the literature review myo-
genin and myoD1 are sensitive (97%) and specific 
(90% vs 91%) markers for RMS. Most authors agree that 
one of these markers is necessary for a diagnosis of 
RMS. Leiomyosarcoma rarely expresses myogenin or 
myoD1, but co-expression was not reported. In com-
paring the index case and the three subsequent cases, 
two of the three cases were reclassified as RMS (one 
spindle cell, one pleomorphic). The leiomyosarcoma 
TMA (age range 26-82, mean ± SE 55.8 ± 2.2; male 15, 
female 27; GYN origin 9, non-GYN origin 33) revealed 
one case expressing myoD1 not myogenin. Repeat 
staining on the corresponding whole slide section of 
the tumor rendered the same result. 

Conclusions: Spindle cell/sclerosing RMS can 
be sometimes misdiagnosed as leiomyosarcoma due 
to the overlapping histological features and immuno-
histochemical profile. However, judicious use of myo-
genin and myoD1 can be helpful to achieve an accurate 
and definitive diagnosis. Co-expression of myogenin 
and myoD1 is strong confirmation.
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