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Abstract

Background: The cytologic features of undifferentiated pancreatic carcinoma with osteoclastic
giant cells (UOC) are rarely described.

Methods: Cytologic and clinicopathologic characteristics in 15 UOC FNAs were analyzed.
Results: 6 males, 8 females, mean age 65, had UOCs [head (7), body (3) and tail (4)] of mean
radiologic size 7.3 cm with cystic component (9). Three cell types [osteoclastic giant cells (OGC),
pleomorphic giant cells (TGC) and spindled/histiocytoid cells (SHC)] were seen in 12/15 (80%).
Pancreatic ductal adenocarcinoma (PDAC) was present in 11. FNA diagnoses were: UOC (6),
PDAC (5), poorly-differentiated carcinoma (2), “suspicious for neoplasm” (1) and “negative” (1).
OGCs were CD68+ in 5/5. Pancytokeratin (6/7), CAM5.2 (2/3), and EMA (2/2) highlighted TGCs
and SHCs. INI-1 was retained in 3/3 cases. Ki-67 index was performed in 3 cases and was 12, 18,
and 40%; 4/12 resected UOCs were pure and 8 were mixed with PDAC; 1 resection had
intraductal papillary mucinous neoplasm and 2 had mucinous cystic neoplasms. Median overall
survival (OS) of FNA’ed UOCs was 8 mths [6 died (OS 8 mths; 2 -22) and 8 were alive (OS 3 mths;
1 - 27)], which was similar to 74 FNA’ed PDACs (OS 15 mths; p=0.279) but worse than 27non-
FNA’ed:UOCs (OS 92 mths; p=0.0135).

Conclusion: The 3 classical UOC cell types are identifiable on FNA, making cytologic diagnosis
possible if considered in the differential. A PDAC component is also often seen. The survival
advantage of UOC over pure PDACs appears to be negated by FNA and requires further

investigation.

This article is protected by copyright. All rights reserved.

Page 4 of 41



Page 5 of 41 Cancer Cytopathology

Key words: Undifferentiated carcinoma with osteoclastic giant cells of pancreas; osteoclast-like

giant cell carcinoma; pancreas; cytology; FNA

This article is protected by copyright. All rights reserved.



Cancer Cytopathology

Introduction

The vast majority of pancreatic masses represent ductal adenocarcinoma (PDAC), which has a
dismal 5-year survival of less than 8%, and is currently the third leading cause of cancer-related
deaths in the United States.! Undifferentiated pancreatic carcinoma with osteoclastic giant cells
(UOC)is-an extremely rare pancreatic cancer that has a preponderance of osteoclastic giant
cellssshowing all the characteristics of osteoclasts of bone. It was first described by Sommers et

al in'1954 as “unusual carcinoma of pancreas".2 In 1968 Rosai named these tumors “carcinomas

of pancreas simulating giant cell tumor of bone”.” Its’ true incidence remains unknown because

of the'plethora of names by which it has been described including “pleomorphic carcinoma of
pancreas”, “giant cell carcinoma”, “osteoclastic giant-cell tumor or carcinoma”, “sarcomatoid
carcinoma” and “carcinosarcoma” to name a few. In the 2010-World Health Organization book
these tumors were classified as “variants” of pancreatic ductal adenocarcinoma under the

heading “undifferentiated carcinoma with osteoclastic giant cells”, * and are fundamentally

epithelial derived tumors with mesenchymal differentiation.>>

The average patient age is 62 years but age varies widely from 32 — 93 years.* *® Tumors are
typically large and circumscribed, and are defined by non-neoplastic, phagocytic, osteoclastic

giant cells'containing over 20 bland nuclei, in a background of “sarcomatoid” carcinoma, which

6,8-10
d.

may produce osteoi Some tumors show polypoid intraductal or intra-ampullary growth

8,11, 12

or cystic degeneration, while others arise in neoplastic mucinous cysts (mucinous cystic

neoplasm (MCN) or intraductal papillary mucinous neoplasm (IPMN)).2 %2

This article is protected by copyright. All rights reserved.
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Other than the macrophage-like osteoclastic giant cells that are typical of this tumor,’ two
other distinct tumor cell types, including large, highly pleomorphic mononuclear tumor giant
cells as well as small spindled or histiocytoid tumor cells sometimes resembling stromal cells
may be seen. Osteoclastic giant cells have been shown by morphologic, immunohistochemical,
molecularand ultrastructural studies to represent benign histiocytic cells likely recruited by the

9,16

tumor’s sarcomatoid component.™ *° Elevated chemoattractants noted in oral squamous and

inflammatory breast cancers have been postulated to play a similar chemotactic role in some

pancreaticand ampullary cancers, including uoc.® -8

Osteoclastic giant cells express CD68, vimentin, leukocyte common antigen, and are negative
for keratin‘and p53; however, the truly malignant cells in this tumor, i.e. the pleomorphic tumor
giant cells and spindled or histiocytoid cells (that are often overlooked in the background),
strongly express vimentin, and variably, but typically, express keratin, show mutant p53 staining
pattern (with diffuse positivity) and elevated Ki-67 proliferation index.* #% 2% yocs
frequently show an associated component of conventional PDAC.* ® While some studies
suggest an overall poor prognosis for UOC, with mean survival of 12 months,”’ more

recent studies have shown these tumors to have a more protracted clinical course relative to

conventional PDAC.% %123

While the histologic features of UOC (a.k.a. “osteoclastic giant cell carcinoma”) are well known
its cytologic features are only rarely described and mostly as isolated reports or small series.'”

438 \We herein present the cytologic findings in 15 fine needle aspirations (FNAs) defined by the
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presence of osteoclastic giant cells, and highlight useful diagnostic cytologic characteristics as
well as pertinent clinicopathologic features and associations. To date, this is the largest

cytologic series in the English literature.

Materials'and Methods

A multi-institutional pathology database search yielded 15 FNAs from 14 patients, including 6
from Emory University’s archives and consultation files, 2 each from Thomas Jefferson
University, Philadelphia, PA, University of Michigan, Ann Arbor, Ml and University of British
Columbia, Vancouver, BC and 1 each from Northside Hospital, Atlanta, GA, Mayo Clinic,
Rochester, MN, and Cleveland Clinic, Cleveland, OH. Resected pure undifferentiated carcinoma

lacking osteoclastic giant cells were excluded from analysis.

All'patients had image-guided (endoscopic ultrasound (n=11) or computerized tomography
(n=3)) FNAs, with or without on-site evaluation, with 1 — 7 passes per patient (mean 3.9). Cyst
fluid‘analysis and molecular studies were not performed on the specimens. Cytologic material
including smears, ThinPrep®, cellblocks and immunocytochemical stains (when available) were
reviewed. On average, 7 slides were available per case (range 2 — 19), including both

Papanicolaou and Diff Quik. Core biopsies were also available for review in 1 patient (# 14).

Twelve of 14 patients (86%) had follow-up resections and the tumors’ clinicopathologic

characteristics were documented. Additionally, cytologic samples were analyzed for the

presence and frequency (focal (1), moderate (2) or extensive (3)) of four cell types: (1)

This article is protected by copyright. All rights reserved.
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osteoclastic giant cells (OGCs), (2) spindled or histiocytoid tumor cells (SHCs), (3) mononuclear
pleomorphic tumor giant cells (TGCs), (4) PDAC component. Necrosis and acute inflammation

was also documented.

Comparison of Survival Differences between Aspirated UOCs, UOCs with No Prior FNA and
Conventional PDAC with Prior FNA

The survival of the FNA’ed UOC patients (n=14) was contrasted with a cohort of unaspirated,
resectedUOCs in the authors’ database (n=27), the detailed analysis of which was already

published,8 as well as a cohort of conventional PDACs that had been subjected to FNA (n=74).

Results

Clinical Characteristics

The 15 specimens were from 14 patients including 6 males and 8 females, ranging in age from
35-77 years (mean, 65.3 years). Seven were in the pancreatic head, 3 the body and 4 in the tail.

Clinicopathologic findings are summarized in Table 1.

Radiologic Findings

On imaging tumors ranged in size from 2.0 — 15 cm (mean, 7.3 cm) and were either purely cystic
(n=2, one was suspicious for a pseudocyst), purely solid (n=3, with radiologic diagnoses of PDAC
in 2 and sarcoma in 1), or mixed cystic and solid masses (n=9). Other radiologic diagnoses
included IPMN and cystic pancreatic neuroendocrine tumor (PanNET), among others (Table 1).

Interestingly, only one tumor, a 9.0 cm solid pancreatic mass, was called sarcoma on imaging.

This article is protected by copyright. All rights reserved.
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Cytologic Findings

Diff Quik, Papanicolaou smears and ThinPrep® slides ranged from moderately cellular (14/15
cases, 93%) to hypocellular (1/15; 7%). There were three distinct types of tumor cells: (1)
multinucleated osteoclastic giant cells, (2) large pleomorphic tumor giant cells and (3) smaller
spindled onhistiocytoid cells (Figure 1 -5). Malignant pleomorphic giant and
spindled/histiocytoid cells were in clusters, syncytial groups and singly dispersed, with high
nuclear to'cytoplasmic ratio and nuclear irregularity (both present in 12/15, 80%) (Figure 1-5).
Additionally, variable numbers of multinucleated osteoclast-like giant cells, ranging in size from
50 — 500 microns, were seen in 12/15 (80%) FNAs (Figure 1 - 2). Of the 3 FNAs that lacked all
three cell types one represented a 25cm MCN with a 2.0 cm UOC focus that was likely not
sampled by FNA, another (case # 15) was almost exclusively PDAC with only scattered small
patches of UOC component (of overall estimated size < 0.5 cm) identified only on the resection
specimen, and the third case (case # 6) had acellular smears, with rare atypical glandular cells
on cellblock but was called “negative” on initial cytologic diagnosis. Mitotic figures were
identified in rare tumor nuclei (Figure 3). Background necrotic debris (12/15, 80%) and a

neutrophilic inflammatory infiltrate (6/15, 40%) were seen in several (Figure 2).

On Papanicolaou-stained slides (smears and ThinPrep® slides), cellblocks and cores the
osteoclastic giant cells were easily identifiable, with multiple (10 or more) centrally clustered
oval or raisinoid nuclei, indistinct nucleoli and abundant pale blue- grey or eosinophilic

cytoplasm (Figure 1 and 2). The spindled/histiocytoid cells ranged from long, slender and

10
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atypical to round and bland (Figure 1). Pleomorphic tumor cells had large bizarre hyper- to
hypochromatic nuclei, and were single-lobed or polylobated, some with mummified features,
and macronucleoli (Figure 1 and 3). In all cases, tumor giant cells were the most frequent,

followed by spindled or histiocytoid cells then osteoclastic giant cells.

An adenocarcinoma component was notable on smears in 11/15 (73%) cases. These were
represented by sheets, clusters or singly dispersed malignant epithelial cells, with or without
cytoplasmic mucin vacuoles or overt gland formation (Figure 4). The corresponding resections

in these 11 cases also showed a PDAC component.

Cell blocks‘were available for review in 13/15 (87%) specimens and were very helpful in
supporting the diagnosis as they often showed the osteoclastic giant cells (Figure 1 and 2).
Single cell necrosis and confluent necrosis were present in 12/15 (80%) cases. A core biopsy had
also'been performed in case #14 and showed the 3 classical cell types of UOC (Figure 5).

Cytologic findings are summarized in Table 2.

The final diagnoses in associated cytopathology reports were UOC (6/15; 40%), poorly
differentiated carcinoma (2/15; 13%), “suspicious for neoplasm” (1/15; 7%), “negative for
malignant cells”(1/15; 7%) and PDAC (5/15; 33%), one (case #7) arising in a neoplastic mucinous
cyst which on FNA showed mucinous epithelium with high-grade atypia and necrosis.
Interestingly, on re-review the “negative” case (case # 6) in hindsight would best have been

interpreted as “atypical cells present or suspicious for adenocarcinoma” since the cell block

11
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showed a single highly atypical gland, while the smears were mostly acellular.

Immunocytochemical Findings

Immunocytochemical stains were performed in several cases and showed the following
pertinent-results: CD68 (a histiocytic marker) was diffusely and strongly positive in osteoclastic
giant cells (5/5 cases) and focally positive in rare isolated histiocytoid cells. Epithelial markers
were frequently positive, albeit focally, in tumor giant cells and spindled or histiocytoid tumor
cells; pancytokeratin was positive in 6/7 cases tested and was stronger in tumor giant cells;
CAM 5.2 and epithelial membrane antigen (EMA) were focally positive in tumor giant cells and
spindled or histiocytoid tumor cells in 2/3 and 2/2 cases respectively; 1 showed a mutant p53
pattern (diffuse, strong positivity) while p53 was negative in 2 cases (Figure 5). INI-1 which has
recently been shown to be a marker of a specific subset of undifferentiated carcinoma of
pancreas (typically without OGCs),*® was retained in all 3 tested tumors. Additional pertinent
negative stains include S100 in 3/3 cases. Interestingly Ki-67 immunostain was performed in 3

tumors and the proliferation index was 12, 18, and 40% respectively.

Histologic Findings in the 12 Resected Cases

Tumors were located in the pancreatic head (n=6), body (n=2) and tail (n=4) and resections
included 6 pancreatoduodenectomies and 6 distal pancreatectomies. Two tumors were not
resected. Tumors ranged in size from 0.6 — 13.0 cm (mean, 6.9 cm) and were mostly
demarcated and solid, with a cystic component in 11 cases; 3/11 cystic tumors had associated

neoplastic mucinous cysts (IPMN with high-grade dysplasia (n=1) and MCN with high grade
12
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dysplasia (n=2)). Of the 12 resections, 4 (33%) were pure UOC and 8 (67%) had admixed PDAC,
ranging from focal (10% in 5) to extensive (30-90% in 3) (Figure 1). One unresected tumor was a
pure UOC on FNA and core biopsy, while the other was “mixed”. The 12 resections had lymph
node sampling (15 — 33 lymph nodes) and four patients had lymph node metastasis. One
patient(case # 8) had liver metastasis at the time of pancreatectomy. Lymph-vascular and
perineural invasion were seen in 5 (42%) and 6 (50%) cases respectively and tumor margins
were positive in 1/12 (8%). Regarding pathologic(p) TNM stage (per American Joint Committee
on Cancer; Cancer Staging Manual 7t edition),40 one (8%) was pTINOMYX, four (33%) were
pT2NOMYX, five (42%) were pT3NOMX, one (8%) was pT3N1MX and one (8%) was pT3N1M1.
One unresected tumor was staged as T3N1M1 (case #14) based on markedly enlarged

peripancreatic lymph nodes and a large liver mass on imaging.

Follow-up Information

At an overall median follow-up period of 5 months (range 1-27), one patient died of peri-
operative'complications, 8 were alive (6 with no evidence of disease, and 2 with liver
metastasis; median survival, 3 months (range 1-27)), 6 were dead of disease (1 — 21 months),
and one.was lost to follow up at 3 months (Table 3). Chemotherapy was given to 5 patients
(survival 1 — 27 months), 3 of whom were alive at last follow-up, one was dead (survival 10
months) and the fifth was lost to follow-up after chemotherapy. See Table 1 for detailed length

of survival of each patient.

13
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Comparison of Survival between Aspirated UOCs, UOCs without Prior FNA and Conventional
PDACs with Prior FNA

When the FNA’ed UOC cohort (n=14) was compared to a cohort of UOCs that had not been
previously aspirated but was not stage-matched (n=27), there was a statistically significant
difference’in survival between the two, with the FNA’ed UOCs showing significantly shorter
median overall survival (8 months versus 92.4 months, p = 0.0135) than the UOCs that had not
been aspirated before resection (Table 3, Figure 6). When the same FNA’ed UOCs (n = 14) were
comparedto an FNA’ed conventional PDAC cohort (also not stage-matched) (n=74), FNA’ed
UOCs continued to trend toward shorter overall survival than the PDAC group (median survival
8 versus 15 months), but this failed to reach statistical significance (p = 0.279). Meanwhile,
there.was.a more striking survival advantage of the non-FNA’ed UOCs (n=27) compared to the

74 FNA’ed PDACs, but this fell short of statistical significance (p=0.058).

Discussion

Unique cytologic features of UOCs include a mixture of large, bland, multinucleated,
osteoclastic giant cells as well as highly pleomorphic malignant tumor giant cells and small
spindled or histiocytoid tumor cells. These are often present in a background of necrosis and
variable.neutrophilia, and may be associated with a conventional PDAC component, a frequent

findingion FNA of UOCs.*

The three classical cell types of UOC are identifiable on FNA in the majority of cases, making

cytologic distinction possible if this entity is considered in the differential. This was not just

14
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evident in our cohort but others’.3**37:33 yOC is not only recognizable on FNA but also on

brushings of its intraductal counterpart.'? The osteoclastic giant cells are perhaps easiest to
recognize, and once identified, should prompt a search for the other two cell types.
Interestingly, although only 40% of cases were correctly called UOC on cytology, review of the
original.cytology material of the remainder revealed that 60% of cases initially called PDAC,
both “poorly differentiated carcinomas” and the “suspicious for neoplasm” case all had the
three distinct tumor cell types typical of UOC, particularly osteoclastic giant cells. Thus, 80% of
specimens could have been accurately identified as having a UOC component on FNA. Only
three cases lacked all three cell types on FNA. One case showed features of a neoplastic
mucinous cyst with high-grade atypia and was diagnosed on cytology as “(at least)
adenocarcinoma in situ arising in a neoplastic mucinous cyst with high-grade atypia; suspicious
for invasion”. On resection, this case turned out to be a 25.0 cm MCN with extensive high-grade
dysplasia and a 2.0 cm focus of mixed UOC and PDAC, which was unlikely to have been sampled
during FNA. Despite generous sampling in one case, only PDAC was identified on FNA, while the

corresponding resection showed 90% PDAC and a very limited UOC component.

In mixed cases the UOC component may be focal, emphasizing the importance of careful
cytologic.examination and histologic sampling. Additionally, for those with an extensive cystic
component (whether due to degeneration or concomitant neoplastic mucinous cyst), the UOC
component may be overlooked. Tumors may also exhibit extensive fibrosis, hemorrhage and

even osteoid formation, which can lead to non-diagnostic samples.

15
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Tumors are known by names such as “osteoclastic giant-cell tumor of pancreas” and
“pleomorphic (giant cell) carcinomas of pancreas”. **3** Some have suggested differences in
behavior based on the amount of osteoclastic giant cells, with less aggressive behavior in

tumors more rich in osteoclastic giant cells. It is important to note that all UOCs have similar

behavior, despite the quantity of the three distinct cell types, including osteoclastic giant cells.

The significance of a UOC component cannot be overstated as we showed in a recent histologic
study of 38 UOCs that (whether pure or combined with PDAC), tumors with a UOC component
have amore protracted clinical course with significantly longer 5-year survival than
conventional PDAC (59.1 versus 15.7% in poorly differentiated PDACs).8 This suggests that UOCs
should be resected once identified, if patients are good surgical candidates. However, an
interesting observation in our limited FNA cohort was the shorter survival of FNA’ed UOCs
which was very similar to, if not worse than that of PDACs, while UOCs without an FNA prior to
resection had a much better prognosis than both groups. This may be attributable to selection
bias where patients with more aggressive UOCs were more likely to have diagnostic procedures
perhaps because of symptoms. Additionally, the PDACs and non-FNA’ed UOCs were not stage-
matched with our cohort, which may also account for survival differences. Nevertheless, the
shorter survival of FNA’ed UOCs relative to our previously studied UOC group raises concern for
“whether FNA negatively impacts these tumors’ prognosis”. The FNA procedure is safe for the
majority of tumors, including pancreatic ones. In fact, we recently analyzed our PDAC database
comparing FNA’ed tail PDACs with those that had not been FNA’ed before resection and found

survival to be identical in both groups (unpublished data). But it is possible that some tumors

16
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(pancreatic colloid carcinoma and mixed salivary gland tumors) may spread after manipulation,
and may require removal of the needle tract, similar to mixed salivary glands tumors.***? If this
observation is ultimately confirmed by other studies, then UOC may prove to be one of those

rare tumors with unique biological properties that create vulnerability to iatrogenic spread.

The clinicopathologic characteristics in our cohort are similar to previous reports, in that our

#6710 \yith large tumors (mean 6.9

patients were predominantly female, of mean age 65 years,
cm), many with a PDAC component and tumoral intraepithelial neoplasms (MCN and IPMN) in
20%.2%3 The coexistence of UOC with MCN and IPMN is well documented.® > A cystic
component (mostly cystic degeneration) was seen in most UOCs in our cohort. This can cause
radiologic misdiagnosis as neoplastic mucinous cyst or pseudocyst, or limit sampling of the
tumor’s solid component. Knowledge of the association between UOC and neoplastic mucinous
cysts is critical in ensuring that resected mucinous cysts are extensively sampled, so as not to
miss a UOC component. UOCs may also protrude as polyps into the pancreatic or bile duct,
duodenum or ampulla, leading to radiologic misdiagnosis as IPMN, intra-ampullary tubulo-

papillary neoplasm or intraductal papillary neoplasm of bile duct.® **

Immunohistochemistry can be especially helpful in the cyto-histologic diagnosis of UOC as
osteoclastic giant cells consistently express the histiocytic marker CD68 and are typically
negative for epithelial markers and Ki-67.%° Additionally, malignant pleomorphic tumor cells
and spindled/histiocytoid tumor cells variably express pancytokeratin, CAM5.2 and EMA, which

are typically negative in osteoclastic giant cells. Ki67 proliferation index is also high in these

17
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cells. p53 may be expressed by malignant tumor giant cells and spindled or histiocytoid tumor
cells but is negative in osteoclastic giant cells.* ® Only one of four UOCs in our cohort showed a

mutant p53 staining pattern.

The significance of the presence and amount of PDAC in these tumors has been previously
studied, including by our group.8 In our prior study we found a PDAC component in 75% of

cases however it had no effect on overall survival, when PDAC percentages were examined.

Differential Diagnosis
Multinucleated (reactive or neoplastic) giant cells can be seen in benign and malignant
processes.in the pancreas including chronic pancreatitis, PanNET and solid-pseudopapillary

neoplasm (SPN).35, 43,44

The highly atypical, hyperchromatic multinucleated giant cells in
PanNETSs represent neuroendocrine “atypia” of a symplastic nature, a well-known degenerative
phenomenon with no clinical significance.** Degenerating “cercariform” giant cells have also
been described in SPN.** In both PanNETs and SPN background tumor cells show the other
cytologic characteristics that typify these neoplasms (such as plasmacytoid cells with salt and

pepper chromatin in PanNETs and open chromatin and longitudinal nuclear grooves in SPN),

facilitating distinction.

A major differential of UOC is undifferentiated PDAC, NOS type. On cytology these tumors are
highly pleomorphic with clustered or singly dispersed highly malignant cells with or without

cytoplasmic mucin vacuoles but with high nuclear to cytoplasmic ratio, necrosis and brisk
18
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mitotic activity. These tumors however lack osteoclastic giant cells which distinguishes them
from UOC. Additionally tumor cells in undifferentiated PDAC are keratin positive and do not

express histiocytic markers. Their prognosis however is typically much worse than UOC.

Another “undifferentiated” pancreatic primary, undifferentiated rhabdoid carcinoma with KRAS
alterationsjiand SMARCB1 (INI-1) loss which was recently described by Agaimy et al, is an
important differential.> This tumor typically shows eosinophilic rhabdoid cells with
pleomorphic nuclei and prominent nucleoli that may mimic the pleomorphic tumor giant cells
of UOC. However, they either exhibit loss of INI-1 or show KRAS mutations, unlike UOC which to
date has not been shown to have INI-1 loss. Undifferentiated rhabdoid pancreatic carcinomas
do not contain osteoclastic giant cells.** We performed INI-1 testing in three UOCs and it was
retained in'all three.

Malignant melanoma frequently metastasizes to the pancreas and be confused with UOC.*> %
Melanoma tumor cells may be spindled or epithelioid and single, with prominent nucleoli that
mimic UOC. Additionally, multinucleated tumor giant cells may be confused with the
osteoclastic giant cells of UOC. However, melanoma is negative for histiocytic and epithelial
markers.and positive for melanoma markers $100, melan-A and HMB-45, which would be

negative in UOC.

While primary pancreatic sarcoma is uncommon, sarcoma metastasizing to pancreas (including

4547 such tumors are

leiomyosarcoma and rhabdomyosarcoma) is a known phenomenon.

19
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unlikely to show the bland osteoclastic giant cells of UOC, are typically more cellular and

mitotically active than UOC, and are negative or only focally positive for epithelial markers.

Another key differential is chronic pancreatitis with exuberant granulation tissue formation.
Whenone of our cases (case # 3, a consult from an outside institution) was initially reviewed by
five experienced pathologists at our intradepartmental conference, it was interpreted as
chronic pancreatitis with exuberant granulation tissue formation, because it contained
numerous foamy looking histiocytoid cells, giant cells and capillaries. Immunohistochemical
stains had been performed by the submitting institution including pancytokeratin, CAM5.2,
vascular markers (ERG and CD31), S100, CD45, ALK and CD35 (all of them negative). Despite
strong CD68 and CD163 positivity in the osteoclastic giant cells a definitive diagnosis was not
reached at the outside institution. EMA was performed at our institution and its positivity in the
spindled and histiocytoid cells was helpful in leading to an accurate cytologic diagnosis of UOC.
Additionally, ki-67 index was high in malignant cells.

Conclusion

In conclusion, undifferentiated pancreatic carcinoma with osteoclastic giant cells is a rare
distinctive malignant pancreatic tumor that is typically large, frequently has a PDAC component
and shows three classical cell types (osteoclastic giant cells, pleomorphic tumor giant cells and
spindled or histiocytoid tumor cells), which make cytologic diagnosis possible in the majority of
cases. Tumors show a strong association with mucinous tumoral intraepithelial neoplasms and
have a propensity for cystic degeneration. While UOCs have been recently shown to have a

better prognosis than that historically thought, the prognosis in our small cohort was poor,
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raising the possibility of selection bias in subjecting more aggressive UOCs to FNA, versus a

negative link between FNA and survival. Larger studies are needed to explore this association.
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Table 1. Clinicopathologic Characteristics of Undifferentiated Pancreatic Carcinoma with Osteoclastic giant Cells (n=15)
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" Caq ytopatimorogy "
FNA . Imaging Size o:)n ‘ida?m)n%ﬂ Radiologic Cytologic Histologic Size .Of Follow-up
Age Sex Location . Imaging Radiologic R 3 X . . 3 Invasion
# Modality s Diagnosis Diagnosis Diagnosis (mths)
(cm) Findings (cm)
Clustered Poorly
1 cysts w/ dlf'fer(::ntlated Mixed
septal carcinoma uoc 10 mths,
71 F Head MRI 7.2 enhancement IPMN 3.0 LTF/U after
; B and chemo
2 ! . differentiated PDAC
No large solid N
component carcinoma
2.2 mths,
3 54 F Body N/A N/A N/A N/A uoc uoc 2.1 ALIVE, NED
10.2 mths,
Solid and Mixed |"|:3:?n‘;vt/s
4 66 F Tail MRI 6.8 . PDAC uoc uocC and 7.1
cystic mass (PDAC
PDAC
component
)
Cystic mass e 3. mths,
5 51 F Head cr 3.4 peripheral Cystic Suspicious for 0o g 5.4 Alive, NED,
NET neoplasm Received
nodular PDAC .
radiation
components
Pancreatic
neck
stricture,
as:t‘:lr(::‘.ic Chronic Negative for Mixed 12.9 mths
6 75 F Head MRI N/A P pancreatitis malignant uocC and 0.6 . !
duct DEAD
. . vs Tumor cells PDAC
dilatation;
no
measurable
mass
Mixed
Complex ZSD:I::I uoC and 27 mths
7 35 [ F Tail MRI 25.0 solid and PDAC possIby PDAC, 2.5 »
. arising in ALIVE, NED
cystic mass NMC MCN w/
HGD
Cystic and Possible uoc, :3\'[‘::[-7
8 a9 F Tail MRI 5.6 L > PDAC PDAC and 1.0 i
solid mass cystic NET uocC liver
MCN
mets
9 3 ™ Head cr 6.0 Cysticlesion  Pseudocyst uoc uoc 6.5 21';’:L"I;hs'
10 77 F Head cr 9.0 solid mass Sarcoma uoc N/A N/A 1';;:‘35'
. PDAC vs uocC and 6.13 mths,
11 65 M Head EUS 2.0 Solid mass lymphoma PDAC PDAC 2.5 DEAD
csgtl;g ::: LS 3.17 mths
12 67 M Tail EUS 4.9 Y . & PDAC uoc IPMN w/ 11.0 : ’
and tail ALIVE
HGD
mass
Mass in uoc 5.1 mths,
13 59 M Head EUS 2.2 PDAC PDAC and 4.1 DEAD w/
head .
PDAC liver mets
Solid and 3.15 mths,
14 65 M Body MRI 13.0 cystic mass PDAC uoc N/A N/A ALIVE w/
in body liver mets
Solid mass uoc 22 mths,
15 75 M Body EUS 5.4 with 1.3 cm PDAC PDAC and 7.3 ALIVE,NED
cyst PDAC post chemo

FNA, fine needle aspiration; MRI, magnetic resonance imaging; PDAC, pancreatic ductal adenocarcinoma; UOC, undifferentiated pancreatic carcinoma with osteoclastic giant cells; CT,
computerized tomography; NET, neuroendocrine tumor; EUS, endoscopic ultrasound; NMC, neoplastic mucinous cyst; IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic
neoplasm; NED, no evidence of disease; LTF/U, lost to follow-up; Mets, metastasis; Chemo, chemotherapy; N/A, not available.
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Table 2. Cytologic Findings in Undifferentiated Pancreatic Carcinoma with Osteoclastic Giant Cells (n=15)

Cytologic Osteoclastic Pleomorphi Spindled or PDAC . .
. . . . .. . Neutrophil Necrosi
Case # Diagnosis Giant Cells c Giant Cells Histiocytoid Component
s s
Cells

1 PDCA 1 3 1 1 2 Yes
02 PDCA 1 3 1 1 2 Yes
13 uoc 2 3 3 0 2 Yes
“ uoc 3 3 3 1 2 Yes
o Suspicious for
45 P 2 2 1 2 2 Yes
5 neoplasm
66 Negative 0 0 0 1 0 No

l PDAC possibly
g7 - 0 0 0 1 0 Yes
9 arising in NMC
B PDAC 1 3 3 1 0 Yes
19 uocC 2 2 1 0 0 No
410 uocC 1 1 3 2 0 No
i1 PDAC 2 1 2 3 0 Yes
512 uocC 3 3 3 0 0 Yes
613 PDAC 3 3 2 1 0 Yes
M4 uoc 3 3 3 0 0 Yes
ol5 PDAC 0 0 0 3 0 Yes
OTOTAL 12/15 12/15 12/15 11/15 5/15 Yes =12/15
](n=15) (80%) (80%) (80%) (73%) (33%) (80%)
‘Frequency 24/45 30/45 26/45 17/45 10/45
4(n=45) (56%) (67%) (57%) (38%) (22%)

5), absent; 1, present focally; 2, moderate amount; 3, extensive; PDCA, poorly differentiated carcinoma; UOC, undifferentiated carcinoma with osteoclastic giant cells, NMC,
@eoplastic mucinous cyst; PDAC, pancreatic ductal adenocarcinoma.
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Table 3. Overall Patient Survival Based on Diagnosis and History of Previous FNA

UOC with UOC without PDAC with
Prior FNA Prior FNA Prior FNA p-value
(n=14) (n=27) (n=74)
Median survival (mths) 8 92.4 15.6 0.0578
1-year survival (%) 39.3 87.4 60.7
3-year survival (%) - 57.5 31.6
5-year survival (%) - 57.5 23

FNA, fine needle aspiration; UOC, undifferentiated pancreatic carcinoma with osteoclastic giant cells; FNA, fine needle aspiration;

PDAC, pancreatic ductal adenocarcinoma.
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Legends to Figures

Figure 1: Case # 4. (A) Hypercellular smear composed of 3 distinct cell types including a
centrally located multinucleated osteoclastic giant cell surrounded by pleomorphic tumor giant
cells'and spindled and histiocytoid tumor cells (Diff Quik stain, magnification x200). (B) Tumor
cells'inca-syncytial cluster including pleomorphic tumor giant cells and spindled cells with a
multinucleated osteoclastic giant cell on the right (Papanicolaou stain, magnification x200). (C)
Tumor giant cells are markedly pleomorphic, with nuclear irregularity and hypochromasia
(Papanicelaou stain, magnification x400). (D) Corresponding resection in same patient showed
a mixed conventional pancreatic ductal adenocarcinoma (upper half) and circumscribed
undifferentiated carcinoma with osteoclastic giant cells (lower half) (Hematoxylin and eosin

stain, magnification x40).

Figure 2: Morphologic spectrum of osteoclastic giant cells: (A) Numerous multinucleated giant
cells ranging in size from 50-500 W are present in this example (Papanicolaou stain,
magnification x100). (B) Osteoclastic giant cells are noted in a background of necrotic debris,
neutrophils and rare pleomorphic tumor giant cells (Papanicolaou stain, magnification x200).
(C) Osteoclastic giant cells have centrally clustered, bland nuclei with fine chromatin
(Papanicolaou stain, magnification x400). (D) In this example (case # 11) Osteoclastic giant cells
were infrequent and best seen on cell block where they had more atypical nuclei with washed
out chromatin and large prominent nucleoli admixed with spindled tumor cells (Hematoxylin

and eosin stain, magnification x400).
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Figure 3: Morphologic spectrum of pleomorphic tumor giant cells. (A) Numerous singly
dispersed epithelioid tumor cells with high nuclear to cytoplasmic ratio, irregular nuclei and
numerous abnormal mitotic figures are seen in case # 3 (Diff Quik stain, magnification x200). (B)
On ThinPrep these pleomorphic tumor giant cells (case # 1) have a high nuclear to cytoplasmic
ratio with-coarse chromatin and marked nuclear irregularity (Papanicolaou stain, magnification

x400).

Figure 4: Morphologic spectrum of pancreatic ductal adenocarcinoma component. (A) In this
example (case # 11) a sheet of malignant ductal cells with nuclear hypochromasia and
prominent nucleoli is seen with background pleomorphic tumor giant cells (Papanicolaou stain,
maghnification x200). (B) ThinPrep smear (case # 13) shows cluster of slightly pleomorphic ductal
cells with high nuclear to cytoplasmic ratio and mild pleomorphism in a background of necrosis
and rare single pleomorphic tumor giant cells (Papanicolaou stain, magnification x200). (C) In
this example (case # 4) the adenocarcinoma component was more difficult to identify and was
present as rare isolated clusters of epithelial cells with prominent cytoplasmic vacuoles
containing targetoid mucin droplets (Papanicolaou stain, magnification x400). (D) This cell
cluster in case # 11 is recognizable as adenocarcinoma because of the central mucin vacuole

(Papanicolaou stain, magnification x400).

Figure 5: Case # 14: (A) Core biopsy shows sheets of pleomorphic tumor giant cells, histiocytoid
tumor cells and osteoclastic giant cells (Hematoxylin and eosin stain, magnification x400). (B)

Osteoclastic giant cells and scattered histiocytoid tumor cells show strong positivity for CD68
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(magnification x200). Strong diffuse positivity for p53 (C) and Ki-67 (D) is seen in pleomorphic

and histiocytoid tumor cells but is negative in osteoclastic giant cells (magnification x200).

Figure 6: Kaplan Meier survival curves show that patients with previously aspirated UOCs had a
significantly shorter survival than their non-aspirated counterparts (8 vs 92 months; p=0.0135)
and a comparable if not worse survival than aspirated conventional PDACs (8 vs 15 months;
p=0.2791). This is in contrast to non-aspirated UOCs which have a longer survival (92 vs 15

months; p=0.058) than aspirated PDACs.

28

This article is protected by copyright. All rights reserved.



Page 29 of 41

Cancer Cytopathology

References

10.

11.

12.

13.

14.

Cancer Facts and Figures. 2016. Available at:

http://www.cancer.org/acs/groups/content/@research/documents/document/acspc-047079.pdf.

Accessed October 25, 2016.

Sommers SC, Meissner WA. Unusual carcinomas of the pancreas. AMA Arch Pathol. 1954;58:101-111.
Rosai J. Carcinoma of pancreas simulating giant cell tumor of bone. Electron-microscopic evidence of its
acinar cell origin. Cancer. 1968;22:333-344.

Fukushima N, Hruban RH, Kato Y, et al. Ductal adenocarcinoma variants and mixed neoplasms of the
pancreas. In: Bosman FT, Carneiro F, Hruban RH, et al., eds. WHO Classification of Tumours of the
Digestive Tract. Lyon, France: IARC Press; 2010:292-295.

Baniel J, Konichezky M, Wolloch Y. Osteoclast-type giant cell tumor of the pancreas. Case report. Acta Chir
Scand. 1987;153:67-69.

Nojima T, Nakamura F, Ishikura M, Inoue K, Nagashima K, Kato H. Pleomorphic carcinoma of the pancreas
with osteoclast-like giant cells. Int J Pancreatol. 1993;14:275-281.

Hruban RH PM, Klimstra DS Tumors of the Pancreas. Washington, DC: ARP Press; 2007.

Muraki T, Reid MD, Basturk O, et al. Undifferentiated Carcinoma With Osteoclastic Giant Cells of the
Pancreas: Clinicopathologic Analysis of 38 Cases Highlights a More Protracted Clinical Course Than
Currently Appreciated. Am J Surg Pathol. 2016;40:1203-1216.

Westra WH, Sturm P, Drillenburg P, et al. K-ras oncogene mutations in osteoclast-like giant cell tumors of
the pancreas and liver: genetic evidence to support origin from the duct epithelium. Am J Surg Pathol.
1998;22:1247-1254.

Hoorens A, Prenzel K, Lemoine NR, Kloppel G. Undifferentiated carcinoma of the pancreas: analysis of
intermediate filament profile and Ki-ras mutations provides evidence of a ductal origin. J Pathol.
1998;185:53-60.

Weigt J, Bellutti M, Malfertheiner P. Osteoclast-like giant-cell tumour of the pancreas causing painful
ampullary obstruction. Dig Liver Dis. 2007;39:952.

Ashkenazi S, Sharon P, Levij IS, Reinhartz T, Rachmilewitz D. Giant cell carcinoma of the pancreas. Report
of a case with upper gastrointestinal bleeding diagnosed by endoscopic brush cytology. Am J
Gastroenterol. 1978;70:302-305.

Jang KT, Park SM, Basturk O, et al. Clinicopathologic characteristics of 29 invasive carcinomas arising in
178 pancreatic mucinous cystic neoplasms with ovarian-type stroma: implications for management and
prognosis. Am J Surg Pathol. 2015;39:179-187.

Sarnaik AA, Saad AG, Mutema GK, Martin SP, Attar A, Lowy AM. Osteoclast-like giant cell tumor of the

pancreas associated with a mucinous cystadenocarcinoma. Surgery. 2003;133:700-701.

29

This article is protected by copyright. All rights reserved.



Cancer Cytopathology Page 30 of 41

Sedivy R, Kalipciyan M, Mazal PR, et al. Osteoclast-like giant cell tumor in mucinous cystadenocarcinoma
of the pancreas: an immunohistochemical and molecular analysis. Cancer Detect Prev. 2005;29:8-14.
Dhall D, Klimstra DS. The cellular composition of osteoclastlike giant cell-containing tumors of the
pancreatobiliary tree. Am J Surg Pathol. 2008;32:335-337; author response 337.

Khayyata S, Basturk O, Adsay NV. Invasive micropapillary carcinomas of the ampullo-pancreatobiliary
region and their association with tumor-infiltrating neutrophils. Mod Pathol. 2005;18:1504-1511.

Reid MD, Basturk O, Thirabanjasak D, et al. Tumor-infiltrating neutrophils in pancreatic neoplasia. Mod
Pathol. 2011;24:1612-1619.

Lukas Z, Dvorak K, Kroupova I, Valaskova I, Habanec B. Immunohistochemical and genetic analysis of
osteoclastic giant cell tumor of the pancreas. Pancreas. 2006;32:325-329.

Molberg KH, Heffess C, Delgado R, Albores-Saavedra J. Undifferentiated carcinoma with osteoclast-like
giant cells of the pancreas and periampullary region. Cancer. 1998;82:1279-1287.

Deckard-Janatpour K, Kragel S, Teplitz RL, et al. Tumors of the pancreas with osteoclast-like and
pleomorphic giant cells: an immunohistochemical and ploidy study. Arch Pathol Lab Med. 1998;122:266-
272.

Maksymov V, Khalifa MA, Bussey A, Carter B, Hogan M. Undifferentiated (anaplastic) carcinoma of the
pancreas with osteoclast-like giant cells showing various degree of pancreas duct involvement. A case
report and literature review. JOP. 2011;12:170-176.

Mannan R, Khanna M, Bhasin TS, Misra V, Singh PA. Undifferentiated carcinoma with osteoclast-like giant
cell-tumor of the pancreas: a discussion of rare entity in comparison with pleomorphic giant cell tumor of
the pancreas. Indian J Pathol Microbiol. 2010;53:867-868.

Chopra S, Wu ML, Imagawa DK, Lee J, Gu M. Endoscopic ultrasound-guided fine-needle aspiration of
undifferentiated carcinoma with osteoclast-like giant cells of the pancreas: a report of 2 cases with
literature review. Diagn Cytopathol. 2007;35:601-606.

Ezenekwe AM, Collins BT, Ponder TB. Mixed osteoclastic/pleomorphic giant cell tumor of the pancreas: a
case report. Acta Cytol. 2005;49:549-553.

Gupta RK, Alansari AG. Aspiration cytology and immunocytochemical study of an unusual carcinoma of
the pancreas with pleomorphic giant cells. Cytopathology. 1994;5:306-309.

Gupta RK, Fauck R, Wakefield SJ. Diagnosis of metastatic pleomorphic giant cell carcinoma of the pancreas
using fine catheter aspiration cytology. Cytopathology. 1992;3:35-41.

Manci EA, Gardner LL, Pollock WJ, Dowling EA. Osteoclastic giant cell tumor of the pancreas. Aspiration
cytology, light microscopy, and ultrastructure with review of the literature. Diagn Cytopathol. 1985;1:105-
110.

Moore JC, Bentz JS, Hilden K, Adler DG. Osteoclastic and pleomorphic giant cell tumors of the pancreas: A

review of clinical, endoscopic, and pathologic features. World J Gastrointest Endosc. 2010;2:15-19.

30

This article is protected by copyright. All rights reserved.



Page 31 of 41

Cancer Cytopathology

Moore JC, Hilden K, Bentz JS, Pearson RK, Adler DG. Osteoclastic and pleomorphic giant cell tumors of the
pancreas diagnosed via EUS-guided FNA: unique clinical, endoscopic, and pathologic findings in a series of
5 patients. Gastrointest Endosc. 2009;69:162-166.

Mullick SS, Mody DR. "Osteoclastic" giant cell carcinoma of the pancreas. Report of a case with aspiration
cytology. Acta Cytol. 1996;40:975-979.

Rustagi T, Rampurwala M, Rai M, Golioto M. Recurrent acute pancreatitis and persistent
hyperamylasemia as a presentation of pancreatic osteoclastic giant cell tumor: an unusual presentation of
a rare tumor. Pancreatology. 2011;11:12-15.

Shah:A, Khurana T, Freid L, Siddiqui AA. Undifferentiated Carcinoma with Osteoclast-Like Giant Cells of the
Pancreas in a Patient with New Diagnosis of Follicular Non-Hodgkin's Lymphoma. ACG Case Rep J.
2014;1:109-111.

Silverman JF, Dabbs DJ, Finley JL, Geisinger KR. Fine-needle aspiration biopsy of pleomorphic (giant cell)
carcinoma of the pancreas. Cytologic, immunocytochemical, and ultrastructural findings. Am J Clin Pathol.
1988;89:714-720.

Silverman JF, Finley JL, Berns L, Unverferth M. Significance of giant cells in fine-needle aspiration biopsies
of benign and malignant lesions of the pancreas. Diagn Cytopathol. 1989;5:388-391.

Silverman JF, Finley JL, MacDonald KG, Jr. Fine-needle aspiration cytology of osteoclastic giant-cell tumor
of the pancreas. Diagn Cytopathol. 1990;6:336-340.

Walts AE. Osteoclast-type giant-cell tumor of the pancreas. Acta Cytol. 1983;27:500-504.

Gao'L, Li ZS, Jin ZD, Man XH, Zhang MH, Zhu MH. Undifferentiated carcinoma with osteoclast-like giant
cells of the pancreas diagnosed by endoscopic ultrasonography-guided fine-needle aspiration. Chin Med J
(Engl). 2009;122:1598-1600.

Agaimy A, Haller F, Frohnauer J, et al. Pancreatic undifferentiated rhabdoid carcinoma: KRAS alterations
and'SMARCB1 expression status define two subtypes. Mod Pathol. 2015;28:248-260.

Exocrine and endocrine pancreas at-a-glance. American Joint Committee on Cancer; Cancer Staging
Manual. New York: Springer; 2010:241-249.

Malard O, Wagner R, Joubert M, et al. Prognostic factors for secondary recurrence of pleomorphic
adenoma: a 20-year, retrospective study. J Laryngol Otol. 2013;127:902-907.

Adsay NV, Pierson C, Sarkar F, et al. Colloid (mucinous noncystic) carcinoma of the pancreas. Am J Surg
Pathol. 2001;25:26-42.

Samad A, Shah AA, Stelow EB, Alsharif M, Cameron SE, Pambuccian SE. Cercariform cells: another
cytologic feature distinguishing solid pseudopapillary neoplasms from pancreatic endocrine neoplasms
and acinar cell carcinomas in endoscopic ultrasound-guided fine-needle aspirates. Cancer Cytopathol.

2013;121:298-310.

31

This article is protected by copyright. All rights reserved.



Cancer Cytopathology Page 32 of 41

Reid MD, Balci S, Saka B, Adsay NV. Neuroendocrine tumors of the pancreas: current concepts and
controversies. Endocr Pathol. 2014;25:65-79.

Olson MT, Wakely PE, Jr., Ali SZ. Metastases to the pancreas diagnosed by fine-needle aspiration. Acta
Cytol. 2013;57:473-480.

Pang JC, Roh MH. Metastases to the Pancreas Encountered on Endoscopic Ultrasound-Guided, Fine-
Needle Aspiration. Arch Pathol Lab Med. 2015;139:1248-1252.

Alomari AK, Ustun B, Aslanian HR, Ge X, Chhieng D, Cai G. Endoscopic ultrasound-guided fine-needle
aspiration diagnosis of secondary tumors involving the pancreas: An institution's experience. Cytojournal.

2016;13:1.

32

This article is protected by copyright. All rights reserved.



Page 33 of 41 Cancer Cytopathology

i

Figure 1: Case # 4. (A) Hypercellular smear composed of 3 distinct cell types including a centrally located
multinucleated osteoclastic giant cell surrounded by pleomorphic tumor giant cells and spindled and
histiocytoid tumor cells (Diff Quik stain, magnification x200). (B) Tumor cells in a syncytial cluster including
pleomorphic tumor giant cells and spindled cells with a multinucleated osteoclastic giant cell on the right
(Papanicolaou stain, magnification x200). (C) Tumor giant cells are markedly pleomorphic, with nuclear
irregularity and hypochromasia (Papanicolaou stain, magnification x400). (D) Corresponding resection in
same patient showed a mixed conventional pancreatic ductal adenocarcinoma (upper half) and
circumscribed undifferentiated carcinoma with osteoclastic giant cells (lower half) (Hematoxylin and eosin

stain, magnification x40).
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Figure 2: Morphologic spectrum of osteoclastic giant cells: (A) Numerous multinucleated giant cells ranging
in size from 50-500 u are present in this example (Papanicolaou stain, magnification x100). (B) Osteoclastic
giant cells are noted in a background of necrotic debris, neutrophils and rare pleomorphic tumor giant cells
(Papanicolaou stain, magnification x200). (C) Osteoclastic giant cells have centrally clustered, bland nuclei
with fine chromatin (Papanicolaou stain, magnification x400). (D) In this example (case # 11) Osteoclastic
giant cells were infrequent and best seen on cell block where they had more atypical nuclei with washed out
chromatin and large prominent nucleoli admixed with spindled tumor cells (Hematoxylin and eosin stain,
magnification x400).
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Figure 3: Morphologic spectrum of pleomorphic tumor giant cells. (A) Numerous singly dispersed epithelioid
tumor cells with high nuclear to cytoplasmic ratio, irregular nuclei and numerous abnormal mitotic figures
are seen in case # 3 (Diff Quik stain, magnification x200). (B) On ThinPrep these pleomorphic tumor giant
cells (case # 1) have a high nuclear to cytoplasmic ratio with coarse chromatin and marked nuclear
irregularity (Papanicolaou stain, magnification x400).
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Figure 4: Morphologic spectrum of pancreatic ductal adenocarcinoma component. (A) In this example (case
# 11) a sheet of malignant ductal cells with nuclear hypochromasia and prominent nucleoli is seen with
background pleomorphic tumor giant cells (Papanicolaou stain, magnification x200). (B) ThinPrep smear

(case # 13) shows cluster of slightly pleomorphic ductal cells with high nuclear to cytoplasmic ratio and mild

pleomorphism in a background of necrosis and rare single pleomorphic tumor giant cells (Papanicolaou stain,

magnification x200). (C) In this example (case # 4) the adenocarcinoma component was more difficult to
identify and was present as rare isolated clusters of epithelial cells with prominent cytoplasmic vacuoles
containing targetoid mucin droplets (Papanicolaou stain, magnification x400). (D) This cell cluster in case #
11 is recognizable as adenocarcinoma because of the central mucin vacuole (Papanicolaou stain,
magnification x400).
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Figure 5: Case # 14: (A) Core biopsy shows sheets of pleomorphic tumor giant cells, histiocytoid tumor cells
and osteoclastic giant cells (Hematoxylin and eosin stain, magnification x400). (B) Osteoclastic giant cells
and scattered histiocytoid tumor cells show strong positivity for CD68 (magnification x200). Strong diffuse

positivity for p53 (C) and Ki-67 (D) is seen in pleomorphic and histiocytoid tumor cells but is negative in
osteoclastic giant cells (magnification x200).
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p=0.0578
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Figure 6: Kaplan Meier survival curves show that patients with previously aspirated UOCs had a significantly
shorter survival than their non-aspirated counterparts (8 vs 92 months; p=0.0135) and a comparable if not
worse survival than aspirated conventional PDACs (8 vs 15 months; p=0.2791). This is in contrast to non-
aspirated UOCs which have a longer survival (92 vs 15 months; p=0.058) than aspirated PDACs.
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Table 1. Clinicopathologic Characteristics of Undifferentiated Pancreatic Carcinoma with Osteoclastic giant Cells (n=15)
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" Caql ytopatmorogy -
FNA . Imaging Size ?n ‘idél?ﬁ&n@ Radiologic Cytologic Histologic Size .Of Follow-up
Age Sex Location . Imaging Radiologic . A N . . . Invasion
# Modality s Diagnosis Diagnosis Diagnosis (mths)
(cm) Findings (cm)
Clustered Poorly
1 cysts w/ dlffere.zntlated Mixed
septal carcinoma uoC 10 mths,
71 F Head MRI 7.2 enhancement IPMN 3.0 LTF/U after
3 ey and chemo
2 ! . differentiated PDAC
No large solid N
component carcinoma
3 54 F Bod N/A N/A N/A N/A uoc uoc 21 2.2 mths,
Y : ALIVE, NED
10.2 mths,
solid and Mixed |Ii:::r\21:t/s
4 66 F Tail MRI 6.8 . PDAC uoc uocC and 7.1
cystic mass (PDAC
PDAC
component
)
Cystic mass e a1 mths,
5 51 F Head cr 3.4 peripheral Cystic Suspicious for ;0 g 5.4 Alive, NED,
NET neoplasm Received
nodular PDAC .
radiation
components
Pancreatic
neck
stricture,
as:t‘:’reer:tic Chronic Negative for Mixed 12.9 mths
6 75 F Head MRI N/A P pancreatitis malignant UoC and 0.6 . !
duct DEAD
" . vs Tumor cells PDAC
dilatation;
no
measurable
mass
Mixed
Complex :Is):; UoC and 27 mths
7 35 F Tail MRI 25.0 solid and PDAC p‘ . y PDAC, 2.5 !
. arising in ALIVE, NED
cystic mass NMC MCN w/
HGD
Cystic and Possible g :Lzl\rl‘;t:‘vs/’
8 a9 F Tail MRI 5.6 L > PDAC PDAC and 1.0 i
solid mass cystic NET UOC liver
MCN
mets
9 3 ™ Head cr 6.0 Cysticlesion  Pseudocyst uoc uoc 6.5 ZI'EiAmghs’
. 1.7 mths,
10 77 F Head cT 9.0 Solid mass Sarcoma uoc N/A N/A DEAD
. PDAC vs uocC and 6.13 mths,
11 65 M Head EUS 2.0 Solid mass lymphoma PDAC PDAC 2.5 DEAD
cS(s)tI:g ::::J‘ AL 3.17 mths
12 67 M Tail EUS 49 ¥ . . PDAC uoc IPMN w/ 11.0 : ’
and tail ALIVE
HGD
mass
Mass in uoc 5.1 mths,
13 59 M Head EUS 2.2 PDAC PDAC and 4.1 DEAD w/
head .
PDAC liver mets
Solid and 3.15 mths,
14 65 M Body MRI 13.0 cystic mass PDAC uocC N/A N/A ALIVE w/
in body liver mets
Solid mass uoc 22 mths,
15 75 M Body EUS 5.4 with 1.3 cm PDAC PDAC and 7.3 ALIVE,NED
cyst PDAC post chemo

FNA, fine needle aspiration; MRI, magnetic resonance imaging; PDAC, pancreatic ductal adenocarcinoma; UOC, undifferentiated pancreatic carcinoma with osteoclastic giant cells; CT,
computerized tomography; NET, neuroendocrine tumor; EUS, endoscopic ultrasound; NMC, neoplastic mucinous cyst; IPMN, intraductal papillary mucinous neoplasm; MCN, mucinous cystic
neoplasm; NED, no evidence of disease; LTF/U, lost to follow-up; Mets, metastasis; Chemo, chemotherapy; N/A, not available.
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Table 2. Cytologic Findings in Undifferentiated Pancreatic Carcinoma with Osteoclastic Giant Cells (n=15)

Cytologic Osteoclastic Pleomorphi Spindled or PDAC . .
. . . . L. . Neutrophil Necrosi
Case # Diagnosis Giant Cells c Giant Cells Histiocytoid Component
Cells s s
1 PDCA 1 3 1 1 2 Yes
02 PDCA 1 3 1 1 2 Yes
13 uoc 2 3 3 0 2 Yes
“ uoc 3 3 3 1 2 Yes
25 Suspicious for 5 5 1 5 5 Ves
5 neoplasm
66 Negative 0 0 0 1 0 No
l PDAC possibly
g7 N 0 0 0 1 0 Yes
9 arising in NMC
B PDAC 1 3 3 1 0 Yes
19 uocC 2 2 1 0 0 No
410 uocC 1 1 3 2 0 No
i1 PDAC 2 1 2 3 0 Yes
512 uocC 3 3 3 0 0 Yes
613 PDAC 3 3 2 1 0 Yes
M4 uoc 3 3 3 0 0 Yes
ol5 PDAC 0 0 0 3 0 Yes
OTOTAL 12/15 12/15 12/15 11/15 5/15 Yes =12/15
Yn=15) (80%) (80%) (80%) (73%) (33%) (80%)
‘Frequency 24/45 30/45 26/45 17/45 10/45
4(n=45) (56%) (67%) (57%) (38%) (22%)

5), absent; 1, present focally; 2, moderate amount; 3, extensive; PDCA, poorly differentiated carcinoma; UOC, undifferentiated carcinoma with osteoclastic giant cells, NMC,
@eoplastic mucinous cyst; PDAC, pancreatic ductal adenocarcinoma.
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Table 3. Overall Patient Survival Based on Diagnosis and History of Previous FNA

UOC with UOC without PDAC with
Prior FNA Prior FNA Prior FNA p-value
(n=14) (n=27) (n=74)
Median survival (mths) 8 92.4 15.6 0.0578
1-year survival (%) 39.3 87.4 60.7
3-year survival (%) - 57.5 31.6
5-year survival (%) - 57.5 23

FNA, fine needle aspiration; UOC, undifferentiated pancreatic carcinoma with osteoclastic giant cells; FNA, fine needle aspiration;

PDAC, pancreatic ductal adenocarcinoma.
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