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Case 1  
Ira J Bleiweiss, MD - Mucinous cystadenocarcinoma 

Brief clinical history: 
A 68-year-old retired nurse presented with a large palpable left breast mass which 
measured 5cm by ultrasound.  It was biopsied and excised.  The slides are from the 
excision. 

Short summary of case: 
A 68-year-old retired nurse presented with a large palpable left breast mass which 
measured 5cm by ultrasound.   It was relatively well circumscribed but had slightly 
irregular margins and had both solid and cystic components on ultrasound.  The lesion 
was initially core biopsied at an outside institution, and a diagnosis of low-grade 
mucinous carcinoma was rendered.  After immunohistochemical results on the core 
biopsy showed that the tumor was negative for estrogen receptor (ER), progesterone 
receptor (PR), and Her2neu, neoadjuvant chemotherapy was recommended.  The patient, 
being enterprising and web-savvy, researched her diagnosis and correctly concluded that 
there was a problem since low grade mucinous carcinoma (colloid carcinoma) should 
virtually always be positive for ER and PR.  To be otherwise would therefore be, for all 
practical purposes, a contradiction in terms.  She then sought a second opinion.   
The biopsy was reviewed and revealed detached fragments of carcinoma with papillary 
features and extracellular mucin.  The tumor cells had grade II-III nuclear pleomorphism 
and were identical to lesions one might see in the pancreas or GYN tract; however, a small 
area of intraductal carcinoma was identified.  Despite the presence of intraductal 
carcinoma, a panel of additional immunohistochemical stains was performed showing 
that the tumor cells were positive for CK7, focally positive for mammoglobin, and negative 
for CK-20, CDX-2, WT-1, PAX-8, GATA3, and breast antigen (BRST-2, GCDFP-15), 
indicating a breast primary.  The patient did more research and refused neoadjuvant 
chemotherapy. Approximately 3 months after initial biopsy, the patient had a lumpectomy 
with sentinel node sampling, revealing a 6.2 cm mucinous cystadenocarcinoma without 
DCIS or lymphatic invasion and negative lymph nodes.  The tumor was close to the deep 
margin.  She refused chemotherapy and radiation therapy and the tumor recurred 
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approximately 6 months later as a 3.0 cm irregular mass which was again excised with 
more negative lymph nodes.  As of this writing the patient is lost to follow up. 

Diagnosis: Mucinous cystadenocarcinoma. 

Discussion:  
Mucinous cystadenocarcinoma (MCA) of the breast is a rare variant of invasive duct 
carcinoma 
morphologically similar to MCAs of ovary, pancreas, and gastrointestinal tract. Since its 
first description 
by Koenig and Tavassoli in the year 1998, only 25 cases (including this one) of MCA of 
breast have been reported in the literature (1-20).  Since most consist of descriptive case 
reports, there is little data about long term prognosis and/or effective therapy.  
Koenig and Tavassoli (1) considered this neoplasm a low-grade variant of invasive duct 
carcinoma based on negative myoepithelial immunohistochemical staining (smooth 
muscle actin) around the cystic mucinous ducts in their cases. All 4 cases in their study 
showed variably sized cystic spaces lined largely by a single layer of bland columnar cells 
with abundant intracellular mucin and basally placed nuclei. Foci of epithelial tufting and 
papillae formation were noted. The degree of cytologic atypia varied from region to 
region of the cases with increasing degrees of atypia associated with depletion of mucin. 
Three of their 4 cases demonstrated focal abrupt squamous differentiation. One of the 4 
cases exhibited extravasation of mucin into the surrounding stroma without neoplastic 
cells. Two of the 4 had associated DCIS, one with a mucinous and micropapillary pattern, 
closely resembling the invasive carcinoma; the other case contained grade 2 cribriform 
DCIS without mucin production. One case showed a high-grade sarcomatous component 
admixed with the mucinous component, favoring metaplastic carcinoma.   
All other cases reported to date conform to the original morphological description by 
Koenig and Tavassoli (1) with only minor variations (2-20).  Extravasation of mucin into the 
adjacent stroma was not a constant feature, being present in 10 cases (1,2,4,8-11,14,20). 
Furthermore, 8 cases show single or clustered tumor cells floating in the extravasated 
mucin mimicking ordinary mucinous carcinoma of breast (2,4,9-11,14,20).  DCIS with or 
without mucin production was noted in 14 cases (1,2,4,5,7,10-12,14,16,17,20), 5 of which 
had histological features in DCIS similar to 
the of invasive carcinoma, characterized by distended ducts lined by simple or stratified 
tall columnar cells with abundant intracellular mucin and variable cytologic atypia. In such 
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cases DCIS was distinguished from invasion by the presence of myoepithelial cells around 
the cystic ducts (1,4,5,9,11). Chen et al named this pattern of DCIS “MCA in situ” and 
postulated that it may be derived from mucinous metaplasia of ordinary DCIS (5). 
The reported size of these invasive tumors ranges from 0.8 to 19.0 cm with the majority 
larger than 2.0 cm (mean 4.6 cm). The incidence of lymph node involvement appears to 
be low with only 4 reported cases having ipsilateral axillary lymph node macrometastasis 
(1,3,12,19).  One of our reported cases showed isolated cytokeratin positive tumor cells in 
one of the axillary lymph nodes dissected at the time of original lumpectomy; however, 
one cannot definitively exclude the possibility that these cells represented iatrogenically-
displaced tumor cells instead of true metastases, given the 
papillary architecture and friable nature of MCA (20). 
Immunohistochemically, almost all reported cases of mammary MCA are negative for 
estrogen receptor (ER), progesterone receptor (PR), and HER2 expression (1,3,5-9,11-
15,17-20) with only 3 cases reported to be positive for HER2 either by IHC or FISH 
(10,16,18) and one case being positive for ER (8).  
Interestingly, the Ki-67 proliferation index has been reportedly high with a range of 20.5% 
to 90% (5,7). 
Despite having a high proliferation index and triple negative biomarker status, the 
biological behavior of MCA is reportedly favorable.  However, most previously reported 
cases had a short clinical follow-up (ranging from 6 to 24 months) and were alive with no 
evidence of disease (1,2,5,7-9,11-17). Two cases with a relatively longer follow-up (48 
months and 108 months) died of diseases other than MCA (3,4). Only one case presented 
with local recurrence 8 years (96 months) after lumpectomy with negative margins (20).  
Distant metastasis has not, to our knowledge, been reported. 
From the standpoint of differential diagnosis, this tumor bears a strong histologic 
resemblance to mucinous and cystic neoplasms of ovary, pancreas, and gastrointestinal 
tract. Thus, comprehensive clinical and radiological workup should be performed to rule 
out primary cancer at the above sites.  
A panel of IHC stains comprising of CK7, CK20, CDX2, Pax-8, WT-1, CA19-9, GCDFP-15, 
mammaglobin, GATA-3, ER, and PR will also be useful in this regard. Another equally 
important diagnostic pitfall is misdiagnosing MCA as primary invasive mucinous 
carcinoma of breast (colloid carcinoma), a far more 
common lesion than MCA. Histologically, unlike the cells of invasive mucinous carcinoma, 
cells of MCA possess abundant intracellular mucin, maintaining this feature in the 
extravasated stromal mucin. Also, MCA is essentially negative for ER and PR whereas, 
invasive mucinous carcinoma is fundamentally positive for ER and PR.  In fact, in our 
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experience, in the current case and in several we have seen since, MCA only comes to 
diagnostic light when the pathologist is surprised that a mucinous carcinoma of breast is 
staining as negative for ER and PR.  This is the moment that should indicate that 
something is amiss, and the working diagnosis should be reconsidered.  The distinction is 
far from academic since in the light of its characteristic triple-negative profile and 
relatively larger tumor size at presentation, failing to correctly diagnose this tumor may 
potentially lead to inappropriate preoperative neoadjuvant chemotherapy. Most 
previously reported cases have been managed by lumpectomy/mastectomy alone with or 
without sentinel node biopsy (19). The role of adjuvant chemotherapy or radiation is 
currently undefined. 
 

Selected References: 
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1998;22;698-703. 
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Case 2 
Leiomyoma of breast (L. DiTommaso) 

Clinical history:  
Women, 68 yrs old. No previous oncological history.  

Pathologic findings.  
Left breast, upper external region; deep located, well circumscribed, 2,4 cm lesion; 
whitish colour, soft consistency. The lesion showed the following immunoprofile: SMA+, 
desmin+, CD10-, CD34-, bcl2-, p63-; Ki67:< 5%. 

Diagnosis. Leiomyoma of the breast. 

Discussion:  
This is a rare lesion, the largest series reporting 7 deep leiomyomas (1,2). More frequent 
is the presence of scattered smooth muscle cells in the stroma of fibroadenomas and 
hamartomas (3). The origin of leiomyoma of the breast has been variously indicated in 
myoepithelium, mammillary muscle and vessels wall (4). 

References. 
1. Jones MW et al. Smooth muscle and nerve sheath tumors of the breast. A 

Clinicopathologic study of 45 cases. Int J Surg pathol 1994;2:85-92. 

2. Diaz-Arias AA et al. Leiomyoma of the breast. Hum Pathol. 1989;20:396-9. 

3. Di Tommaso L et al. Smooth muscle cell differentiation in mammary stromo-epithelial 
lesions with evidence of a dual origin: stromal myofibroblasts and myoepithelial cells. 
Histopathology 2003; 42:448–456 

4. Krings G et al. Myofibroblastic, fibroblastic and myoid lesions of the breast. Semin Diagn 
Pathol. 2017; 34:427-437.  
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Case 3 
Ira J Bleiweiss, MD – Solid Papillary Carcinoma, High Grade 

Brief clinical history: 
A 68 year old female palpated a right breast mass which was biopsied and excised by 
mastectomy.  The slides are from the mastectomy specimen. 

Short summary of case: 
A 68 year old female palpated a right breast mass.  Ultrasound revealed a lesion at 7:00, 5 
cm from the nipple described as a heterogeneous microlobulated mass measuring 3.9 x 
3.1 x 4.0 cm and highly suspicious.  An ultrasound–directed core biopsy was read as 
papillary carcinoma which was ER and PR negative.  A definitive diagnosis of invasion was 
deferred to excision. On physical examination the mass was felt to be ~6.0 cm.  Because 
of the size of the lesion, she underwent a mastectomy with sentinel node biopsy four 
months later.  Grossly the mass was described as well circumscribed with central necrosis 
and measured 6.5x5.2x3.5 cm.   Microscopically there were multiple foci of infiltrating 
moderately differentiated duct carcinoma, the largest of which measured 6 mm, 
surrounding a large mass of intraductal carcinoma, solid, papillary, and cribriform types 
with necrosis involving intraductal papilloma with focal secondary cystic duct dilatation. 
No lymphatic invasion was present and two sentinel nodes were negative.  Skeletal 
muscle (deep margin) was also negative, although 0.4 cm at closest extent.  The invasive 
carcinoma was triple negative (ER, PR, Her2). Of note, the biopsy site was associated with 
intraductal carcinoma.  Because of the triple negative nature of the tumor, she underwent 
4 cycles of Taxotere/Cytoxan chemotherapy.   Approximately 1.5 years later she 
presented with a tender palpable lateral chest wall mass.  She refused intervention and 
the mass gradually enlarged until it was biopsied and resected after several months. The 
tumor was well circumscribed, purely invasive with areas of necrosis, measured 4.74 cm, 
and again was triple negative.  Although focal residual breast tissue was present deep to 
the tumor, no intraductal carcinoma was present, and the tumor largely involved the prior 
surgical site with invasion of overlying skin.  Repeat sentinel node biopsy yielded two 
negative lymph nodes.  She is currently undergoing chemotherapy with 
Adriamycin/Cytoxan, and radiation therapy to the chest wall is likely to follow. 
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Diagnosis: Solid Papillary Carcinoma, High Grade, focally Invasive 

Discussion:  
Solid papillary carcinoma of the breast is a somewhat controversial diagnosis for a rare 
entity first described by Maluf and Koerner (1).  Their initial findings were further 
elucidated by other authors, most notably Nassar, et al (2) and Guo, et al (3). The lesion is 
composed of multiple individually well-circumscribed nodules which resemble intraductal 
carcinoma.  The proliferation is made up of low grade tumor cells which often grow 
around subtle, delicate vascular papillary structures.  Extravasated mucin may be seen as 
well neuroendocrine differentiation, often accompanying the mucin.  Typically, but not 
exclusively, the tumor occurs in an elderly population and, as might be expected it is 
positive for estrogen receptor and progesterone receptor and negative for Her2neu.  
Despite the lack of morphologic or immunohistochemical evidence of myoepithelial cells 
at the periphery, most, though by no means all, authors consider these intraductal lesions, 
in part because of their indolent behavior and relative lack of nodal spread.  That being 
said, a large number of reported cases contain conventional areas of invasive carcinoma, 
and it is these cases that in large part are associated with lymph node metastasis and 
infrequent local recurrence (approx. 4%), distant metastasis (approx. 4.5%), and death 
due to carcinoma (approx. 3%).  There are no other consistently described histologic 
predictors of adverse events.  The current case is unusual in that it has the growth pattern 
of solid papillary carcinoma but is of high histologic grade and triple negative 
immunophenotype, factors which no doubt contributed to its rapid local recurrence 
despite adjuvant chemotherapy. 
 

Selected References: 
1. Maluf H, Koerner FC/ Solid papillary carcinoma of the breast: a form of intraductal 

carcinoma frequently associated with mucinous carcinoma.  Am J Surg Pathol 
1995;19:1237-1244. 

2. Nassar H, Qureshi H, Adsay NV, Visscher D.  Clinicopathologic analysis of solid papillary 
carcinomas of the breast and associated invasive carcinomas.  Am J Surg Pathol 
2006:30:501-507. 

3. Guo S, Wang Y, Rohr J, et al. Solid papillary carcinoma of the breast: a special entity needs 
to be distinguished from conventional invasive carcinoma avoiding over-treatment.  The 
Breast 2016:26:67-72. 
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Case 4 
Anais Malpica, M.D. 

Clinical History: 
A 56-year-old female, status-post left salpingo-oophorectomy presented to the 
emergency room with acute urinary retention. CT scan showed a 12.0 cm right pelvic 
mass.  Her serum CA125 was 1,104 U/mL. She underwent a TAHRS and staging.  

Pathology Findings 
Gross Features 
The right ovary was totally replaced by a 13.5 x 9.0 x 6.5 cm firm, white mass 
Microscopic Features 
The tumor shows a proliferation of oval, round or irregular glands lined by columnar cells, 
with nuclei arranged perpendicularly to their lumens. The nuclei have an open chromatin 
and in some areas the nuclei appear clear with rare grooves. There are areas of squamous 
differentiation and an eosinophilic material in the luminal spaces.  
Immunohistochemical Features 
The tumor cells are positive for ER (>90%, strong) and PR (>90%, strong) while negative 
for TTF-1 and GATA-3. 

Diagnosis: Ovary, Endometrioid Carcinoma, Grade 2, with Squamous 
Differentiation. 

Discussion  
The presence of eosinophilic material in the luminal spaces and some of the nuclear 
features raise the possibility of mesonephric-like carcinoma. However, the presence of 
conspicuous squamous differentiation favors endometrioid carcinoma. As we have 
encountered a rare case of metastatic endometrial mesonephric-like carcinoma with focal 
squamous differentiation, a battery of immunohistochemical studies, hormone receptors 
(ER, PR), GATA-3 and TTF-1, was obtained to confirm the diagnosis. In this discussion, the 
following points are addressed: 
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1. Mesonephric-like carcinoma of the ovary  
This is an uncommon tumor that shares histological and immunohistochemical features 
with mesonephric carcinoma of the cervix and mesonephric-like carcinoma of the 
endometrium. Patients have a wide age range, 29 to 81 years, and they usually present 
with pelvic/abdominal pain, pelvic mass or abdominal distention. Occasionally, the tumor 
is incidentally detected. CA125 levels have ranged from 12.2 U/mL to 108.8 U/m. About 
50% of the cases present with FIGO stage I disease. Tumor size ranges from 4.7 cm to 15 
cm. Microscopically, there are several architectural patterns (tubular, glandular, solid, 
papillary, and trabecular) and a variable amount of eosinophilic material in the luminal 
spaces. Cells are typically columnar with amphophilic or basophilic cytoplasm, clear 
nuclei and nuclear grooves. In areas, the cells can be flattened, cuboidal or hobnails and 
with light eosinophilic or clear cytoplasm -mimicking clear cell carcinoma. Spindle cells 
can be seen. Atypia is usually mild to moderate, although it can be severe in certain areas. 
The mitotic index is variable. The association with endometriosis is frequent as it is the 
association with other ovarian tumors (i.e., low grade serous carcinoma, high grade 
serous carcinoma, borderline tumor -serous or endometrioid, clear cell carcinoma, 
mature teratoma, mixed germ cell tumor). Of note, we have encountered a case where 
the association with low grade serous carcinoma was metachronous. 
Immunohistochemical studies show that typically the tumor cells are positive for PAX-8, 
GATA-3 and TTF-1 while negative for ER and PR; p53 shows a wild type expression 
pattern. Supplemental immunostains are CD10 (luminal expression) and calretinin. Some 
caveats are: 1) the expression of GATA-3 and TTF1 shows an inverse pattern, 2) an 
occasional case can have focal and weak/moderate expression of hormone receptors, 
and 3) this tumor can be positive for napsin A and HNF1. KRAS and PIK3CA mutations are 
commonly seen. This tumor is often misclassified and when compared with low grade 
endometrioid ovarian carcinoma, it shows a higher incidence of advanced stage disease 
and propensity to metastasis in lung and liver  
 
2. Endometrioid carcinoma of ovary, some relevant points, including 
immunohistochemical and molecular features  
Some of the features traditionally used to facilitate the recognition of ovarian 
endometrioid carcinoma are: the presence of squamous differentiation or an 
adenofibromatous background, an association with endometriosis or borderline tumor -
endometrioid, mixed epithelia, seromucinous, in the context of glands like the ones seen 
in low grade endometrioid adenocarcinoma arising in then endometrium. Most cases are 
either grade 1 or 2. Immunohistochemically, this tumor is usually positive for ER and PR 
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and essentially negative for WT-1; p53 expression is wild type and p16 is focally or patchy 
positive.  Low grade tumors, particularly those with squamous morules show nuclear 
expression of beta-catenin. Caveats: 1) WT-1 can be diffusely positive 2) other markers 
that can give an aberrant immunoreactivity are: CK20, CDX2, SATB2, TTF-1, and GATA-3 
(focal), 3) occasional cases can be negative for CK7, PAX8, ER and PR. Loss of MMR 
proteins, most commonly MLH1 and PMS2, occurs in 10% to 20% of ovarian endometrioid 
carcinomas, in most cases due to MLH1 methylation. Of note, endometrioid carcinoma is 
the most common type of Lynch-syndrome associated ovarian cancer. A rare case can 
show Her2 amplification. Mutations seen in ovarian endometrioid carcinoma are: 
CTNNB1, PIK3CA, ARID1A, PTEN, KRAS, TP53, and SOX8. POLE mutation is uncommon 
(6%). Cases with CTNNB1 mutation are predominantly stage 1/2 with excellent outcome 
while cases with TP53 mutation are stage III/IV and have a poor survival.  
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Case 5 
Contributed by Delia Perez-Montiel, MD 

Clinical History:  
A 21-year-old female with abdominal pain and abdominal distension of 2 months. 
Abdominal CT with ovarian mass. CA125: 244. Ascites and pleural effusion.   
Resection of abdominal mass and frozen section was performed. The rest of pelvic cavity 
with adhesions. 

Pathology findings:  
Grossly a 16x9x8 cm multinodular soft mass was received in frozen section area. Surface 
was tan, soft. Internal surface was a multicystic mass with clear fluid. Internal surface of the 
cysts were smooth, without papillae. The walls of the cysts showed variable thickness of 
fibrous and edematous appearance. Microscopically, cystic walls showed areas with 
cellular stroma-endometrial type with areas of fibrosis with thick-walled blood vessels. The 
cystic lumens were lined by epithelium with tubaric, mucinous and endometrial features. 
Only, after an extensive sampling, areas with endometrial glands without atypia 
surrounded by endometrial stroma were found. 
Immunohistochemistry stains: CD10 positive in cellular stroma, Estrogen receptors 
positive in glands and stromal cells.  

Diagnosis: Polypoid endometriosis.  

Comment:  
Endometriosis is an extremely common condition, particularly in women in the 
reproductive years. Many symptoms and sites involved have been described, some of 
them in uncommon regions and show uncommon histologic variants. One of these 
variants is the polypoid endometriosis. This disease is a rare presentation describe by 
Mostoufizadeh and Scully in 1980. 
It has been described or could present as a mass in the colon and rectum (lumen and 
wall), cervical, uterine serosa, peritoneum, retroperitoneum, bladder, ureter, urethra, 
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ovary, salpinx, vagina, pouch of Douglas and periadrenal tissue. Some series have shown, 
unlike to classical endometriosis, a high prevalence in peri-menopausal and post-
menopausal women, some of them associated to hormonal replacement treatment.  
 
Grossly, lesions varied from 0.4 to 14 cm in size and were typically solid 
and fleshy, but also showed variable degrees of cystic change and hemorrhage. 
Histological findings include a spectrum of endometrial changes that varies from atrophic 
glands to atypical hyperplasia with practically all kind of metaplasias described as tubaric, 
mucnonous, squamous and papilar sincitial. Stroma varies from inactive to proliferative 
with fibrous areas or polyp like and hemorrhagic. 
Malignant transformation is rare but a few cases of adenocarcinomas and sarcomas 
related have also been described. 
Main differential diagnoses include adenosarcoma, but prominent phyllodes like 
architecture and periglandular cuffing with mitosis are absent in polypoid endometriosis.   
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Case 6 
Presented by Ricardo R. Lastra, University of Chicago 

Clinical History:   
80-year-old woman with presenting with a 10.5 cm cystic and solid right ovarian mass and 
peritoneal tumor deposits.  Submitted slides for the symposium were cut from the 
metastatic tumor deposits on the peritoneum. A previous peritoneal core needle biopsy 
showed metastatic adenocarcinoma with focal adenoid-cystic-like features. Hysterectomy, 
bilateral salpingo-oophorectomy, and omentectomy were performed.  

Pathology:  
Gross findings: The external surface of the right ovarian mass showed areas of coarse 
granularity. The cut surface was predominantly solid, tan-gray with focal cystic 
components containing clear fluid. A subset of cysts showed papillary excrescences. The 
right fallopian tube and the left adnexal structures were grossly unremarkable. The 
omentum and the pelvic peritoneum showed numerous tumor nodules (0.5 – 2.5 cm), also 
involving the serosal aspect of the uterus. 
Microscopic: The ovarian mass is composed of two histologically distinct components. 
The predominant tumor component (2/3rd of the ovarian mass) is a partly cystic, low 
grade serous carcinoma arising from a serous borderline tumor with ovarian surface 
involvement. 
Immunohistochemical study: Diffuse positivity for CK7, EMA, PAX8, WT1, and PR but only 
focal staining for ER and p16. CK20, GATA3, and TTF-1 are negative. The p53 staining-
pattern is “wild type” and Ki-67 indicates a low proliferation rate. 
The second tumor component (1/3rd of the ovarian mass) mainly has a solid to 
microglandular appearance. It exhibits an unusual histologic pattern for a primary ovarian 
neoplasm but does show close resemblance to mesonephric adenocarcinomas of the 
cervix, which may also occur rarely in other parts of the gynecologic tract (vaginal wall and 
uterine corpus). This mesonephric-like adenocarcinoma of the ovary, similarly to its 
cervical counterpart, exhibits a variety of architectural patterns from solid islands to small 
tubular and papillary structures in a variably hyalinized stroma. Many of the tubules 
typically contain eosinophilic, colloid-like secretions. The tumor cells are relatively small, 
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cuboidal, non-mucinous epithelial cells having round to focally angulated nuclei 
containing small nucleoli. There is no significant nuclear pleomorphism but mitotic figures 
can easily be identified. 
Immunohistochemical study: Diffuse immunoreactivity for CK7, EMA, PAX8, GATA3, and 
TTF-1, with focal/weak staining for p16, p63, and inhibin.  CD10 immunoreactivity is seen 
within the luminal border of some of the neoplastic tubules. The following markers are 
negative: CK20, ER, PR, thyroglobulin, PTH, chromogranin, synaptophysin, calretinin, 
WT1, and CDX2.  Ki-67 staining indicates low proliferative activity, but higher than that 
seen in the low-grade serous carcinomatous component. The p53 staining-pattern is “wild 
type”. 
The interface of the two histologically different components shows mingling. 
Omental/peritoneal/uterine serosal tumor deposits: Most of the metastatic tumor nodules 
are composed of mesonephric-like adenocarcinoma, however some contain both tumors 
and a few only low grade serous carcinoma.  
Uterus: The serosal deposits of mesonephric-like adenocarcinoma focally invade into the 
outer third of the myometrium. The endometrium is atrophic. The uterine cervix is free of 
tumor. Neither the cervix nor the uterine corpus contains mesonephric (Wolffian) 
remnants, on extensive sampling. 
 
Differential diagnosis of the mesonephric-like adenocarcinoma of the ovary includes 
metastatic cervical mesonephric adenocarcinoma, microglandular endometrioid 
carcinoma, adenoid cystic carcinoma, thyroid carcinoma, FATWO, and sex-cord tumors. 
 
Key question:  
Is this biphentypic neoplasm a collision tumor of a low-grade serous carcinoma with a 
mesonephric-like adenocarcinoma of the right ovary or one neoplasm with dual 
differentiation? 
In order to answer the question, molecular study was performed. On molecular analysis, 
the serous borderline tumor, the primary and metastatic low-grade serous carcinoma, and 
the primary and metastatic mesonephric-like adenocarcinoma each harbored a shared 
NRAS p.Q61R hotspot mutation, shared gains in chromosome 1q and 18p, and shared 
losses in chromosomes 1p, 18q, and 22. These shared molecular features indicate a clonal 
relationship between all morphologic elements of this ovarian adenocarcinoma, 
suggesting that at least some mesonephric adenocarcinomas may arise from Mullerian 
precursors (Chapel DB et al.  2017). 
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Final diagnosis: Ovarian adenocarcinoma with combined low-grade 
serous and mesonephric-like differentiation 

Comments:  
Mesonephric adenocarcinoma is a rare but well-recognized subtype of adenocarcinomas 
of the uterine cervix (Clement PB et al, 1995; Howitt BE, Nucci MR, 2018). It is thought to 
arise from Wolffian (mesonephric) remnants located in the lateral wall of the cervix. 
Exceptionally rarely it may also occur in the vaginal wall and in the uterine corpus. 
McFarland et al (2016) described a series of hormone receptor-negative, TTF-1 positive 
ovarian and uterine adenocarcinomas, which they designated as “mesonephric-like 
adenocarcinomas” (5 ovarian and 7 uterine corpus). The authors point out that the 
histologic features of these mesonephric-like adenocarcinomas are comparable/identical 
to those that occur in the uterine cervix. However, they recommended the term 
mesonephric-like adenocarcinomas until their histogenesis is firmly established as no 
excess numbers of Wolffian (mesonephric) remnants were identified next to these tumors.  
Neither the ovarian nor the uterine “mesonephric-like” adenocarcinomas in McFarland’s 
series were associated with any other type of cancer. At the time of this case, this was the 
first described instance of a mesonephric-like carcinoma of the female genital tract with 
an adjacent distinct component (low-grade serous carcinoma), in which molecular studies 
indicated a clonal relationship (NRAS p.Q61R mutation) between all morphologic 
elements, suggesting that at least some mesonephric adenocarcinomas may arise from 
Mullerian precursors (Chapel DB et al, 2017). Subsequent publications have 
demonstrated similar associations of mesonephric-like carcinomas with adjacent 
histologically distinct neoplastic components, including mucinous and endometrioid 
components (da Silva et al. 2021). Studies demonstrating the molecular composition of 
mesonephric-like carcinomas of the female genital tract published in the recent years 
have demonstrates overlapping KRAS mutations (often seen in mesonephric carcinomas 
of the cervix) with molecular alterations more classically associated to Mullerian tumors 
(including PTEN, NRAS, and BRAF)(Mirkovic et al. 2018, McCluggage WG et al. 2018, and 
da Silva et al. 2021). In addition, mixed mesonephric adenocarcinoma and high-grade 
neuroendocrine carcinoma of the uterine cervix has been published with a conclusion of 
clonal origin of the 2 components, rather than a collision tumor (Cavalcanti MS et al, 
2016). A recent retrospective, combined morphologic and molecular study identified 
KRAS-mutated mesonephric-like adenocarcinomas of the endometrium which represents 
~1% of all endometrial carcinomas (Kolin DL et al. 2019).  Mirkovic J et al 2018, reported 
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that mesonephric adenocarcinomas are commonly associated with KRAS and NRAS 
mutations as well as mutations in some chromatin remodeling genes (ARID1A, ARID1B or 
SMARCA4). 
Mesonephric adenocarcinomas are assumed to arise from benign mesonephric (Wolffian) 
remnants. When they occur in the cervix, these remnants are often identified in the deep 
lateral cervical wall. Rarely mesonephric remnants are seen lateral to the uterine corpus 
and the vagina. These embryologic remnants can usually be identified in the para-ovarian 
region (paroophoron, epoophoron). Another neoplasm of presumed mesonephric origin, 
FATWO, may occur rarely in the ovary. On can speculate that, similar to FATWO, which 
arise most commonly in a para-ovarian/para-tubal location but which occur occasionally in 
the ovary, mesonephric-like adenocarcinomas could arise from mesonephric remnants 
around the ovary and get incorporated into the ovary. However, given the described 
morphologic and molecular findings, these are now favored to represent Mullerian 
derived carcinomas that demonstrate mesonephric-like differentiation. 
Even though these tumors, independent of anatomic sites in the gynecologic tract, have 
typical histologic features and immunohistochemical profile, they can be confused with 
several primary and metastatic neoplasms. A number of immunohistochemical markers 
(negative CEA, and ER/PR), together with staining for PAX8, GATA3, CD10 are useful in 
the diagnosis of mesonephric carcinomas. (Silver SA et al, 2001; Howitt BA et al, 2015; 
Roma AA et al, 2015).  The frequent immunoreactivity for TTF1, together with the tubular 
structures containing eosinophilic, colloid-like secretion, may lead to the erroneous 
diagnosis of thyroid carcinoma (Zhang PJ et al, 2099). Mesonephric adenocarcinomas, 
however, are negative for thyroglobulin. In addition, these tumors are HPV negative and 
express p16 only focally. For detailed discussion on the differential diagnosis and 
immunohistochemical profile, see the excellent paper by McFarland et al, 2016. 
Although it is difficult to provide prognostic parameters on the basis of the limited 
number of published cases, recent data seems to suggest the potential for aggressive 
behavior, and clearly the tumor stage has an impact on prognosis (Euscher ED et al. 2019; 
Horn LC et al, 2020). The patients’ ages, in the cited series, ranged from 36-76 years. 
Follow up data from the largest available series (da Silva et al. 2021) demonstrated 
metastatic disease in 78% of patients.  
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Case 7 
Masaharu Fukunaga, M.D. Shin-yurigaoka General Hospital, 
Kawasaki, Japan 

History:  
A 46-year-old, gravida 1, para 1, female presented with a month history of abnormal 
vaginal bleeding. Physical examination revealed a 4 cm, exophytic friable mass in the 
uterine cervix. A cervical biopsy was performed and the initial pathologic diagnosis was 
endometrioid adenocarcinoma. She underwent a total abdominal hysterectomy, bilateral 
salpingo-oophorectomy, pelvic lymphadenectomy and omentectomy. The patient is alive 
with no evidence of disease at 10 months after the surgery.  

Pathology:  
Macroscopic features: A 4 cm, exophytic, almost circumferential, whitish yellow, friable 
mass.  
Immunohistochemical studies: CK7, CAM5.2, EMA, calretinin: (+). Vimentin, CEA, ER 
and PgR receptors, CD10 (-).  

Diagnosis: Mesonephric adenocarcinoma of the uterine cervix with 
mesonephric hyperplasia.  

Comments:  
This slide shows three components, mesonephric adenocarcinoma, atypical mesonephric 
hyperplasia (cystically dilated glandular elements with atypia) and typical mesonephric 
hyperplasia. Mesonephric adenocarcinoma exhibits varying morphologies; ductal, 
tubular, papillary and cystic patterns. Spindle cells or heterologous (rhabdomyosarcoma 
or cartilage) elements were sometimes observed. A lobular or diffuse mesonephric 
hyperplasia was observed adjacent to mesonephric adenocarcinoma of the uterine cervix 
in almost all reported cases. The mesonephric adenocarcinoma presented here is 
considered arising from the mesonephric hyperplasia based on the overall histology, the 
presence of atypical hyperplasia and immunohistochemical features. Mesonephric 
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adenocarcinoma may be more common than what is suggested by the previously 
reported cases owing to their morphologic diversity and potential misclassification as a 
Mullerian tumors or florid mesonephric hyperplasia. The present tumor was limited in the 
uterine cervix. Sage I mesonephric adenocarcinoma seems to have a more indolent 
behavior than their Mullerian counterparts. I hope that members enjoy this typical case of 
mesonephric adenocarcinoma.  
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Case 8 
Contributed by Delia Perez-Montiel, MD 

Clinical History:  
A 75 year old female with history of non Hodgkin lymphoma since 1994 in remission.  
During follow-up, after 24 years of initial diagnosis of lymphoma, she presented with 
abdominal discomfort and a toraco-abdominal CT scan showed a pelvic mass, apparently 
in uterine ligament. Tumor markers were negative.   
Resection of abdominal mass and frozen section was performed. During surgery, 
abdominal cavity was clear of disease. 
 

Pathology findings:  
Grossly a 15x9 cms multinodular soft mass was received in frozen section area. Surface 
was tan, soft. Internal surface was a multicystic mass with hemorrhagic appearance. 
Microscopically, the tumor showed extensive hemorrhagic areas, tumor areas shows nests 
of polygonal large cells with abundant clear cytoplasm, some of them with granular 
eosinophilic cytoplasm.  Border cells were well delimited, nuclei were large and with 
prominent nucleoli. The nest of tumor was delimited by thin vessels. Necrosis was 
extensive; however, mitoses were scant. No infiltration to uterine wall or ovary was 
demonstrated.     
Immunohistochemistry stains: HMB45 and Actin were positive in neoplastic cells. 
CKAE1/AE3, CK7, CK20, EMA, S100 Protein, Calretinin, C-Kit, Melan A and vimentin were 
Negative.  

Diagnosis: Pecoma.  

Comment:  
Tumors showing perivascular epithelioid cell differentiation (PEComa) is a rare group of 
mesenchymal tumors with broad histologic features such as nests and/or fascicles of 
epithelioid cells with clear to granular eosinophilic cytoplasm and/or spindle cell 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 28 OF 330 
 
 
 

arrangement around blood vessels with great variation in the proportion of epithelioid 
and spindle cells. Characteristically, it shows immunohistochemical immunoreactivity to 
HMB-45 and expression of the other melanoma-associated antigen MART-1 (Melan-A), 
besides variable coexpression of muscle markers, cytokeratins, and S-100 protein. Some 
cases show premelanosomes in electron microscopy. 
 
The term PEComa was used by Bonneti et al for the first time in 1992 to describe and 
unify the concept for tumors that systematically showed melanocytic and smooth muscle 
differentiation such as angiomyolipoma and the clear cell sugar tumor of the lung, some 
of the associated to tuberous sclerosis. This concept has been used to group several 
tumors in the PEComa family including entities such as angiomyolipoma, 
lymphangioleiomyoma, and clear cell tumors occurring in the kidney, lung, pancreas, 
uterus, breast, ligament teres, falciform ligament, eye orbit, soft tissue, urinary bladder, 
and recently have been described in skin and urethra. The origin of these lesions is 
thought to be the walls of blood vessels because these cells are intimately related to such 
structures. Although, the real histologic origin of these neoplasms is still not clear. 
In the gynecological area, the uterine corpus is the most frequent site of presentation, 
others sites are broad ligament, ovary, cervix, vagina and vulva. 
Two distinct molecular groups-classic PEComas withTSCmutationsandTFE3-translocation 
associated PEComas withTFE3fusions have been described. Recognition of the first group 
is imperative as these patients may benefit from targeted therapy with mTOR inhibitors. 
One problematic issue in these tumors is to predict malignant behavior. Some studies 
have proposed algorithms including:  size, larger than 5 cms, significant nuclear atypia 
(excluding bizarre nuclei), necrosis, lymphovascular invasion and mitosis >1/50 high-
power fields. When more than 4 features are present, malignant behavior is expected, but 
some authors proposed that with only 3 features is enough to call malignant to these 
lesions. The term “benign” is not recommended because some tumors without worrisome 
features had presented recurrent disease.  
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Case 9 
Contributed by Abbas Agaimy, MD 

Clinical history:  
A 40-year-old woman without significant clinical history presented with abnormal uterine 
bleeding. Curetting was performed, followed by total abdominal hysterectomy.  

Macroscopic features:  
A 4.9 cm well circumscribed but not encapsulated nodule was seen within the 
myometrium. The cut-surface was homogeneous whitish to tan. No additional nodules 
were noted. At the time of surgery, no metastases were detected. The patient was lost to 
follow-up. 

Histological & immunohistochemical findings:  
Histological examination showed a cellular neoplasm composed of uniform plump 
elongated spindled and fusiform cells arranged predominantly into solid nodules and 
lobules with prominent dissecting invasive growth pattern through the adjacent 
myometrium. Variable adenoid, microcystic and pseudorosette-like arrangements were 
seen as well. In the deeper parts, an admixture of tubular and solid patterns, frequently 
with sieve-like and retiform arrangements was noted in some slides. Focal areas showed 
plasmacytoid cytology. In the background, a fibromyxoid pauci-vascular stroma was seen. 
There was no significant atypia and mitotic activity was low (<5 in 10 hpfs).  
Immunohistochemistry (performed either primarily or at second opinion review) revealed 
strong expression of keratin AE1/AE3, calretinin, estrogen receptor, and progesterone 
receptor. Other markers (SOX10, SMA, desmin, h-caldesmon, CD99, p63, WT1, CK7, 
Cyclin D1, EMA, CD56, PAX8 or CD10) were negative.  
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Molecular findings 
Targeted RNA sequencing (TruSight Panel, Illumina) revealed a GREB1::NCOR2 fusion. 

Diagnosis: Uterine tumor resembling ovarian sex cord tumors 
(UTROSCT) with GREB1::NCOA2 fusion. 

Comment:  
UTROSCTs are rare primary uterine neoplasms that display striking morphological 
resemblance to ovarian sex cord tumors, hence their name. Their histology varies greatly 
and their immunophenotype is highly heterogeneous with polyphenotypic features. Their 
immunophenotype may recapitulate sex cord elements, epithelial cells, and smooth 
muscle cells. Their ultrastructure may mimic epithelial and sex cord-like neoplasms. 
UTROSCT usually lacks true endometrial stromal elements, a feature that in conjunction 
with their emerging genotypes and phenotypes enables their separation from 
endometrial stromal neoplasms with variable (focal prominent) sex cord-like 
differentiation. 
Middle-aged women are mainly affected with a mean age of 50 years. Abnormal uterine 
bleeding and or/ pelvic pain or mass are main presenting features. Hysterectomy with or 
without bilateral salpingo-oophorectomy was the treatment of most reported cases. The 
biology of UTROSCT has not ben well delineated and most seem to pursue an indolent or 
benign clinical course. Up to 24% of cases, however, developed extrauterine recurrences 
and rare cases have metastasized but the full biological potential remains to be defined as 
some of these aggressive cases might have represented referral bias. 
At the molecular level, UTROSCT lacks mutation expected in true sex cord tumors (FOXL2, 
DICER1) and also lacks the gene fusions characteristic of true endometrial stromal 
sarcomas with sex cord differentiation (JAZF1::BCORL1, MEAF6::SUZ12, EPC1::SUZ12, 
EPC1::BCOR and others). Several recently published case series confirmed highly 
recurrent gene fusions involving ESR1::NCOA1-3, GREB1::NCOA1-3 and other rare fusion 
variants.  
As noted above, true sex cord neoplasms, endometrial stromal sarcoma with sex cord 
differentiation, Müllerian adenosarcoma with extensive sex cord-like differentiation, 
Wolffian adnexal tumors and low-grade endometrioid adenocarcinoma with spindle cell-
like features represent the major differential diagnostic consideration. 
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Figure 1: 
A+B: Solid, tubular ad sieve-like growth permeating the myometrium. C: Sex cord like 
ribbons and trabeculae. D: Retiform sex cord like elements. E: Organoid nesting. F: Solid 
areas with plasmacytoid/ rhabdoid cytology. 
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Figure 2: 
Immunohistochemistry of UTROSCT. A: Desmin highlights extensive invasion into 
myometrium, the tumor cell are negative. B: Diffuse expression of keratin AE1/AE3. C: 
Diffuse expression of calretinin (stronger in the glandular elements). D: Homogeneous 
expression of estrogen receptor.  
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Case 10 
Clinical History:  
A 42-year-old female patient presented with a well-circumscribed, soft lesion at the vulva, 
that was completely excised. 

Pathological Findings: 
Histologically, a well-circumscribed, multilobulated lesion with variable sized hypocellular 
fibrous septa is seen. The lobules are composed of variable proportions of mature 
adipocytes, bland univacuolated and bivacuolated lipoblasts, and cytologically bland, 
plump spindled tumour cells with short nuclei set in a myxoid stroma with numerous 
narrow, branching vessels. No increased number of mitoses and no tumour necrosis are 
present. Immunohistochemically, no nuclear staining for MDM2 and CDK4 is seen, a focal 
loss of Rb-1 is present, and numerous tumour cells show a weak nuclear expression of 
PRAME. CD34 stainings highlight the capillary network, but tumour cells are negative.  

Diagnosis: Lipoblastoma-like Tumour of the Vulva 

Comments: 
Lipoblastoma-like tumour of the vulva represents a rare mesenchymal neoplasm of the 
external genital area, that arises predominantly in adult female patients and is seen only 
rarely in the groin of female and male patients. Although the lesions may recur no 
metastases or tumour progression has been reported. The well-circumscribed neoplams 
are characterized by a multilobular growth and are composed of adipocytes, lipoblasts 
and undifferentiated, small, spindled tumour cells set in a myxoid stroma with numerous 
branching vessels. The lack of PLAG1 and HMGA2 expression and the age of affected 
patients are helpful in the distinction from true lipoblastoma. Although the focal loss of 
Rb-1 suggests a possible relationship to spindle cell lipoma and lipomatous cellular 
angiofibroma no evidence of Rb1 regional loss was found by FISH-analysis and genomic 
copy number analysis by chromosomal microarray showed a normal diploid profile in 
analysed cases. Myxoid liposarcoma arises in the majority of cases in deep soft tissues of 
the lower extremities, especially the thigh, and neoplastic cells are characterized by 
DDIT3 rearangements.  
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Mesenchymal neoplasms of the external genital organs comprise the whole spectrum of 
soft tissue tumours and the group of location specific mesenchymal tumours. The latter 
group includes fibroepithelial stromal polyp, angiomyofibroblastoma, cellular 
angiofibroma, deep (“aggressive“) angiomyxoma, praepubertal fibroma of the vulva and 
lipoblastoma-like tumour of the vulva. Genital leiomyoma tends to be well-circumscribed 
and is composed relatively frequently of epithelioid tumour cells set in an often myxoid or 
hyalinised stroma. Atypical smooth-muscle tumours show one the following criteria 
(infiltrative growth, increased mitoses, nuclear atypia) and malignant smooth muscle 
tumours three or more of the following criteria (size > 5 cm, infiltrative growth, > mitoses 
in 10 high power fields, prominenty cytological pleomorphism). Alveolar soft part 
sarcoma of the female genital tract shows a rather indolent clinical behavior in contrast to 
other anatomical locations. 
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Case 11 
Masaharu Fukunaga, M.D. Shin-yurigaoka General Hospital, 
Kawasaki, Japan            

Clinical history: 
A 38-year-old female presented with lower abdominal discomfort. Imaging analyses 
indicated multiple uterine myomas. A bilateral salpingectomy and myomectomy were 
laparoscopically performed. The patient is fine and free from disease 36 month after 
surgery. 

Pathologic findings:  
Macroscopically the Fallopian tubes were unremarkable. Histological findings of the right 
tube included cellular pseudo-stratification, a pronounced papillary arrangement and 
detachment of the epithelium from the connective tissue, mainly in the fimbria. The 
changes measured up to 9 mm. Cytological changes included marked nuclear elongation 
and smudging, eosinophilic cytoplasm and obliteration of cell boundaries and lack of 
mitotic figures in the epithelial lining. No invasion lesion was noted. These findings 
mimicked adenocarcinoma in situ of the tube. Immunostaining of p53, WT1 and Ki67 was 
performed and there were no significant results indicating STIC. Histologically the left 
tube was normal. The patient has remained asymptomatic after surgery.  

Pathologic diagnosis: Heat artifact simulating tubal intraepithelial 
carcinoma 

Comment:  
Prophylactic fallopian tube resection has been prevailing because the tubal fimbria is a 
possible primary site of extra-uterine high grade serous carcinoma in a substantial 
number of cases. Among pathological changes in tubular resection specimens, serous 
tubal intraepithelial carcinoma (STIC) is most important for patient management, and heat 
artifacts simulating tubular neoplasms, including STIC, should be acknowledged in order 
to avoid histological misdiagnosis. 
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Heat artifacts from electronic knife usage are not uncommon. The marked papillary 
pattern of the epithelium was the principal histological characteristic leading to confusion 
with STIC, likely resulting from the structural characteristics of the tubal fimbria.  Heat 
applied to tissue can produce nuclear elongation, hyperchromatism, smudging of nuclei, 
eosinophilic cytoplasm, and obliteration of cell boundaries. Awareness of this potential 
source of diagnostic error leads to its complete avoidance. 
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Case 12 
Anais Malpica, M.D. 

Clinical History:  
A 46-year-old woman presented with a 5 month history of abdominal pain. CT scan of 
abdomen and pelvis showed a 20 cm multicystic, right pelvic mass and mild to moderate 
ascites. Her serum CA125 was 386 U/mL. Her personal history was unremarkable while 
her family history showed that her father had skin and prostate cancer in his late 60’s.  The 
patient underwent TAHBSO, omentectomy, pelvic and periaortic lymph node sampling 
and pelvic washings. She also received 6 cycles of adjuvant chemotherapy with 
Carboplatin and Taxol. 
A blood sample of the patient was submitted for hereditary ovarian cancer panel germline 
testing which included the following genes: BRCA1, BRCA2, BRIP1, EPCAM, MLH1, MSH2, 
MSH6, PALB2, PMS2, RAD51C, and RAD51D. No pathogenic mutations were identified in 
any of the analyzed genes. 

Pathology Findings 
Gross Features: The right ovary had a 22 cm, multiloculated tumor while the left ovary 
had a 1.5 cm solid tumor.    
Microscopic Features: The tumor has marked cytologic atypia, numerous mitoses (>20 
mitoses per 10 HPFs) and a transitional cell carcinoma appearance. Other sections show 
solid areas.  
Pelvic washings were negative. 
Immunohistochemical Studies: The neoplastic cells were positive for keratin 7, WT-1 (x2) 
(patchy), ER (60%, strong), and PR (20%, strong) while negative or essentially negative for 
keratin 20, uroplakin, synaptophysin, chromogranin and INSM-1. The tumor was positive 
for ER (60%, strong), PR (20%, strong). Her-2 neu was 0 while MLH1, PMS2, MSH2 and 
MSH6 were retained.   
Molecular Analysis: MDACC MAPP (mutation analysis precision panel) showed the 
following: 
Somatic mutations (SNVs/Indels): ARID1A, CD8A, ROS1, SMARCA2, TOP1 and TP53. 
There were no copy number variations (CNVs) or gene fusions. 
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TMB: 3 mut/Mb 
Microsatellite status: Stable (MSS) 
 

Diagnosis: Right and left ovaries, high grade serous carcinoma with 
homologous recombination deficiency (HRD) pattern. Right fallopian 
tube, minute focus of serous tubal intraepithelial carcinoma (STIC). 
Stage: FIGO stage 1 B 

Discussion:  
1. Terminology changes: 
In 1989, Dr. Silva and coworkers postulated that the presence of a predominant 
transitional cell carcinoma (TCC) component (>50%) in cases of advanced stage, high 
grade ovarian carcinoma was associated with a better response to chemotherapy and 
improved survival. Although initially some investigators disagreed with this proposal, 
other studies reported similar findings to those of Dr. Silva’s. The 2003 WHO classification 
included TCC under the category of transitional cell tumors and distinguished it from 
malignant Brenner tumor because of the absence of a benign or atypical proliferative 
Brenner component, the frequent association with high grade serous carcinoma and its 
immunohistochemical profile (see below). In 2012, Dr. Soslow and his group included the 
TCC pattern as one of the histological patterns frequently seen in tumors of patients who 
had BRCA 1/2 mutations - SET patterns (solid, pseudoendometrioid, transitional). In the 
2014 WHO classification, TCC was considered either a variant of high-grade serous 
carcinoma or high grade endometrioid carcinoma. In the 2020 WHO classification, the 
term TCC disappeared completely and the term homologous recombination deficiency 
(HRD) pattern is introduced to designate the previous SET pattern.  
Recently, a small study showed that there are proteonomic differences between TCC and 
high-grade serous carcinoma which translated into a higher expression of certain IHC 
biomarkers (claudin 4 and UCHL1) in TCC; however, no protein was found to serve as a 
sensitive and specific biomarker for this tumor which led the authors to postulate that high 
grade serous carcinoma and TCC appear to exist on a continuum.  
 
2. SET pattern/ HRD pattern, other considerations 
In 2015, Dr. Crum and his group found that the SET and classic patterns of high grade 
serous carcinoma had an equal distribution in tumors of BRCA positive patients while the 
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classic pattern predominated over SET in tumors of BRCA negative patients. Interestingly, 
they also found that younger patients had tumors with a predominance of the SET 
pattern, no STIC and a better response to chemotherapy and PARP inhibitors while older 
patients had tumor with a predominance of the classic pattern, STIC and less favorable 
response to chemotherapy.  Subsequently, another study from the same group showed 
that the SET pattern tends to be seen more frequently in cases with homologous 
recombination deficiencies and it is indeed associated with a better response to platinum 
therapy and an improved progression free survival.  
Of note, HRD in high grade serous carcinoma has been associated with a better 
prognosis, related to increased sensitivity to current therapies. 
 
3. IHC Features  
High grade ovarian carcinomas with a transitional carcinoma appearance are typically 
positive for keratin 7, ER, PAX-8, and WT-1 and negative for keratin 20. Up to 17.6 % of 
the cases can be positive for thrombomodulin while up to 6% of the cases can be positive 
for uroplakin III. In addition, p53 immunoexpression tends to be aberrant (overexpressed 
or null) while p16 tends to be diffuse and strong (63% of cases). They are usually negative 
for p63 and GATA-3.  
  
4. STIC and the origin of ovarian/fallopian tube/peritoneal carcinoma 
WHO (2020) recommendations to assign the site of origin  
 

 
Primary Site  

 
Criteria for Dx 

 
Fallopian Tube 

 
STIC present 
or mucosal HGSCa present  
or part or entire length of FT inseparable from tubo-ovarian mass 
 

 
Ovary 

 
Both FTs separate from ovarian mass and no STIC or mucosal HGSCa in either 
FT*  
 

 
Tubo-ovarian 

 
FTs and ovaries not available for complete examination** and pathological 
findings consistent with extrauterine HGSCa 
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Peritoneal 

 
Both FTs and ovaries fully examined and no gross or microscopic evidence of 
STIC or HGSCa in FTs* or ovaries  
 

 
*SEE-FIM protocol  
**Small bx samples or HGSCa developing after previous salpingo-oophorectomy with 
incomplete tubal examination, or it may apply to postchemotherapy surgical specimens 
 
STIC has been reported to occur in 40% of advanced or symptomatic high grade serous 
carcinomas and in 80% of early detected or asymptomatic (risk reducing salpingo-
oophorectomy specimens) high grade serous carcinoma. Proteonomic analysis and 
animal models support a dualistic origin for extrauterine high grade serous carcinoma, 
either from the ovarian surface epithelium or fallopian tube epithelium; however, the role 
of ovarian stem cells in the genesis of this tumor needs to be studied. 
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Case 14 
Masaharu Fukunaga, M.D. Shin-yurigaoka General Hospital, 
Kawasaki, Japan 

Clinical history:  
A 69-year-old, 4G3P female was admitted because of ascites and an enlarged right ovary. 
Clinical and image studies indicated a right ovarian cancer, stage IV (lung and peritoneal 
wall metastases). The patient was treated with simple abdominal hysterectomy, bilateral 
salpingo-oophorectomy, omentectomy with preoperative chemotherapy. Intraoperative 
cytologic and histological consultation was performed. Serum alpha-feto protein (AFP) 
levels were elevated (up to 269ng/ml) after surgery. The patient died of disease 8 months 
after surgery. 

Pathologic findings 
Cytological findings of the ascites: It was characterized by papillary or tubular clusters 
of atypical large cells with round nuclei, prominent nucleoli and abundant PAS-positive 
clear cytoplasm. The diagnosis of clear cell carcinoma was rendered. 
 
Macroscopic findings: The right ovarian tumor measuring 8cm was solid and cystic and 
invaded the peritoneum.  
 
Microscopic findings: Two types of malignant tumor were identified. The first was clear 
cell carcinoma-like tumor characterized by papillary and glandular proliferation of 
cuboidal cells with round nuclei, clear cytoplasm and distinguished cell borders. The 
second tumor was hepatoid carcinoma. It showed trabecular, sinusoidal, or alveolar 
arrangements of moderately atypical cells.  
Extensive sampling showed a 4mm high grade serous carcinoma on the surface of the left 
fallopian tube. 
 
Immunohistochemical findings: The ovarian tumor was positive for AFP, Glypican3, 
CDX2, polyclonal CEA, SALL4 and EMA and negative for ER and PgR. Hepatoid 
carcinoma was positive for CK7 and CD10. 
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Pathologic diagnosis: Somatically derived yolk sac tumor (YST) 
(malignant ovarian tumor with enteroblastic and hepatoid 
differentiation and surface high grade serous carcinoma of the left 
Fallopian tube) 

Comments:  
This case can be histologically diagnosed as YST, however, clinically and pathologically is 
not conventional one. There is controversial over its histogenesis, germ cell tumor or 
somatic malignant tumor in old female cases (1-3). The right ovarian tumor was composed 
of predominantly enteroblastic component showing tubular and papillary proliferation 
and tumor cells with sub- and supra nuclear vacuoles and fibrous stroma and of a minor 
component of hepatoid tumor with a sinusoidal proliferation. Although no other 
components of YST such as Schiller-Duval bodies, endodermal sinus or microcystic 
pattern were present, the tumor was histologically compatible with YST. YST generally 
occur in childhood, adolescent, and early adulthood (median age 16-19 years) and 
uncommon in individuals aged more than 40 years. A second small peak occurs in 
postmenopausal patients.  The present patient had also small surface high grade serous 
carcinoma of the left Fallopian tube.  
Uncommonly ovarian YSTs occur in older adults, mostly associated with a somatic 
epithelial neoplasm. The somatic epithelial neoplasm may be of serous, endometrioid, 
mucinous or clear cell type, and endometrioid and clear cell carcinomas are most 
common. The YST component is typically a glandular variant.  Patients are often with 
associated with endometriosis. Predominantly or pure glandular YSTs in postmenopausal 
patients may arise secondarily to total overgrowth of an epithelial neoplasm. The second 
peak YST in postmenopausal patients may be due to cases of somatically derived YST. 
Somatically derived YST derives from the epithelial neoplasm through a process that has 
been referred to as neometaplasia, aberrant differentiation, or retrodifferentiation 
Prognosis of patients with this type of tumor is poor. 
 
 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 48 OF 330 
 
 
 

References: 
1. McNamee T, Damato S, McCluggage WG. Yolk sac tumours of the female genital tract in 

older adults derive commonly from somatic epithelia neoplasms: somatically derived yolk 
sac tumours. Histopathology 2016; 69:739-751. 

2. Nogales FF, Part J, Schuldt M et al. Germ cell tumorous growth patterns originating from 
clear cell carcinoma of the ovary and endometrium: a comparative immunohistochemical 
study favouring their origin from somatic stem cells. Histopathology 2018; 72:634-647. 

3. McCluggage WG. Endometriosis-related pathology: a discussion of selected uncommon 
benign, premalignant and malignant lesions. Histopathology 2020:76:76-92. 

 

  



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 49 OF 330 
 
 
 

Case 15 
ADSAY 

History:  
8 years old girl presented with a 14-cm retroperitoneal mass. Resection was performed. 
The slides that were submitted is from this resection specimen. 

Pathology:  
Grossly, the tumor was relatively demarcated and fleshy but showed few areas of necrosis. 
Microscopically, this was a very cellular, stroma-poor tumor composed of sheet like 
configuration of round monotonous cells. In some areas, there were vague, ill-defined 
nest like formations, and in some of the slides there was also barely identifiable small 
acinar like clustering of cells. But the vast majority of the tumor displayed diffuse sheet like 
pattern without any specific configuration. The nuclei were round and the chromatin was 
dense but without any significant clumping. It had some granularity but not quite what is 
seen in neuroendocrine neoplasia. Monotony created a “small blue cell” appearance, 
although the cells had fair amount of acidophilic cytoplasm. Nucleoli were conspicuous 
(not very prominent).  

Diagnosis: Pancreatoblastoma  

Discussion: 
Definition and clinical features 
Pancreatoblastoma (PBL) is a relatively rare and is typically viewed as a tumor of infants 
and children that is why it is prone to be under-appreciated and misdiagnosed in adults. It 
is indeed the most frequent malignant pancreatic neoplasm of childhood (mean age 
about 4, some cases appear to be congenital), and thus it is the first entity that comes to 
mind when a malignant cellular neoplasm is encountered in the pancreas of a child. 
However, there is a second peak that this tumor type is encountered in adults (mean age, 
about mid-30’s) and then the diagnosis is easily missed.  Additionally, especially in adults, 
because it is deep seated and without any specific symptoms PBL often presents as a 
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large retroperitoneal mass (its pancreatic origin not as evident), or with a large metastatic 
tumor in the liver. And, if one does not consider this possibility, it can be easily missed. 
Especially in adults, PBL can be associated with Gardner syndrome (or similar FAP-related 
tumors, as a result of its beta-catenin/APC pathway association, chr 11p), as well as 
Beckwith-Wiedemann syndrome. Serum AFP levels may be high in some patients.  
 

Pathology 
As in any of the non-ductal neoplasms including its kindred acinar carcinomas, PBL 
typically presents as solid, relatively demarcated tumors and since they often show 
variable patterns and necrosis, radiologically they can show heterogeneity.  
As the name implies it is a “blastic” tumor with ability to show multiphenotypic 
differentiation. Fundamentally it can be described as an epithelial tumor exhibiting acinar 
differentiation, and lesser degrees of neuroendocrine and occasionally evidence of 
abortive ductal differentiation. Especially in children, acinar differentiation often 
predominates to an extent that it may be difficult to distinguish the two.  The so-called 
squamoid corpuscles, which are more like morules seen in other malignancies, which also 
closely resemble menigothelial whorls are entirely specific and pathognomonic. These 
are typically vague aggregates of spindled cells, and occasionally they may exhibit frank 
keratinization but that is a much less common manifestation. These typically show nuclear 
beta-catenin expression, and in fact, immunohistochemistry for beta-catenin can be 
extremely helpful in highlighting these morules and arriving at the unequivocal diagnosis 
of pancreatoblastoma. It is speculated, justifiably that, these morules may be a 
manifestation of the recently proposed “BROCN” concept (tumors with biotin-rich, 
optically-clear nuclei) that are associated with b-catenin pathway alterations. According to 
this proposal, BROCN family of tumors include cribriform-morular thyroid carcinoma, 
endometrial carcinomas with morules, a distinctive gallbladder tumor recently placed 
under the designation of intracholecystic tubular non-mucinous neoplasm, pulmonary 
blastoma (fetal type adenocarcinoma), all of which share these morules (with biotin-rich 
optically clear nuclei) along with beta-catenin/APC/FAP connection and apparently 
hormonally driven tumors. This is an interesting concept in terms of etio-pathogenesis but 
its implication in daily life is not clear.  
 
The typical baseline morphology in pancreatoblastoma is solid, stroma-poor cellular 
neoplasm forming sheets of relatively monotonous cells. The main tumor cell seen in most 
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cases closely resembles acinar cell carcinoma (with round nuclei and single nucleolus and 
often also show acinar differentiation at the immunohistochemical level) but at the same 
time slightly different than the ordinary acinar carcinoma cells, with less degree of atypia 
and smaller nucleoli. In fact, the same cell type often appears as a more atypical version of 
the bland cells that make up solid-pseudopapillary neoplasms. Neuroendocrine 
differentiation occurs not uncommonly, especially in the adult examples, and has features 
of classical neuroendocrine cells but often more atypical appearing and forming diffuse 
areas. Some examples in children can have hypercellular stroma. Occasionally, the stroma 
even appears neoplastic, and heterologous bone and cartilage formation has been 
observed.  
At the molecular level, PBL is believed to be driven by the APC/beta-catenin pathway (chr 
11p), and its association especially with Gardner syndrome in adults confirms this. FGFR2 
and IDH2 alterations have been reported.  
 

Differential diagnosis  
Pancreatoblastoma shares many characteristics with the other non-ductal pancreatic 
tumors (acinar cell, neuroendocrine, solid-pseudopapillary tumors), which distinguish 
them from ductal neoplasia: They form solid sheets or nested pattern of relatively uniform 
cells, which translates, at macroscopic level, to relatively round, lobulated, nodular, 
demarcated tumors that appear fleshy and relatively homogenous except for 
degenerative and necrotic areas in bigger examples. Histologically, the non-ductal tumors 
have overlapping features, and in fact, pancreatoblastoma may exhibit virtually all of 
them; however, there are findings that help us distinguish PBL from other non-ductal 
neoplasms: 
Morules (“squamoid corpuscles”) which, if can be identified, are definitively diagnostic of 
pancreatoblastoma regardless of what else is observed in the tumor. However, morules 
can be quite subtle. They often appear as small vague zones/clusters of palor amidst a sea 
of blue. In fact, they may be easier to appreciate in low power sometimes, like detecting 
subtle germinal centers in a lymph node. They are often composed of more elongated 
cells with more pale cytoplasm, resembling meningothelial whorls. Their nuclei often 
show lesser degree of atypia and finer chromatin, and in some cases/areas an optically 
clear pseudoinclusions may be seen, but this occurs in the more classical examples.  
Keratinization that is noted in classical textbooks is actually quite uncommon. Beta-catenin 
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immunostain often show nuclear expression that highlights these clusters that may not be 
otherwise readily evident on routine histologic examination. 
PBL often shows neuroendocrine differentiation/component (including variable positivity 
of synaptophysin and chromogranin, which can be extensive and strong), but the tumor 
typically shows a more diffuse (rather than nested, trabecular) proliferation of cells that are 
more atypical than a conventional PanNET, and less atypical than a high-grade 
neuroendocrine carcinoma. Also, there is often acinar cell differentiation along with 
immunohistochemical expression of acinar marker (trypsin being most reliable - not 
alpha-1-antitrypsin, but trypsin – followed by chymotrypsin, Bcl10 and lipases) positivity. 
The fundamental cell of PBL is typically less atypical than an acinar carcinoma cell and 
nucleoli are not as prominent, but overlaps are common. In contrast, compared to solid-
pseudopapillary neoplasm PBL is too atypical and proliferative. Beta-catenin nuclear 
expression, which is almost invariably diffuse and strong in SPN, is typically confined only 
to the morules in PBL, although some examples can have diffuse expression. But the 
cellular atypia, and roundness of the cells should allow recognition of PBL from an SPN. 
Also, mitotic and proliferative activity (ki67) is invariably very very low (below 2-3% in > 
90%) of SPNs whereas PBLs often have substantial proliferative activity. When it is 
metastasizes to liver PBL can easily be confused with hepatoblastoma. Their overlapping 
features extend to include elevated AFP and beta-catenin nuclear positive clusters. The 
presence of acinar differentiation and strong neuroendocrine differentiation may be the 
only clues to favor PBL which ought to prompt to investigate for a pancreatic primary. 

Treatment and outcome 
The behavior of pancreatoblastoma differs in infants versus adults.  In childhood, most 
cases detected before the development of metastases (usually to liver or regional lymph 
nodes) have been curable by surgery. In patients with control of primary site, 
metastectomy and even liver transplant becomes a consideration in select cases and may 
achieve long term survival. In addition, marked responses to preoperative chemotherapy 
have been achieved.  In cases where metastases have occurred, the prognosis has been 
poor, although newer chemotherapy combinations hold some promise for long term 
survival in these patients as well.  In adults, almost all cases of pancreatoblastoma have 
been fatal. 5-year survival is about 50%. Many patients initially present with large liver 
tumors that may be mistaken for a primary because serum AFP levels may also be high. 
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Case 16 
Presented by Ricardo R. Lastra, University of Chicago 

Clinical History:   
17-year-old male with a 6.6 cm mass in proximal ileum 

Pathology: 
Gross findings: The mass measured 6.6 x 6.2 x 4.9 cm and was centered in the wall of the 
ileum. It infiltrated the whole thickness of the wall with involvement of both the serosa and 
the mucosa in an ulcerated polypoid fashion.  
Microscopic: Histologic sections demonstrated a cellular epithelioid neoplasm, comprised 
of loosely cohesive sheets and nests of tumor cells with round to ovoid vesicular nuclei, 
small nucleoli, and pale eosinophilic to clear cytoplasm. Neither necrosis nor significant 
nuclear pleomorphism was present. Areas with up to 4 mitotic figures/10HPFs were 
identified. Resection margins were negative for tumor. 
Metastatic tumor nodules in omentum, left pericolic gutter, pelvic peritoneum, sigmoid 
colon, mesentery and liver were also identified.  

Differential diagnosis:  
Undifferentiated carcinoma, melanoma, neuroendocrine tumor, epithelioid GIST, 
malignant gastrointestinal neuroectodermal tumor/clear cell sarcoma-like tumor of the 
gastrointestinal tract, and desmoplastic small round cell tumor  
Immunohistochemical study: Diffuse strong positivity for S100 and SOX10, and focal 
staining for synaptophysin, NSE, PGP-9.5 and EMA. Cytokeratin Cam5.2, AE1/AE3, 
chromogranin, Melan-A, HMB45, desmin, myogenin, CD45, CD99, FLI-1, CD117, DOG1 
are all negative. INI1 and BRG1 are retained.  
Molecular study (FISH): Positive for EWSR1 rearrangement but negative for an EWSR1-
ATF1 fusion. However, translocation pattern of CREB1 were observed in over 80% of 
tumor cells, indicating EWSR1-CREB1 fusion.  Reverse transcriptase polymerase chain 
reaction molecular testing confirmed EWSR1-CREB1 fusion. 
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Diagnosis: Malignant gastrointestinal neuroectodermal tumor (GNET) 
with EWSR1-CREB1 fusion 

Follow up:  
Following induction chemotherapy and radio-embolization of the liver metastasis, 
cytoreductive surgery with partial liver and sigmoid colon resection, HIPEC with cysplatin 
and radiation therapy to the whole abdomen were performed. Subsequently, new 
metastatic tumors were detected in the liver and right diaphragm. He underwent 
laparotomy with resection of metastatic foci, but the disease continued to progress, and 
the patient expired 2.5 years after the original diagnosis.  

Comments:  
GNET is a rare, malignant neoplasm of the GI tract that was originally proposed as a 
distinct entity with features resembling clear cell sarcoma of soft parts by Zambrano et al 
in 2003. To date, 87 cases have been reported. GNET is most often located in the small 
intestine (67%), but also has been described in the stomach, colon, esophagus, rectum, 
and even of the oral mucosa (Allanson BM et al, 2018). GNET predominantly affects 
young adults (2 – 4th decade) but can occur at almost any age. It has a slight female 
predominance. It often metastasizes to liver, peritoneum and regional lymph nodes. It is 
an aggressive malignant neoplasm with poor prognosis (5-year overall survival of 
approximately 35%). Currently there are no definitive treatment guidelines.  
GNET usually shows a transmural proliferation of epithelioid and some spindled tumor 
cells arranged in a discohesive nested, pseudoalveolar and pseudopapillary pattern. The 
cytoplasm of tumor cells ranges from pale eosinophilic to clear. The nuclei are round to 
ovoid with dispersed chromatin and variably prominent nucleoli. Mitotic activity is 
variable, but it is often high. Osteoclast-like giant cells may be seen in 35% of cases. A 
case of oncocytic variant of GNET has also been described (Boland JM, Folpe AL, 2016). 
GNET shares some morphologic features and EWSR1 rearrangement with clear cells 
sarcoma of soft parts, but can be reliably differentiated from the latter by the lack of 
melanocytic differentiation. GNET is negative for melanocytic markers (Melan-A and 
HMB45) in contrast to clear cell sarcoma of soft parts. These IHC markers can also be 
useful to distinguish GNET from primary or metastatic melanoma. In addition, EWSR1 
translocation can rule out melanoma. 
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GNET also exhibits some histologic features of gastrointestinal neuroendocrine tumors, 
gastrointestinal stromal tumors, and poorly differentiated carcinomas. Some GNETs may 
express neuroendocrine markers like synaptophysin and CD56, however chromogranin A 
and cytokeratins are negative. GNET is also negative for GIST markers (CD117 and 
DOG1).  
Genuine clear cell sarcoma rarely may occur as a primary tumor in the gastrointestinal 
tract. It shares common molecular genetic abnormalities with GNET, but is distinguished 
by its morphological and immunohistochemical findings (Green C et al. 2018). 
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Case 17 
ADSAY 

History:  
This 9 years old boy presented with abdominal discomfort and swelling. His abdominal 
symptoms and hospitalizations dated back to when he was 7 months old and in the 
workup at that time, he was diagnosed with tyrosinemia. His parents are second degree 
relatives. Radiologic examination revealed liver nodularity, some with characteristics of 
hepatocellular carcinoma. AFP was 125000. Albumin was 3.5 g/dl, ALP 99 (low), bilirubin 
0.2 (low), INR 1.03 (high). After detailed work up, the patient underwent liver transplant. 
The specimen you see is from the explant.  

Pathology:  
The underlying liver showed a peculiar form of cirrhosis. The nodularity of the 
hepatocytes had a more jig-saw puzzle architecture than typical cirrhosis, and the 
intervening fibrosis was composed of thin bands of more delicate collagen but formed 
complete bridges. In this backdrop, there were “tumor” nodules that were relatively 
demarcated and composed of unusual abnormal hepatocytes including with architecture 
different than the background cirrhotic liver. In one of these, there were also some degree 
of immature fetal type cellular clusters of the type that are seen more typically in 
hepatoblastomas. In this particular tumor, glypican and glutamine synthehtase showed 
diffuse but weak labeling distinct from the rest of the liver and the other nodules.  

Diagnosis: HEPATOCELLULAR DYSPLASIA AND EVOLVING 
CARCINOMA IN THE BACKGROUND OF TYROSINEMIA-INDUCED 
CIRRHOSIS IN A CHILD 

Discussion: 
This case illustrates a fascinating aspect of carcinogenesis. Most cancers in children 
develop because of a genetic abnormality in oncogenic or gatekeeper genes that 
transform the cell into cancer cells. In contrast, in adulthood, cancers typically develop as 
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a result of long term exposure to carcinogenetic factor. Whereas, the process in this case 
is a striking example of another path, which is neither and both: A genetic metabolic 
disorder leading to over-accumulation of an otherwise normal metabolite which induces 
cirrhosis, and which in turn also leads to carcinogenesis at early age.  
 

Tyrosinemia 
Tyrosinemia is the disease that occurs as a result of genetic alterations that ultimately 
disrupt the breakdown of the amino acid tyrosine, a building block in most proteins. 
Typically, these autosomal recessive genes involve the phenylalanine and tyrosine 
catabolic pathways, and are inherited in an autosomal-recessive pattern. As a result, in 
addition to problems in protein synthesis, tyrosine and releated metabolites (especially 
succinylacetone) accumulate and cause damages to several organs, but especially the 
liver. 
By far, the most common form of tyrosinemia is type I, which this patient had. Type I 
tyrosinemia is characterized by the abnormality of FAH gene, which encodes for fumaryl 
acetate enzyme, defect of which in turn leads to accumulation of succinylacetone. Blood 
tests that show high levels of succinylacetone is diagnostic. In some parts of eastern rural 
Turkey which this patient is from, intermarriages among secondary family members still 
continue, and as a result autosomal recessive diseases like tyrosinemia are prone to occur 
more common than in the West.   
Tyrosinemia type I typically manifests soon after birth by failure to thrive, fever, diarrhea, 
vomiting, and liver abnormalities. The damage to liver and development of hepatocellular 
carcinoma are among the most common and significant complications. Treatment with 
nitisinone, which is an inhibitor of 4-hydroxyphenlypyruvate helps decrease the 
production of succinyl acetone, combined with strict and patient-specific diet, is often 
highly successful in preventing the damage. Patients who do not respond to these 
treatments and still develop liver failure or liver tumors are candidates for liver transplant. 
This patient developed liver tumors and underwent transplantation.  
 

Tyrosinemia and HCC 
Patients with tyrosinemia develop liver disease early on. Hepatocellular dysplasia and 
carcinoma (HCC) is a very well established and fairly common complication, and develops 
in young ages.   
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Dysplasia as a term and an entity is integrated to hepatic tumor classifications. However, 
its definition, and even its existence has been in question. In the US, the term is rarely 
employed which is mostly attributed to reproducibility issues and lack of agreed criteria. 
Another factor is the philosophy that some authors seem to take is that if a hepatocellular 
nodule is recognizable as neoplastic and does not fullfill the criteria for adenoma, then it 
is most likely HCC even if it is small. This was also mostly more or less our take on the 
issue when we were working in the US. However, we have come to appreciate that there 
may be populational and practice related aspects to this issue.  In fact, this case (and other 
patients of tyrosinemia), illustrates the point that hepatocellular lesions that do not exactly 
fullfill the criteria for HCC either quantitatively and qualitatively, but that are also abnormal 
and appear to be early forms of neoplasia (and thus qualify for the diagnosis of 
“dysplasia”) indeed do occur in the liver. In this case, there were multiple demarcated 
hepatocellular neoplasms that were clearly beyond regenerative nodules as well as 
beyond being some form of adenoma both by morphology and architecture. At the same 
time, except for the main lesion, they mostly did not show the atypia and classical 
characteristics of a hepatocellular carcinoma either. Therefore, they did indeed qualify for 
the diagnosis of a dysplastic nodule both by morphology and size of the lesion. As such 
they also lend support to the existence of a definable hepatocellular dysplasia category in 
certain contexts. 
 
In the main lesion, however, which was available in some but not all of the sections 
submitted to you, the process was more in keeping with an early hepatocellular 
carcinoma both by morphology, architecture and immunohistochemistry. This lesion 
showed small clusters and trabecules that had “small cell change” with high nucleo-
cytoplasmic ratio. These closely resembled the fetal-ebryonal patterned clusters seen in 
hepatoblastomas and as such confirmed that this is HCC. Moroever, this lesion acquired 
some expression of glypican and glutamine synthetase which was clearly distinct from the 
background cirrhotic liver as well as from the dysplastic nodules, albeit relatively weak. 
In summary, we find this case to be fascinating for three reasons: One, that not all cirrhotic 
patterns are equal, and that some do have different morphologic characteristics. In this 
child with tyrosinemia the jig-saw puzzle pattern and fine fibrosis were striking. Two, the 
cancer etiopathogenesis angle, illustrating that a metabolite accumulation can trigger 
carcinogenetic pathways in childhood. Three, it provides a striking example of 
“hepatocellular dysplasia” and confirms its existence not only as a concept but also as a 
morphologically definable and agreeable lesion. 
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Case 19 
Fátima Carneiro 

Clinical History:  
Male, 86-year-old, with gastric cancer; a total gastrectomy was performed displaying a 
polypoid tumor (4.6cm in largest dimension), localized in the esophago-gastric region. 

Pathological Findings  
Macroscopy: The tumor (4.6x4.2x1.2cm) was excavated, sharply demarcated with raised 
margins, localized at 1cm from the esophago-gastric junction. 
Histology: Histopathological examination revealed an invasive adenocarcinoma with 
tubulo-papillary architecture and solid areas, composed predominantly by neoplastic 
cells with clear glycogen-rich cytoplasm and irregular hyperchromatic nuclei. In depth, the 
tumor reached the sub-serosa. Four out of the 33 lymph nodes isolated in the surgical 
specimen displayed metastases.  
Immunohistochemistry: The immunohistochemical analysis revealed diffuse nuclear 
expression of SALL4 and focal expression of glipican-3 and alpha-fetoprotein.  

Diagnosis: Gastric adenocarcinoma with enteroblastic differentiation 
(GAED) 

Comments:  
Gastric adenocarcinoma with enteroblastic differentiation (GAED) belongs to the group of 
AFP-producing gastric carcinomas that, besides hepatoid carcinoma, includes well-
differentiated papillary or tubular adenocarcinomas with clear cytoplasm (Kim JY et al, 
2014; Sun W, 2017), and yolk-sac tumor-like carcinoma (Kim JY et al, 2014; Sun W et al, 
2017; Srivastava P et al, 2021). A combination of these histological types may be seen in 
some cases (He F et al, 2021).  
GAED is a tumor showing tubulo-papillary architecture, composed by columnar 
neoplastic cells with clear cytoplasm. GAED represents an example of “primitive 
enterocyte phenotype” cancer because of its morphologic resemblance to early fetal gut 
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epithelium, and the frequent upregulation of oncofetal proteins such as AFP, glypican 3 
(GPC3) and SALL4. Other embryonic stem cell marker genes, including LIN28, and 
claudin-6 (CLDN6), can also be expressed (Yamazawa S et al, 2017; Ushiku T et al, 2009; 
Ushiku T et al, 2012).  GAED is associated with a very aggressive biological behavior 
(Yamazawa S et al, 2017; Murakami T et al, 2016). However, the survival of patients with 
GAED is better than that of patients with hepatoid carcinoma (Kwon MJ et al, 2019).  
In one series of cases (Murakami T et al, 2016), patients with GAED were predominantly 
male (79 %), and GAED lesions were frequently located in the middle third and lower 
third of the stomach (79 %). The mean age of patients at diagnosis tended to be older 
than that of patients with conventional gastric adenocarcinomas. The prevalence of 
lymphatic involvement and that of venous involvement in GAED (76 and 72 %, 
respectively) were remarkably higher than those in conventional gastric adenocarcinomas 
(10–56 %). Furthermore, 31 % of GAED patients had synchronous or metachronous liver 
metastasis. 
Molecular characteristics include frequent TP53 alterations (mutations, promoter 
methylation, and LOH of the TP53 locus) (Akazawa Y et al, 2018; Yatagai N et al, 2019) and 
weak association with EBV and MSI. It was demonstrated that HER2 is overexpressed in 
about 35% of GAEDs. Moreover, HER2-positive intestinal type gastric carcinoma has a 
higher risk of progression to hepatoid carcinoma and gastric adenocarcinoma with 
enteroblastic differentiation than HER2-negative gastric carcinoma (Fujimoto M et al, 
2018). In terms of TCGA molecular classification, GAED constitutes a distinct subset of 
tumors with chromosomal instability (CIN). 
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Case 21 
Primary MALToma of liver (L. DiTommaso) 

Clinical history: 
Man, 71 yrs old. No previous oncological history. A US performed during a check-up for 
back pain revealed a 2.2 cm lesion in the liver. Imaging (PET; CT; MNR) negative for other 
lesions. No biopsy performed. Pre-operative diagnosis: cholangiocarcinoma. 

Pathologic findings: 
Liver resection 6x5x4 (IV segment); 2.2 cm, whitish lesion with pushing margins. The 
lesion showed the following immunoprofile:  CD20+, CD79+, PAX5+, CD43+, CD3-, CD5-
, CD23-, D1 cyclin-, bcl2-, bcl6-; Ki67: 10-10%. 

Diagnosis: MALT lymphoma of the liver  

Discussion: 
Primary hepatic lymphoma (PHL) constitutes about 0.4% of all primary extranodal non-
Hodgkin lymphoma (NHL) (1). Primary hepatic MALT lymphoma is a very rare, indolent 
lymphoma, with slightly more than 70 cases reported in the literature. A substantial 
number of primary hepatic MALT lymphomas were reported to occur in patients with 
chronic hepatitis B or C, or with primary biliary cirrhosis, suggesting a link between 
chronic liver inflammation and hepatic MALT lymphomagenesis (2). There are no standard 
therapeutic protocols or guidelines for the treatment of primary hepatic MALT lymphoma. 
Surgery, chemotherapy, or radiotherapy alone, or in combination had been commonly 
used. Most patients, including the present one, were alive and well after a median follow-
up time of 2 years (3). 
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Case 22 
ADSAY 

History:  
This 61-years old male patient presented with abdominal pain and was discovered to 
have multiple tumors in the liver, largest measuring 8 cm. After a biopsy, the patient 
underwent a liver transplantation. The specimens you see are from the explant.  

Pathologic Findings: 
Grossly, there were multiple tumors that had targetoid pattern with a band of different 
colored tumor at the periphery. Microscopically, there was an insidious infiltration 
composed of individual cells or small irregular clusters in a sclerotic background. The cells 
were epitheloid and histiocytoid, showing fair amount of cytoplasm with prominent 
intracytoplasmic vacuoles. In some areas, these vacuoles resembled adipocytes, whereas 
in others, they gave the impression of glandular differentiation. As such, this infiltrate in 
the liver closely resembled cholangiocarcinoma. Few of these vacuoles appeared to 
contain RBCs. The nuclei had washed-off, pale chromatin without any significant 
clumping. Nuclei were irregular with focal groove formation. In close inspection, an 
eccentric but relatively small nucleolus was evident in well-preserved cells. Erg and CD31 
showed diffuse positivity, confirming the vascular nature of the process. 

Diagnosis: EPITHELOID HEMANGIOENDOTHELIOMA OF THE LIVER 

Discussion: 
Epithelioid endothelial cell tumors: A spectrum of lesions 
Neoplasms characterized by epithelioid endothelial cells were first recognized by Rosai et 
al in 1979 in a series of patients reported as histiocytoid hemangioma. In this paper, the 
characteristic cytomorphologic features of epithelioid endothelial cells were established: 
Fair amount of cytoplasm, round nuclei with pale, fine chromatin, prominent nuclear 
irregularities including grooves, and single, prominent but relatively small nucleolus.  
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Later, the spectrum of lesions that are characterized by this cell type was recognized. It is 
now widely acknowledged that in one end of the spectrum is angiolymphoid hyperplasia 
with eosinophilia (ALHE) which is presumed to be a reactive proliferation. Epithelioid 
hemangioma (EH) is the name given for the presumed neoplastic version of this entity, 
although some authors use ALHE and EH interchangeably. In this group, the vascular 
spaces are well-formed and the cells have the hallmark “tombstone” appearance. They 
have abundant dense cytoplasm, and the intercellular borders are often clefted. 
Cytoplasmic projections may show thin membranes that fuse with that of the opposing 
cells and impart a distinctive vacuolated appearance within the vascular space. There is 
often a myxoid edematous background with or without eosinophils. These (ALHE and/or 
EH) most commonly occur in the skin. 
 
Those epithelioid (histiocytoid) endothelial cell lesions that are composed of less well-
defined vascular spaces, and that exhibit a more cord-like or individual-cell infiltration 
patterns are classified as epithelioid hemangioendothelioma (EHE). These are more 
deeply seated than EH, and also occur in visceral organs, in particular the liver and lung. 
Those that occur in the soft tissue tend to have a myxoid stroma and cord-like infiltrates 
with only minimal well-formed vessels. Pulmonary EHE has a peculiar infiltration pattern 
that had at one time led to the misnomer of “intravascular bronchoalveolar tumor”. It may 
have a coin-lesion appearance with variable degree of myxoid stroma. The cells grow 
within the alveolar spaces forming wide and often centrally sclerosed projections. The 
cells of EHE tend to have abundant acidophilic cytoplasm, often with distinct cytoplasmic 
borders. Because the nuclei show grooves and even inclusions, the cells closely resemble 
bronchoalveolar tumors. However, in contrast with bronchoalveolar carcinomas they do 
not line the alveolar walls. By careful inspection, foci of intravascular growth are often 
identifiable.  
 
While this simplistic approach of subcategorization of EECLs as benign (EH), 
intermediate/borderline (EHE) and malignant (EA- epithelioid angiosarcoma) is fairly 
reproducible and applicable to many cases, overlaps are not uncommon and can be 
problematic. In particular, the distinction of EH from EHE in bone and soft tissue can be an 
issue because mixed patterns are quite common. This is not as much a problem in the 
lung or liver where almost all tumors show pattern characteristic of EHE, while well 
formed, large vascular units characteristic of EH are highly unusual. Thus, most (if not all) 
pulmonary and hepatic examples are EHE; only a few are angiosarcomas, and EH is 
practically non-existent in these organs. The problem in these visceral sites instead is 
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more the distinction of EHE from angiosarcomas. For this, the degree of nuclear atypia, 
hyperchromasia, the presence of necrosis and mitotic activity, and irregular cleft 
formation are the key distinguishing features. Clearly, some angiosarcomas arising in 
these organs have areas otherwise indistinguishable from EHE.  
 
For soft tissue EHE, a grading scheme that utilizes mitotic activity and size of the tumor 
was proposed and it identifies a high-risk group with significantly worse prognosis. 

EHE of the liver 
EHE of liver may be seen at any age; however, most occur in young and middle-aged 
adults with a mean age of 45 It occurs more commonly in females, and an association with 
oral contraceptives has been suggested but not proven. Some patients present with 
Budd-Chiari like picture. Multifocality is very common (>70%). They can occur in cirrhotic 
livers as well, and are commonly misdiagnosed as metastatic carcinoma. Though they are 
tumors of presumed vascular endothelial cell origin, radiologic findings may not 
demonstrate significant vascularity. A targetoid pattern can be appreciated both 
radiologically and grossly. Behavior is variable. However, although it is viewed as a 
“borderline malignancy”, it often follows a highly aggressive clinical course and is fatal in 1 
year in some patients. Overall 5-yr survival is estimated to be 50%. Liver transplant is 
employed and can be highly successful in some cases. 
 
Grossly, EHE is a firm, white to yellow tumor that often has an ill-defined border. The 
tumor is often multifocal with involvement of both right and left liver lobes. 
 
The cells have the characteristic cytomorphologic features described above in detail. In 
addition, they show predilection for invading larger vascular structures such as portal and 
central veins, thereby mimicking the histological appearance of vascular thrombosis. 
Focal tufted and papillary arrangements are common. Sinusoidal spread of individual 
tumor cells, which is not uncommon and it closely resembles megakaryocytes, is typically 
dismissed as extramedullary hematopoiesis.  
 
In the more sclerotic examples, subtle examples are typically dismissed as non-neoplastic 
fibrosing disorder, especially in small biopsies. More prominent and vessel-forming 
examples are misdiagnosed as metastasis or cholangiocarcinoma.  
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Immunohistochemical staining for endothelial markers such as CD34, CD31, ERG, FLI1 
and recently developed CAMTA1 is helpful in confirming the diagnosis of EHE and helps 
in the differential diagnosis with adenocarcinomas and HCC. The utility of YAP1 
immunohistochemistry in a subset is under scrutiny. It should be kept in mind that these 
tumors often express keratins, and therefore the mimicry with 
adenocarcinoma/cholangiocarcinoma also extends to the immunohistochemistry. 
 
The vast majority of EHE show a WWTR1-CAMTA1 (TAZ-CAMTA1) fusion. In a very small 
subset, YAP1-TFE3 fusions are detected. For the latter, there is an impression of more 
protracted clinical course. It also appears to be more prone to have well-formed vascular 
channels, although more studies are needed to confirm this impression. In contrast, in 
epithelioid hemangiomas, FOSB alterations are detected, which does not seem to play a 
role in EHE (so far).   
 

Follow up 
In this patient, the tumors recurred soon after the liver transplantation, and 2.5 years after 
the transplant the patient is alive but with active and progressive disease and multiple 
metastases in the bones and possibly also in the mediastinum.  
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Case 23 
Clinical History:  
A 67-year-old man with a clinical history of T cell acute lymphoblastic lymphoma, and 
hepatitis C was found to have a 2.0 cm mass in the left lobe of the liver on routine 
surveillance imaging 

Macroscopic Features:  
A 2.0 cm lesion was identified in the segmentectomy specimen, with grossly uninvolved 
margins.  

Histological and Immunohistochemical Findings:  
Even at low power, four distinct areas are identifiable (labeled A, B, C and D below). At 
this power, arguably A and B look fairly similar, and C and D look fairly similar, but at 
higher power, four distinct morphologies are appreciable (see below). 
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The HepPar-1 immunostain exhibits another interesting phenomenon of preserved 
staining in the well-differentiated component (sub-nodule A), with attenuated patchy 
staining in the moderately differentiated component (sub-nodule B), and complete loss of 
staining in the poorly differentiated component (sub-nodule C), and the sarcomatoid 
component (sub-nodule D). High power views of the 4 nodules are shown below. 
 

 
Figure 1Sub-nodule A – Well-differentiated HCC component “hyaline bodies” are 
appreciable in the upper left hand corner 
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Figure 2Sub-nodule B - Moderately differentiated component - a pseudo-glandular 
acinus is present in the upper left hand corner 
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Figure 3Sub-nodule C - poorly differentiated component - rare pseudo-glandular acini 
are present (top left) 

 
 
Figure 4Sub-nodule D - Sarcomatoid component - a spindle-cell morphology 
predominates with occasional large pleomorphic nuclei (arrow) 

Diagnosis: Sarcomatoid hepatocellular carcinoma arising in a 
background of conventional well to moderately to poorly 
differentiated hepatocellular carcinoma. 
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Comments:  
I thought this case was a useful illustration of sarcomatoid hepatocellular carcinoma 
arising in a small tumor with a readily appreciable more-differentiated hepatocellular 
carcinoma components. Despite being only a 2 cm lesion, 4 distinct morphologies are 
appreciable: well-differentiated HCC (sub-nodule A), moderately differentiated HCC (sub-
nodule B), poorly differentiated HCC (sub-nodule C), and sarcomatoid HCC (sub-nodule 
D). Often a more differentiated hepatocellular carcinoma cannot be identified in 
sarcomatoid HCC or poorly differentiated HCC, making the diagnosis more challenging. 
Hepatocellular carcinomas are known to exhibit this “nodule-in-nodule” phenomenon of 
higher-grade morphologies arising as distinct nodule within larger nodules, but this case 
represents a remarkable version of this phenomenon, with multiple distinct nodules within 
the larger 2.0 cm nodule. Unfortunately, this patient passed away two years following this 
diagnosis, due to T-ALL recurrence. 
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Case 24 
Fátima Carneiro 

Clinical History: 
Female, 24-year-old, with a liver mass; the patient was submitted to partial hepatectomy. 

Pathological Findings 
Macroscopy: In the liver specimen (13.5 cm in largest dimension) a large tumor (12x9x8 
cm) was observed with heterogeneous appearance, displaying several cysts (with fluid 
content), solid areas (yellowish and green) and multifocal necrosis. 
Histology: The tumor displayed malignant cystic structures and two solid components:  a 
poorly differentiated carcinoma with features of cholangiocarcinoma and a hepatocellular 
component with enough atypia to be considered as malignant too. Most cystic structures 
were entirely malignant; a minor component of the cysts was lined by normal biliary 
epithelium, some by mucinous epithelium. 
Immunohistochemistry: The neoplastic cells of the cholangiocarcinoma component 
expressed CK7, CK19, EpCAM and pCEA. In the hepatocellular component there was 
immunoreactivity for Hep-par1, arginase and glutamine synthetase. The stromal cells 
below the lining of the cysts were positive for estrogen receptor. Others markers were 
negative in both components: alpha-fetoprotein, Glypican-3, CD56, HMB45, S100 
protein, Melan-A, CD30 and PLAP.  

Diagnosis: Combined hepatocellular-cholangiocarcinoma (cHCC-
CCA).  

(The case was seen in consultation by Prof. John Hart and Prof. David Klimstra). 

Comments:  
Combined hepatocellular-cholangiocarcinoma (cHCC-CCA) is a primary liver carcinoma 
(PLC) defined by the unequivocal presence of both hepatocytic and cholangiocytic 
differentiation within the same tumour; collision tumours are not part of this entity (WHO 
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2019). cHCC-CCA is a rare tumour, with an incidence that varies among different reports 
between 0.4 and 14.2% of all Primary Liver Carcinomas (PLCs) (Jarnagin WR et al, 2002; 
Koh KC et al; 2005; Brunt E et al, 2018). The clinical appearance of cHCC-CCA is similar to 
that of HCC and iCCA and it is usually silent until advanced states, causing a delay of 
diagnosis (Cutolo C et al, 2022).  
Among the risk factors, hepatitis B and hepatitis C virus infections, cirrhosis, and male 
gender are widely reported (Cutolo C et al, 2022). 
 
The histopathology of cHCC-CCA is characterized by the coexistance of hepatocytic and 
cholangiocytic tumour areas. The two components are either close to each other or 
deeply intermingled, and the transition between them can be either poorly defined or 
sharp (Brunt E et al, 2018). There are no definite data at present to support the inclusion 
of minimum cut-off amounts of each component for the diagnosis of cHCC-CCA, and this 
diagnosis is made regardless of the percentage of each component. The biphenotypic 
differentiation is based on the H&E morphology and can be confirmed by hepatocytic and 
cholangiocytic immunohistochemical markers. However, immunohistochemistry alone is 
not sufficient for a diagnosis of cHCC-CCA without supportive histomorphology. Given 
the substantial intratumour heterogeneity of cHCC-CCA, extensive tumour sampling is 
highly recommended (sampling all different macroscopic areas with at least 1 block/cm 
collected at the macroscopic analysis) in order to best cover the various tumour areas 
throughout the nodule. Distant metastases can show either cHCC-CCA features or an 
individual component of the original tumour (De Vito C et al, 2017).  
 
The immunohistochemical (IHC) detection of markers of hepatocytic and cholangiocytic 
differentiation may help but is neither necessary nor sufficient (Beaufrère A et al, 2021). A 
set of markers is available to confirm a hepatocellular component, including Glypican-3, 
AFP, HepPar1, and Arginase-1 (Di Tommaso L et al, 2007; Sciarra A et al, 2020). Arginase-
1 performs better in less-differentiated HCC than HepPar1, while AFP is only rarely 
positive (Beaufrère A et al, 2021). Polyclonal carcinoembryonic antigen and CD10 are the 
most specific IHC markers when a canalicular pattern is observed, but their sensitivity is 
low (El Jabbour T et al, 2019). To confirm a cholangiocytic differentiation, several markers 
can be used, including CK7 and CK19 (Sciarra A et al, 2020). EpCAM positivity is 
observed in >90% of cholangiocytic differentiation areas and in 10–20% of hepatocellular 
areas (Sciarra A et al, 2020). Finally, if IHC is discordant with the first H&E, it is advised to 
perform IHC on other slides and to take new tumour samples. Nestin, a marker of 
bipotent progenitor oval cells may serve as a diagnostic biomarker of cHCC-CCA (Xue R 
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et al, 2019; Sasaki M et al, 2022). However, nestin is expressed in a subset of HCC and 
iCCA, and its value for cHCC-CCA remains to be assessed in large series (Xue R et al, 
2019). 
 
The pathogenesis of cHCC-CCA is not fully elucidated. Plasticity or transdifferentiation of 
HCC, as demonstrated in several mouse models (Li L et al, 2018) and supported by the 
occurrence of cHCC-CCA after transarterial chemoembolization (TACE), has been 
proposed (Zen C  et al, 2011). Liver progenitor/ stem cell origin has also been suggested 
(Coulouarn C et al, 2012). 
 
Several molecular studies of cHCC-CCA have supported a common clonal origin of the 
HCC and CCA components. The variability of the mutation spectrum in different studies 
probably reflects differences in collective composition. Typical mutations of HCC (e.g. 
CTNNB1) and iCCA (e.g. KRAS, IDH1) have been found (Cazals-Hatem D et al, 2004; 
Fujimoto A et al, 2015; Liu ZH et al, 2018; Sasaki M et al, 2017). cHCC-CCAs enriched in 
cells with stem/progenitor morphology are frequently positive for SALL4, fetal-type 
growth factors, and stem cell signatures (Moeini A et al, 2017). It was shown that  the most 
frequently mutated driver genes were TP53 (49% of the cases), TERT promoter (23% of 
the cases), AXIN1 (10% of the cases), and KMT2D (9% of the cases) (Xue R et al, 2019); 
these mutations  may be associated with either HCC or iCCA. 
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Case 25 
Clinical History:  
A 38-year-old man with a history of interstitial lung disease and combined variable 
immunodeficiency (CVID) presented with severe sequelae of portal hypertension, 
including massive splenomegaly (28.4 cm spleen on imaging), and splenorenal, 
retroperitoneal, and gastroesophageal varices. Liver function tests were mildly but 
chronically elevated, which had previously been thought to be due to non-alcoholic fatty 
liver disease as the patient was obese. 

Macroscopic Features: 
The explanted liver showed a vaguely nodular architecture, suggestive of cirrhosis. 

Histological and histochemical Findings:  
In the provided representative section, the hepatocyte cords exhibit alternating thinning 
and thickening, imparting a microscopic nodular appearance. A reticulin stain further 
confirms the alternating hypertrophic and atrophic cords. A trichrome stain 

Diagnosis: Nodular regenerative hyperplasia arising in combined 
variable immunodeficiency. 

Comments:  
Nodular regenerative hyperplasia NRH is a hyperplastic pattern of liver injury associated 
with a variety of underling conditions including HIV, fatty liver disease, primary biliary 
cholangitis, and combined variable immunodeficiency, among many other conditions. 
Regardless of the underlying etiology, the remodeling and hyperplasia of the liver 
parenchyma is thought to be due to vascular injury. 
Essentially, NRH represents a morphologic pattern resulting from vascular injury, 
secondary to a variety of underling causes, much like cirrhosis is a morphologic pattern 
resulting from parenchymal liver injury due to a variety of underlying causes. NRH can 
present as a solitary nodule and sometimes accounts for a clinical-radiologic impression 
of a mass lesion, though the majority or entirety of liver parenchyma can be remodeled 
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into small nodules. Unlike cirrhosis, NRH shows no significant fibrosis. Nonetheless, the 
liver injury and remodeling can cause severe portal hypertension, and result in the usual 
sequelae (varices, splenomegaly, ascites, and liver failure). As many as 5% of patients with 
CVID develop NRH, and three clinical groups have been identified: 1) non-progressive 
NRH; 2) NRH progressing to portal hypertension and splenomegaly; 3) NRH with an 
autoimmune-hepatitis (AIH)-like syndrome [1]. Patients in the second group often require 
intervention such as TIPS placement, spleno-renal shunt, or liver transplantation as in our 
patient. Data is limited, but CVID patients appearance to suffer a more aggressive course 
of NRH. The patients with NRH and the AIH-like syndrome suffer from portal hypertension 
complications and seem to be refractory to immunosuppression with regard to AIH-like 
component [1]. 
Identifying NRH, whether in the context of CVID or not, can be useful in accounting for the 
radiologic impression of a mass lesion, as well as for explaining clinical portal 
hypertension in the absence of significant liver fibrosis. Pathologists and clinicians alike 
should be aware of non-cirrhotic portal hypertension, and that not every patient with 
sequelae of portal hypertension exhibits classic cirrhosis.  
Following transplant, the patient fully recovered and was able to work full-time again. 
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Figure 1H&E 
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Figure 2Left: H&E; Right: Trichrome 
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Figure 3Left: H&E; Right: Reticulin 

 
Figure 4 Reticulin 
 
The above sequence of images highlights the striking low-power nodularity, lack of 
significant fibrosis, and thickened hypertrophic hepatocyte cords alternating with atrophic 
hepatocyte cords, which imparts the nodular appearance. 
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Case 26 
Liver metastases of MANEC (L. DiTommaso) 

Clinical history: 
Man, 74 yrs old. History of benign prostatic hyperplasia (TURP performed elsewhere). A 
US performed during a check-up for acute urine retention revealed 3 lesions in the liver. 
Imaging (PET; CT; MNR) negative for other lesions. No biopsy performed. Pre-operative 
diagnosis: cholangiocarcinoma. 

Pathologic findings: 
Liver of 12x7x7 cm (IV and V segments) and gallbladder resection; > 10 lesions, sizing 0.2 
to 6 cm; the largest lesion was close to the gallbladder; another lesion (size 3 cm.) was 
localized in the wall of the gallbladder.  All the lesions showed features (synaptopisin+, 
chromogranin+, Ki67>80%) consistent with a diagnosis of NE carcinoma. The 3 cm-lesion 
in addition was characterized by a clear-cut adenocarcinomatous component. Both 
neoplastic components of this mixed NE-ADK were CK7+, CK19+, cdx2+ and TTF1+. 

Diagnosis. Liver metastases of MANEC.  

After the diagnosis the patients the patient underwent prostatic and colorectal biopsy, all 
with benign findings; CEA, GICA, AFP and PSA negative; the patients died 4 months after 
the diagnosis; autopsy was not requested. 
 

Discussion: 
The concept of MANEC was first officially introduced by the World Health Organization 
classification of tumors of the digestive system in 2010 (1). MANECs constitute a group of 
tumors characterized by adenocarcinomatous and neuroendocrine differentiation. 
MANECs most commonly arise in the colon, appendix, rectum or stomach, however a 
limited number of MANECs have been reported to originate from the bile duct, the 
pancreas and the gallbladder (2). 
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Case 27
Contributed by Irene Gullo, M.D., Ph.D.

Clinical history:
77-year-old male with previous history of diffuse large B cell lymphoma of the palatine 
tonsil, stage I, treated by R-CHOP regimen. He presented with a history of gastrointestinal 
bleeding due to a gastric ulcerated tumour. He underwent total gastrectomy. 

CK 8/18
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Gross features: 
total gastrectomy specimen showed an ulcerated tumour in the gastric body with 4,5cm 
(A) and two fungating tumours in the gastric fundus (A) and antrum (C). 

Histopathological findings: 
the three tumours showed similar morphologic characteristics. They were composed of 
irregular sheets, cords and trabeculae of polygonal epithelial cells with pleomorphism 
and prominent nucleoli, embedded within a prominent lymphoplasmacytic infiltrate, with 
intraepithelial lymphocytes. 

Diagnosis: gastric cancer with lymphoid stroma. 
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Comment:  
gastric cancer with lymphoid stroma (alias medullary carcinoma, lymphoepithelioma-like 
carcinoma) was first reported by Watanabe et al in 1976 and is recognized by the 5th 
edition of the WHO classification of Digestive Tumours as a rare histological subtype of 
gastric cancer. The lymphoid infiltrate can be so prominent that immunohistochemical 
study may be necessary to confirm the epithelial nature of the tumour. As demonstrated 
by immunohistochemical studies, cytotoxic T lymphocytes constitute the predominant 
component of the infiltrate, which also contains B lymphocytes, plasma cells, neutrophils 
and eosinophils.  
The tumours are frequently localized in the proximal stomach or gastric stump, they are 
more common in males and are charatcerised by a better overall survival. Multiplicity 
(multiple synchronous or metachronous tumours) in is also a characteristic feature, as 
occurred in our case. 
This morphologic subtype is frequently associated to Epstein-Barr virus (EBV) infection (in 
over 80% of cases). A similar morphology can be observed in gastric cancer with 
mismatch repair protein deficiency / microsatellite instability. The recognition of these two 
molecular subtypes is of the utmost importance, since recent clinical trials demonstrated 
that, in patients with MSI-high and EBV+ gastric cancers, clinical responses to targeted 
immunotherapy (i.e. Pembrolizumab) are achieved. In the case presented in this seminar, 
RNA in situ hybridisation for EBV (EBER) was positive and immunohistochemistry showed 
high expression of PD-L1 both in tumour cells and immune cells of the tumour 
microenvironment. This case stresses the importance of searching for EBV infection, by 
EBER in situ hybridisation and mismatch repair protein deficiency, by 
immunohistochemistry, in gastric cancers presenting the morphologic features of gastric 
cancer with lymphoid stroma, for a cost-effective molecular characterisation and selection 
of patients for targeted immunotherapies. 
 

Final diagnosis: gastric cancer with lymphoid stroma associated with 
EBV infection and PD-L1 expression (potentially eligible for targeted 
immunotherapy).  
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Case 28 
Clinical History:  
A 41-year-old woman with multiple large liver masses that grew steadily over a 2-year 
period. Despite conservative management and discontinuation of oral contraceptives for 
2 years, transplantation was required due to disease burden. The patient was found to 
have a PALB2 mutation (a BRCA2 partner gene). 

Macroscopic Features:  
Four large dominant circumscribed masses were identified grossly, with the 
largest measuring 9.2 cm, but innumerable other circumscribed masses were also 
identified grossly. 

Histological Findings:  
At low power, sections of the liver masses appear to show nodular, mildly inflamed 
benign liver parenchyma. 
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At higher power, the portal tracts show large irregular arteries, but bile ducts are present 
(bottom left). 
Prominent sinusoidal dilatation is noted (down and right from the portal tract). The 
background liver showed mild steatosis without evidence of steatohepatitis. Glutamine 
synthetase immunohistochemistry was strongly and diffusely positive in areas with these 
abnormal portal tracts (image not shown in handout), while beta-catenin was negative in 
the nuclei. 

Diagnosis: Hepatocellular adenoma, inflammatory subtype (formerly 
known as telangiectatic subtype), presenting as adenomatosis, with 
beta-catenin activation. 

Comments:  
While this case might be somewhat routine for liver pathologists, I thought it would be 
useful for pathologists in the group who encounter liver lesions in a generalist setting. 
Also, this represents the extreme end of the spectrum of adenomatosis, wherein the 
burden of disease required liver transplantation. The inflammatory subtype of 
hepatocellular adenoma accounts for up to 50% of hepatocellular adenomas and is most 
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common in women. This sub-type can be challenging and subtle as bile ducts are present 
in areas of abnormal vessels (“pseudo-portal tracts”). Fibrous septation can be present 
which can introduce a challenging differential diagnosis of focal nodular hyperplasia – 
due to this similarity, a subset of focal nodular hyperplasia had been called “telangiectatic 
focal nodular hyperplasia” but such cases are now known to represent hepatocellular 
adenoma, inflammatory subtype. Nonetheless, a subset of focal nodular hyperplasia cases 
can show prominent sinusoidal dilation [1]. 
Strong diffuse staining for C-reactive protein and/or serum amyloid-associated protein 
immunohistochemistry is helpful for confirming the diagnosis, with C-reactive protein 
showing greater sensitivity in this regard. Another subtlety in these neoplasms is the 
findings of beta-catenin activation in up to 10% of cases. Interestingly, diffuse staining for 
glutamine synthetase, even without nuclear positivity for beta-catenin is strong evidence 
of beta-catenin activation [2]. Beta-catenin activation is thought to represent a significant 
prognostic indicator for progression to hepatocellular carcinoma. The finding of a somatic 
PALB2 mutation (a BRCA2 partner gene) was a red herring in this case as there is no 
known association of PALB2 or BRCA2 with hepatocellular adenoma. 
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Case 29 
Michal Michal, Czech Republic 

A 38-year-old male had multiple myxoid nodules on the peritoneum of the omentum. The 
nodules were 0,5 to 3 cm in size. 1 year after the diagnosis the patient seems to be 
healthy. 

Diagnosis: Reactive nodular fibrous pseudotumor 

Reference 
1. Daum O, Vanecek T, Sima R, Curik R, Zamecnik M, Yamanaka S, Mukensnabl P, Benes Z, 

Michal M. Reactive nodular fibrous pseudotumors of the gastrointestinal tract. Report of 8 
cases. Int J Surg Pathol 2004:12:365-374. 
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Case 30 
Brian Rubin, M.D., Ph.D., Cleveland Clinic, Cleveland, OH, USA 

Case History:  
57-year-old make with a 7 cm deep-seated mass in the left thigh 

Pathologic Findings:  
Grossly the tumor was multinodulare, pink and fleshy with large areas of necrosis. 
Histologically, the lesion was unencapsulated with infiltrative margins. The lesion was 
characterized by sheets of pleomorphic cells with some extremely large, bizarre cells with 
multiple nuclei and a large amount of pale pink cytoplasm. There were areas with variable 
numbers of pleomorphic lipoblasts, with multiple vacuoles that indented and/or 
scalloped a hyperchromatic nucleus. Mitotic figures including atypical mitotic figures were 
numerous. There were also extensive areas of necrosis. Immunohistochemical studies 
revealed the lesional cells to be positive for cytokeratin AE1/AE3 and the cells were 
negative for cytokeratin Cam5.2, S-100, SOX10, HMB-45, SMA, and desmin. Genetic 
studies were not performed. 

Diagnosis: Pleomorphic Liposarcoma 

Discussion:  
Pleomorphic liposarcoma is a rare sarcoma, accounting for less than 5% of all 
liposarcomas and less than 1% of all sarcomas. It is slightly more common in males with a 
peak in the 7th decade. It can involve virtually all anatomic sites but has a predilection for 
the deep soft tissue of the extremities. 
Most tumors are large with a median size of 8-10 cm. Their cut surface is white to yellow 
and they often have areas of hemorrhage and/or necrosis, which can be extensive. 
Histologically, tumors have infiltrative margins and are characterized by sheets of 
pleomorphic cells with variable numbers of multivacuolated lipoblasts, which can be very 
focal. Indeed, strict adherence to criteria for multivacuolated lipoblasts can be helpful in 
classifying these lesions. Pleomorphic lipoblasts are defined as cells having multiple 
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vacuoles that indent of scallop a hyperchromatic nucleus. Myxoid stroma can be 
prominent suggesting a diagnosis of myxofibrosarcoma. Some cases are characterized by 
less pleomorphic epithelioid cells and are known as the epithelioid variant of 
pleomorphic liposarcoma. There are no consistent immunohistochemical findings but in 
general, they are negative for immunohistochemical markers. S-100 highlights can 
highlight lipoblasts. Keratin can be positive in more epithelioid lesions. MDM2 and CDK4 
are not positive, helping to distinguish these lesions from dedifferentiated liposarcoma. 
Pleomorphic liposarcoma lacks consistent genetic alterations. They have bizarre 
karyotypes with numerous extra chromosomes and marker chromosomes. MDM2 and/or 
CDK. 
Pleomorphic liposarcoma is a high grade sarcoma with significant local recurrence and 
metastatic rates. I grade pleomorphic liposarcoma according to the FNCLCC grading 
system.  
The differential diagnosis is mainly all other pleomorphic neoplasms including 
pleomorphic variants of carcinoma and melanoma and other pleomorphic sarcomas. 
Carcinoma and melanoma are excluded by immunohistochemistry for keratins and/or 
EMA (carcinoma) or S-100 and SOX10 (melanoma). Distinction from other pleomorphic 
sarcomas is by line of differentiation as other pleomorphic sarcomas will express 
immunohistochemical markers to help establish their diagnosis. For instance, 
pleomorphic rhabdomyosarcoma is positive for desmin and myogenin/MyoD1. One 
potential pitfall is the diagnosis of dedifferentiated liposarcoma with heterologous 
pleomorphic liposarcomatous differentiation. While the heterologous pleomorphic 
liposarcomatous component can be identical histologically to conventional pleomorphic 
liposarcoma, these lesions typically arise in the retroperitoneum and are positive for 
MDM2/CDK4 by IHC and show MDM2 gene amplification by fluorescence in-situ 
hybridization. 
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Case 32 
Clinical History: 
A 76-year-old male patient developed an indurated dermo-subcutaneously located 
neoplasm on his back that was completely excised. 

Pathological Findings: 
Histologically, we found a deep dermal, mainly subcutaneously located neoplasm. The 
partly nodular, partly diffusely infiltrating neoplasm is composed of monomorphic 
spindle-shaped tumour cells with spindled or wavy nuclei and little cytoplasm. The 
neoplastic cells are mainly arranged in interweaving cords and fascicles producing a 
peculiar braided pattern. In transverse sections the tumour cell formations resemble 
nests, whereas in longitudinal sections they exhibit a plexiform or lamellar-like pattern 
reminiscent of a neural neoplasm. In the periphery, a diffuse infiltration of the subcutis 
producing a honeycomb pattern is seen. Immunohistochemically, tumour cells stain 
positively for CD34, whereas STAT6, S-100 protein, ASMA, desmin, EMA, and Claudin-1 
are negative. FISH-analysis showed COL1A1 rearrangements in 44 out of 50 nuclei 
counted. 

Diagnosis: Dermatofibrosarcoma protuberans with braided growth 
pattern 

Comments: 
Dermatofibrosarcoma protuberans (DFSP) is a superficial, low-grade, locally aggressive, 
fibro/myofibroblastic, CD34 positive neoplasm carrying a COL1A1-PDGFB fusion gene. 
DFSP usually presents in young to middle aged adult patients, with a slight male 
predominance. However, a significant number of cases are seen in children (including 
congenital presentations), and in the elderly. Most of these tumours occur sporadically. A 
high incidence of DFSP with unique features, such as multicentricity, small size, and 
occurrence at early age, has been shown in children affected with adenosine deaminase-
deficient severe combined immunodeficiency. Although it represents a rare neoplasm (< 
1 per 100.000 people per year) DFSP is one of the most common dermal sarcomas. DFSP 
is characterized by a diffuse infiltration of the dermis and subcutis. The neoplastic cells 
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grow along the fibrous septa of the subcutaneous tissue and interdigitate with fat lobules, 
resulting in a typical honeycomb appearance. DFSP is composed of cytologically uniform 
spindled tumour cells containing plump or elongated wavy nuclei arranged in a 
predominantly storiform, whorled or cartwheel growth pattern. A braided growth pattern 
or prominent palisading of tumour cells with formation of Verrocay bodies mimicking a 
neural neoplasm as well as granular cytoplasmic changes are very rare.  Cytological atypia 
is minimal and mitotic activity is usually low. The collagenous stroma contains small blood 
vessels. The superficial portion of the neoplasm may be less cellular and thus cause 
considerable challenges in the differential diagnosis on small, superficial biopsies. Rarely, 
cases of DFSP present as a subcutaneous mass with infiltration of deep soft tissues. In 
addition, several rare variants exist that may cause considerable diagnostic problems 
including pigmented DFSP, DFSP with myoid differentiation, plaque-like DFSP, myxoid 
DFSP, vascular DFSP, fibrosarcomatous DFSP and DFSP with pleomorphic sarcomatous 
transformation. 
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Case 33 
Michael Michal, M.D., Charles University, Pilsen, Czech Republic 

Case history and gross features:  
A 56-year-old male presented with a conglomerate of 4 dermal to subcutaneous tumor 
nodules on his left shin. The tumors elevated the overlying skin and their overall size was 
3x2,5x2,5 cm. Enlarged lymph nodes in the left inguinal area sized 4,7x4,4x3 cm were 
detected at presentation and were later shown to represent metastatic disease (slides 
submitted to the seminar come the metastasis).  

Histology: 
The initial tumor was multinodular and well-circumscribed by mostly a thin fibrous 
capsule. The neoplasm featured moderately cellular cords and trabeculae of oval to 
epithelioid cells which had moderate to high nuclear grade and showed 6 mitoses/50 
HPF. The background stroma was predominantly sclerotic, occasioning a close 
resemblance of the whole lesion to sclerosing epithelioid fibrosarcoma. No ossification 
was present. The metastatic disease showed similar features but higher mitotic activity 
(10/50 HPF). Immunohistochemically, the tumor was diffusely positive for S100, CD10 and 
showed a strong and diffuse TFE3 expression. No reactivity was noted with AE1/3, 
Desmin, SMA, MUC4, EMA, Claudin-1, CD34, Sox-10, HMB-45. 

Diagnosis: Ossifying fibromyxoid tumor (OFMT) with PHF1-TFE3 
rearrangement 

Discussion: 
OFMT is a tumor of intermediate malignant potential and most cases follow an indolent 
clinical course. Criteria identifying the relatively minor subset of cases with a higher risk of 
malignant behavior have been established (1).  
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OFMT spans a very wide morphologic spectrum and is often difficult to recognize 
histologically. Some of the most useful diagnostic features are the presence of ossified 
areas, thick fibrous capsule at the tumor periphery and S100 expression.  
 
About 80% of OFMT cases harbor rearrangements of the PHF1 gene, most commonly 
fused to the EP400 gene. A recent study reported a novel PHF1-TFE3 fusion in 5 OFMT 
cases, 3 of which were classified as malignant, raising the possibility, that this fusion is 
more commonly associated with malignant behavior. Importantly, all these tumors lacked 
ossification, had only a thin fibrous capsule at the margin and only 1 case weakly 
expressed S100 protein. Subsequently, three case reports of very similar tumors were 
reported, and all were classified as either malignant (n=2) or atypical. All 3 lacked 
peripheral bone formation and S100 protein expression (3-5). 
In our practice, we have encountered 2 OFMTs with an identical fusion, one of which was 
classified as atypical OFMT and the other as clear-cut malignant (the presented case). 
Histologically, both cases lacked ossified areas as well as thick fibrous capsule at the 
periphery and only one was S100 protein positive.  
 
We have also analyzed all other 7 cases of malignant OFMT from our archive to establish, 
whether this novel fusion is overrepresented among the aggressive subset. However, 
none of these 7 tumors harbored TFE3 gene break by FISH. Coupled with the published 
data, our results offer the following 2 conclusions regarding PHF1-TFE3-rearranged 
OFMTs: 1) PHF1-TFE3 fusion is more commonly associated with aggressive 
clinicopathologic features; 2) the fusion is relatively rare and most malignant OFMTs 
harbor other fusion genes.  
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Case 34 
Kumarasen Cooper 

Clinical History 
This 50-year-old male patient presented with a soft tissue mass in the right lateral hip. He 
had a past history of an injury to his hip 18 months previously, which resulted in a golf-ball 
size bruise, and grew to be grapefruit in size at presentation. MRI of right hip in March 
2016 revealed a well circumscribed 8.5 x 9.0 cm soft tissue subcutaneous mass of the 
right lateral hip without invasion of the gluteal muscles. The PET/CT scan showed no 
evidence of metastasis.  

Pathology 
The gross examination revealed a superficial tumor within the subcutaneous tissue that 
appears to be well circumscribed and non-infiltrative tumor. The cut surface showed an 
overall white tan appearance with focal areas with a hemorrhagic appearance. 
Microscopic examination revealed a well circumscribed mesenchymal tumor comprising 
numerous thin-walled ectatic vessles surrounded by perivascular hyaline material 
(collagen and fibrin). Sheets of spindled cells and round pleomorphic hyperchromatic 
cells were present around the angiectatic vasculature. The latter also showed intranuclear 
cytoplasmic inclusions (pseudoinclusions). A variable population of inflammatory cells 
were noted (including mast cells). 
A battery of immunohistochemical stains were all negative including CD 34 in the spindle 
cells. 

Diagnosis: Pleomorphic Hyalinizing Angiectatic Tumor (PHAT) 

Discussion 
PHAT is an exceedingly rare soft tissue tumor. Since the early description in 1996, fewer 
than 100 cases have been described in the literature. The seminal publication from Dr 
Sharon Weiss, likened this tumor to a schwannoma (neurilemoma) with a low-grade 
biological behavior (local recurrence only). Not surprisingly, PHAT shares the unusual 
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vasculature, ancient atypia, intranuclear inclusions, the lack of mitoses and an abundance 
of mast cells with schwannoma. However, the absence of S-100 (diffuse) and 
encapsulation of schwannoma helps in this distinction. The other main differential 
diagnosis that may be considered is an undifferentiated pleomorphic sarcoma (UPS) due 
to similar nuclear pleomorphism and the absence of distinctive features of differentiation. 
However, UPS has a high mitotic activity and is CD 34 negative.  
 
The majority of PHAT arises in adults (slight female predilection) as slow growing masses 
ranging in size from 1-20cm (average 5-7cm). PHAT tends to be subcutaneous and in the 
extremities (especially the lower limbs) and is often clinically mistaken for hematoma or 
Kaposi sarcoma. 
 
To date there have been no documented cases of metastases and should be graded as 
tumors of intermediate (borderline) malignancy. Local recurrence has been noted 
between 33-50% of cases. Hence this tumor is best treated with a complete (or wide) local 
resection and follow up for recurrence). 
 
The pathophysiology/etiology of PHAT is not known. The theory is that the advancing 
tumor front engulfs vessels walls resulting in ectatic vessels endothelial damage, plasma 
leakage and resultant fibrin deposition and hyalinization of vessel walls. The mast cells 
were thought to contribute to vascular damage due to initiation of vascular permeability. 
The concept of an early PHAT (potential precursor) characterized by bland spindle cells 
(some with hemosiderin) with myxoid change and an infiltrative growth pattern into fat 
and around blood vessels has been proposed. These lesions have been demonstrated to 
either exist alone or at the periphery of classic PHAT. 
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Case 35 
David Suster, M.D., Rutgers University Hospital, Newark, N.J., USA 

Clinical History: 
A 17-YEAR-OLD young man was seen for insidious onset of buttock pain. Imaging 
findings showed a large cystic tumor in his left sacrum involving S1-S3. The lesion was 
locally destructive and showed fluid levels suggestive of aneurysmal bone cyst (ABC).  It 
was first attempted to control the tumor using radiofrequency ablation which failed, and 
the patient was scheduled for surgery.  A preoperative core biopsy showed small 
fragments of bone matrix associated with numerous large, atypical epithelioid cells with 
slightly eccentric nuclei, basophilic cytoplasm, and small nucleoli.  The biopsy was 
regarded as atypical and suspicious for malignancy but was felt to be inconclusive. At 
surgery, the tumor surrounded the nerve roots on the left side of S1, S2 and S3 and the 
cauda equina. Embolization for hemorrhage control was done prior to surgery causing 
the lesion to expand into adjacent vertebral levels and poke out of the foramina in front 
and in back of the bone. The tumor was excised, and the area was bone grafted with 
internal fixation.  

Histologic Findings: 
The resected specimen measured 6 x 6 x 2.5 cm. and showed an extensively hemorrhagic 
cut surface. Histologic examination showed a proliferation of large epithelioid cells with 
abundant basophilic cytoplasm and large, hyperchromatic and eccentric nuclei displaying 
prominent nucleoli, similar to those seen in the preoperative biopsy. In areas the cells 
adopted a striking plasmacytoid appearance; in other areas the cells were suggestive of 
atypical epithelial cells. The large cells occupied the intertrabecular spaces and lined 
microtrabecular aggregates of bone matrix resembling osteoblasts. Some of the atypical 
cells appeared to be incorporated into the bone trabeculae resembling osteocytes, 
although they were much larger than normal osteocytes. The stroma contained a sparse 
fibroblastic spindle cell population and scattered multinucleated osteoclastic giant cells. 
Some sections demonstrated ABC-like changes, with large vessel-like spaces transitioning 
with capillary sized vessels. Mitotic activity was noted in the plump osteoblastic cells, but 
no abnormal mitoses could be identified. Areas of acellular bone matrix consistent with 
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prior radiofrequency ablation therapy were also seen. Foci containing Gelfoam-like 
material could also be identified in some sections, consistent with prior embolization 
procedure. Because of the concern for malignancy, a Ki-67 proliferation marker was done 
which showed nuclear positivity in only ~2% of the epithelioid cell nuclei. 

Diagnosis: Epithelioid osteoblastoma with ABC-like changes. 

Discussion:  
Osteoblastoma is a rare, bone forming neoplasm that accounts for approximately 1% of 
all bone tumors.1,2 They show a predilection for the spine and sacrum, although they can 
occur in other locations at appendicular sites and in virtually any bone in the body.2 The 
prognosis for these tumors is excellent with local recurrence generally being an 
uncommon event. It has been known for a while that in rare instances the osteoblasts in 
these tumors can adopt an atypical morphology that can give rise to confusion with a 
malignancy; some of those tumors have been referred to as atypical osteoblastoma, 
pseudomalignant osteoblastoma, aggressive osteoblastoma, and epithelioid 
osteoblastoma.2,3-7 The current WHO book on bone tumors refers to these tumors as 
epithelioid osteoblastoma and states that they are not necessarily associated with a more 
aggressive behavior. The present case is an example of this rare variant of osteoblastoma 
characterized by a striking epithelioid appearance and associated with ABC-like changes.  
 
The atypical cytologic features of these tumors, with enlarged, hyperchromatic cells with 
large nuclei and prominent nucleoli, and the occurrence of occasional mitoses can in 
some instances give rise to confusion with a malignant neoplasm. We recently compiled 
our experience with 17 cases of epithelioid osteoblastoma (paper submitted for 
publication).8 The tumors in our study most commonly arose in the vertebrae and sacrum, 
followed by mandible and bones of the foot. Our patients’ ages ranged from 5 to 33 
years, and the tumors ranged in size from 2 to 6.5 cm (mean= 4.1 cm). Imaging studies 
showed expansile lytic lesions with cortical thickening and a mild rim of sclerosis. 
Histologically all tumors were characterized by active production of bone with a 
fibrovascular stroma containing micro trabecular aggregates of bone matrix. The 
osteoblastic proliferation was atypical and showed enlarged cells with prominent nucleoli 
and abundant cytoplasm imparting them with a striking epithelioid appearance.  In three 
cases, preoperative core biopsies were done and interpreted as atypical and suspicious 
for malignancy, or outright diagnosed as high-grade osteosarcoma in one case.  
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In recent years it has been demonstrated that these lesions have characteristic underlying 
molecular rearrangements of the FOS and FOSB genes.9 It has been claimed that 
differentiation from osteosarcoma may be possible with the use of immunohistochemical 
antibodies against FOS and FOSB although, in practice, tumors may not be amenable to 
staining due to specialized decalcification procedures required for bone lesions.  
Molecular studies by FISH and next generation sequencing were attempted in our cases 
but were unsuccessful, likely due to the decalcification procedure employed in all our 
cases. We did perform immunohistochemistry for FOS and FOSB antibodies in 12 cases; 
the results, however, were variable and difficult to interpret. 4/12 cases showed strong 
nuclear positivity for FOS, and 2/12 cases showed strong and diffuse nuclear positivity for 
FOSB; the remainder of cases showed variable, sometimes overlapping patterns 
regarded as indeterminate. Proliferative activity was assessed in our cases using 
antibodies for Ki-67; the Ki-67 proliferation marker showed low nuclear positivity (~2%) in 
10 cases and a slight increase (<10%) in two cases.  Given that proliferative activity is 
markedly elevated in osteosarcoma, it was felt that use of Ki-67 antibodies may be of 
value for the differential diagnosis with malignancy. 
 
The differential diagnosis for these tumors is with conventional high-grade osteosarcoma 
with areas that contain epithelioid-like cells and less commonly the exceedingly rare 
osteoblastoma-like variant of osteosarcoma (OLOS).9-11 The presence of sheets and 
aggregates of atypical epithelioid osteoblasts seen in the stroma of epithelioid 
osteoblastoma can potentially be mistaken for conventional osteosarcoma, which can 
sometimes also show sheets of osteoblast-like malignant cells in the intertrabecular 
spaces. The absence of marked pleomorphism, abnormal mitotic figures and foci of 
necrosis are useful features for making this distinction. In cases lacking these features it is 
necessary to carefully examine the interface of the lesion with the host bone to 
demonstrate whether there is permeation of the intertrabecular spaces of the host bone 
by tumor and if there is lack of differentiation at the periphery of the lesion. The presence 
of overtly malignant features on radiographic studies also will obviously favor the 
diagnosis of osteosarcoma. 
 
Although epithelioid morphology has been associated in the past with a more aggressive 
behavior in osteoblastoma, the results of our study confirm that this may not necessarily 
be the case, thus supporting the current opinion of the WHO that epithelioid morphology 
should not be equated with aggressive behavior for these tumors. The main importance 
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of recognizing this morphologic variant of osteoblastoma lies in avoiding a misdiagnosis 
of malignancy that could result in unnecessary aggressive treatment, particularly when 
evaluating small core biopsies. Clinical follow up in our patients disclosed no evidence of 
late recurrences or metastases. The term epithelioid osteoblastoma is preferable in this 
setting to that of aggressive osteoblastoma to highlight the atypical morphology without 
suggesting any prognostic implications.  
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Case 36 
Michael Michal, M.D., Charles University, Pilsen, Czech Republic 

Case history and gross features:  
A 42-year-old man with a lipomatous tumor in the pectoral area measuring 4,8x3,5x1,4 
cm. 

Histology: 
Microscopically, the tumor represented a well differentiated lipomatous tumor with a 
notable adipocytic size variation, patchy single cell fat necrosis, and focal mostly mild 
adipocytic nuclear atypia. The tumor lacked any spindle cell areas and no ropy collagen 
bundles were present.  Spindled cells were virtually absent. MDM2 IHC as well as FISH 
were both negative. The tumor cell nuclei show loss of RB1 staining and about 10% of 
tumor cells expressed p53 protein. 

Diagnosis: Anisometric cell/Dysplastic lipoma 

Discussion: 
Anisometric cell/Dysplastic lipoma is a recently characterized tumor first decribed by 
Evans in 2016 (1). Two further studies were published since then (2-3), and today almost 
80 cases are on record. Based on these reports, the key clinical features of this entity 
include: 1) a very strong male predominance, 2) a predilection for the posterior neck, 
upper back and shoulder regions, 3) multifocality in approximately 19% of patients, 4) a 
rare association with retinoblastoma, and 5) mildly increased risk (currently estimated at 
around 10%) for local recurrence with simple excision, as compared to a conventional 
lipoma.  To date, all examples have been subcutaneous, though some examples have 
occurred in locations were tissue planes are somewhat ambiguous (e.g., the 
lateral/anterior neck and groin regions).   
The key histologic features are: 1) notable adipocytic size variation, 2) patchy (typically 
single cell) fat necrosis, and 3) focal adipocytic nuclear atypia.  The atypical adipocytes 
may be mononucleated or multinucleated.  The atypia is generally mild and can be quite 
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subtle, but in some instances, it is more pronounced and similar to that seen in a 
conventional atypical lipomatous tumor.  Immunohistochemical expression for p53 is 
always present, but it is limited to a subpopulation of the adipocytes, typically those with 
the greatest atypia (usually between 5-20% of the nuclei).  MDM2 immunoexpression can 
be present, but it is almost invariably less prominent than the p53 immunoexpression, and 
FISH analysis for MDM2 gene amplification is always negative.  Collagen deposition tends 
to be quite sparse, and ropy collagen bundles have not been encountered.  Spindled 
cells are typically very sparse or absent, they tend to be smaller and more delicate than 
the spindled cells in spindle cell lipoma, and they consistently have bland nuclei.   
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Case 37 
Contributed by Franco Fedeli, MD, Malpighi Pathology Academy 

www.malpighipathologyacademy.org 

Clinical History:   
73 years old male with an history of mucinous adenocarcinoma of the colon in 2013. The 
patient presented with an inguinal mass two years later, which was resected in another 
institution and relapsed one year later. No follow up was available. 

Macroscopic findings:  
The recurred tumor mass was 9.7 x 7.1 x 3.2 cm in size. Macroscopically, the tumor was 
hard and grayish. No soft and yellowish areas were present at the periphery. 

Histological Findings:  
The tumor was composed by a proliferation of undifferentiated small cells. In some areas 
spindled cells in a fibrous and myxoid stroma were present. No necrosis was seen. The 
neoplastic cells presented oval  to round, slightly hyperchromatic, nuclei. The tumor cell 
nuclei were larger than those in the endothelial cells of the small capillaries that are 
supplying blood to the tumor. Focal rhabdomyosarcomatous differentiation with 
polygonal and strap cells was observed. In this area the neoplastic cells showed abundant 
deeply eosinophilic cytoplasm. No striated structure was found. No adipocytic 
component was present. 
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Immunohistochemical and Molecular Findings:  
Immunohistochemically the tumor cells were positive for Vimentin, focal Muscle Actin 
(HHF-35), Desmin, CD99, WT1, Caldesmon H, Myogenin and MDM2. Cytokeratin 
(Cam5.2) and S100 were negative. Fluorescence in situ Hybridization confirmed MDM2 
amplification, as did array-based copy number profiling. 

Diagnosis: Dedifferentiated liposarcoma with rhabdomyoblastic 
differentiation 

Comments:  
Dedifferentiated liposarcoma typically presents in middle-aged and older adults with a 
predilection for occurrence in men (1). The most common site is retroperitoneum, which 
accounts for approximately half the cases, followed by inguino-scrotal region and thigh. 
Dedifferentiated liposarcoma is the most heterogeneous of all sarcomas with a wide 
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variety of histologic patterns including tumors with distinctive patterns, tumors with 
heterologous and homologous differentiation, and low grade tumors (2). The higher-
grade element in most tumors is a grade 2 or spindle cell or pleomorphic sarcoma 
without a specific line of differentiation. Other patterns include tumors with 
meningothelial-like whorls, myxoid stroma, tumors resembling solitary fibrous tumor and 
inflammatory malignant fibrous histiocytoma, inflammatory myofibroblastic tumor-like 
features and tumors with prominent epithelioid features. Tumors with various forms of 
heterologous differentiation such as leiomyosarcomatous, rhabdomyosarcomatous, and 
osteosarcomatous differentiation, as well as tumors with homologous (pleomorphic 
liposarcomatous) differentiation are well recognized (3). Myogenic differentiation was 
present in 35% of dedifferentiated liposarcoma while 7% had a rhabdomyoblastic 
component (4). The tumor with dedifferentiated liposarcoma with rhabdomyoblastic 
differentiation occurs usually in retroperitoneal location and range from 47 to 72 years 
(mean age 57.4) in age.  
Our patient, of 73 years old, presented an inguinal mass. In our case 
rhabdomyoblastic cells made up 40% of dedifferentiated area and were scattered or 
focally distributed, being rounded, band-like or spindled, mostly with abundant 
eosinophilic cytoplasm. No striated structure was found, and the nuclei were rounded, 
oval or irregular in shape. Rare rhabdomyoblastic cells were lymphocytoid. By 
immunohistochemical staining, the rhabdomyoblastic cells were positive for Desmin, 
Myogenin, SMA and MDM2. 
The main challenge in differential diagnosis is distinguishing between a pleomorphilc 
sarcoma infiltrating fat and dedifferentiated liposarcoma. 
Dedifferentiated liposarcoma with rhabdomyoblastic differentiation should be 
distinguished from undifferentiated sarcoma, pleomorphic rhabdomyosarcoma and 
malignant peripheral nerve sheath tumor with rhabdomyoblastic differentiation (Triton 
tumor).  
Immunohistochemical findings of MDM2 and amplification of MDM2 were helpful when 
an adipocytic component was absent and a histological diagnosis was difficult. 
In a large study, conducted in one institution, patients affected by liposarcoma with a 
rhabdomyoblastic component of retroperitoneal location died within 8 months. 
Rhabdomyoblastic and myogenic differentiation significantly predicted the outcome of 
retroperitoneal liposarcoma (4). 
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Case 38 
Michael Michal, M.D., Charles University, Pilsen, Czech Republic 

Case history:  
A 3-year-old boy presented with a tumor on his upper lip which eventually invaded the 
orbit. 

Histology:  
The tumor had two distinct components. One consisted of a low-grade proliferation of 
cells with round to oval nuclei having overall bland nuclear features. These cells were 
growing on a very characteristic background which showed a prominent perivascular and 
stromal hyalinization (Fig. 1). The other area lacked these prominent stromal changes and 
showed only a spindle cell sarcoma with a fascicular and focally storiform arrangement 
which was compatible with the diagnosis of infantile fibrosarcoma. Both components 
showed a relatively diffuse CD34 and S100 co-expression. Next generation sequencing 
revealed EML4-NTRK3 fusion.  
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Figure 1. The low-grade area not sampled in the attached slides. 

Diagnosis: Infantile fibrosarcoma with EML4-NTRK3 fusion  

Discussion:  
Until recently, it has been thought that the ETV6-NTRK3 fusion is the molecular hallmark of 
the vast majority of infantile fibrosarcomas. However, the wider availability of powerful 
NGS sequencing tools in recent years has led to the discovery of several other 
rearrangements in tumors with infantile fibrosarcoma morphology. The EML4-NTRK3 
fusion seems to be the second most common fusion gene occurring in these tumors (1). 
Interestingly, all the other molecular events so far discovered in these neoplasms affected 
exclusively kinase genes such as NTRK1/2/3, BRAF, MET, or RET genes (2-8), most 
commonly in the form of gene fusion but a subset of tumors can harbor point mutations in 
or BRAF genes, as well (8). However, other very significant observations have been made. 
While infantile fibrosarcoma has been traditionally considered a well-defined entity with a 
relatively broad morphological spectrum, the recent reports have offered an alternative 
point of view regarding these tumors. Some reports indicate these tumors may rather 
represent a morphological subset among a larger group of tumors that could be 
collectively called “mesenchymal tumors with kinase fusions”. Importantly, although being 
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more common in infants, these tumors may occur at any age. A beautiful study on this 
topic has been recently published by Davis et al. While focusing only on mesenchymal 
tumors with NTRK1/2/3 fusions, the authors have shown that their morphological 
spectrum is broader than initially reported for infantile fibrosarcoma and although the 
infantile fibrosarcoma-like morphology is one of the most common appearances, there 
are many others. These tumors can microscopically look both low and high grade and can 
show a variety of patters such as inflammatory myofibroblastic tumor-like or infiltrating 
fibromatosis-like pattern, others can show nuclear palisading, rhabdoid-like 
cytomorphology, collagenized areas alternating with primitive myxoid component 
primitive cells in myxoid background, myoid areas, etc. (2). The recently published 
lipofibromatosis-like neural tumor seem to fall within this spectrum as well (9). 
Probably the most characteristic appearance is the one shown in the presented case. It 
features usually a low-grade proliferation of bland round to oval mesenchymal cells with 
prominent perivascular and stromal hyalinization. Importantly, neoplasms with this 
morphology are consistently reactive with CD34 and S100 protein which can be 
diagnostically useful. In some cases, only the low-grade component is present and such 
tumors behave in an indolent manner (10-11). Other tumors can also harbor a high-grade 
component with a fibrosarcomatous appearance and can behave aggressively (11).  
When taken as a group, there do not seem to be significant differences in clinical 
behavior between tumors with variant kinase fusions and the classical ETV6-NTRK3-
rearranged infantile fibrosarcomas. However, only one study analyzed this in detail and 
showed this to be true at least when ETV6-NTRK3 and other NTRK-rearranged tumors are 
compared (2). Nevertheless, more data are needed especially for the non-NTRK 
rearranged neoplasms. Preliminary observations from the published data indicate, that 
there might be a good correlation between morphological grading and behavior, i.e. 
tumors with mild atypia and low mitotic activity seem to behave better than those with 
high-grade features (5,6, 9-11).  
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Case 39 
David Suster, M.D., Rutgers University Hospital, Newark, N.J., USA 

Clinical history: 
A 70-year-old man with a history of treated chronic myeloid leukemia (CML) was seen for 
development of left axillary soft tissue mass. A core needle biopsy was performed for the 
suspicion of myelosarcoma. The needle biopsy findings showed a high-grade appearing 
sarcomatous neoplasm that was interpreted as a high-grade malignant spindle cell tumor 
consistent with malignant peripheral nerve sheath tumor. A wide excision of the lesion 
was performed.  The specimen consisted of an ellipse of skin with attached underlying 
portion of the latissimus muscle and multiple small lymph nodes up to 2 cm in greatest 
diameter in the underlying fat. The tumor measured 6 x 5 x 4 cm and showed a white, 
glistening and homogeneous cut surface; the tumor reached up to the lateral and deep 
margins. 

Pathologic findings: 
Histologic examination revealed an atypical spindle and pleomorphic cell population 
involving the superficial dermis and extending deep into the subcutaneous tissue. The 
tumor cells were embedded in abundant collagenized stroma and contained scattered 
areas with dense chronic inflammatory infiltrates. A few isolated foci displaying myxoid 
changes of the stroma were also present in some sections. The tumor cell population 
consisted of relatively bland appearing spindle fibroblastic cells admixed with larger, 
pleomorphic, multinucleated or multilobated atypical cells. The atypical cells displayed 
large vesicular nuclei with prominent eosinophilic nucleoli. In some of the multinucleated 
cells, the multiple prominent eosinophilic nucleoli closely resembled Reed-Sternberg 
cells and their variants. Intranuclear vacuolization and intracytoplasmic pseudoinclusions 
were also present in scattered cells. Despite the marked nuclear pleomorphism, mitoses 
were extremely rare (~1 per 10 high power fields).  Rare abnormal mitoses were also 
present. There was no evidence of necrosis or hemorrhage.  In some areas, entrapped 
foci of mature fat were seen admixed with the atypical cell population suggestive of an 
adipocytic malignant neoplasm.   Tumor was present at the medial and lateral margins, 
but the deep margin was free of tumor.  The 12 lymph nodes were free of sarcoma but 
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contained a sinusoidal proliferation of mature and immature granulocytic precursors 
consistent with involvement by chronic granulocytic leukemia.  

Immunohistochemical and other findings: 
A large panel of immunohistochemical stains was performed, including S100 protein, 
CD57, HMB45, CD30, CD68, cytokeratin, actin, desmin, vimentin, MDM2, CD34, bcl-2, 
and stains for granulocytic precursors including myeloperoxidase, CD33, CD43 and 
CD117. All stains were negative in the tumor cells, except for vimentin. A FISH test for 
MDM2 was done for the suspicion of dedifferentiated liposarcoma but was negative. 
Electron microscopic examination from wet tissue fixed in glutaraldehyde was performed 
which showed a population of cells with fibroblastic features, including elongated nuclei 
with irregular nuclear contours, abundant strands of rough endoplasmic reticulum and 
cisternae filled with granular, homogeneous electron-lucent material. The cell 
membraned did not contain basal lamina or show any cytoplasmic prolongations or 
interdigitations, specialized cell junctions, or other type of fibrils. Following the electron 
microscopic study which helped rule out a malignant peripheral nerve sheath tumor, an 
additional panel of stains was ordered, which included bcl-1, Factor XIIIa, CD10 and D2-
40.  The bcl-1 stain showed strong nuclear positivity of the tumor cells. Stains for FXIIIa, 
CD10 and D2-40 also showed strong and diffuse positivity in the cytoplasm of the tumor 
cells. 

Diagnosis: Myxoinflammatory fibroblastic sarcoma. 

Discussion: 
Myxoinflammatory fibroblastic sarcoma is a relatively recently described tumor that tends 
to affect superficial soft tissue, mainly in the distal extremities, but in more recent years 
more proximal and central forms have also been increasingly identified. These tumors 
were described simultaneously by three different groups of investigators in the same 
year,1-3 and after many permutations in terminology the tern “myxoinflammatory 
fibroblastic sarcoma” (MIFS) was formally adopted by the WHO.4 The tumors are 
characterized histologically by a triad of features that includes a fibroblastic and often 
pleomorphic or atypical spindle cell proliferation, admixed with inflammatory infiltrates, 
and containing areas with striking myxoid stromal changes. The neoplastic cell population 
is believed to be a fibroblastic cell that is most often spindled but can also display striking 
epithelioid morphology, and characteristically harbors scattered larger, atypical 
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multinucleated cells with prominent inclusion-like or Reed-Sternberg-like nucleoli. Tumors 
containing abundant myxoid stroma also harbor a distinctive variation of the atypical cells 
that have been designated as “pseudolipoblastic” cells because of their abundance of 
multivacuolated cytoplasm. The triad of fibroblastic cells, inflammatory infiltrates and 
myxoid stroma may not be present in all tumors or may be present in varying proportions, 
making the diagnosis of this condition quite challenging.  It seems like the one feature 
that is obligatory and commonly seen in all cases is the presence of large, mononuclear or 
multinucleated atypical cells with prominent inclusion-like or Reed-Sternberg-like 
nucleoli.  
 
The diagnosis of MIFS can be quite challenging as it can be readily confused for several 
other soft tissue sarcomas, including myxofibrosarcoma, undifferentiated pleomorphic 
sarcoma, and dedifferentiated liposarcoma. The closest mimicker of MIFS is 
dedifferentiated liposarcoma with pleomorphic tumor cells, which can often show myxoid 
stromal changes and inflammatory elements. The differential diagnosis is aided by the 
finding of strong nuclear positivity for MDM2 antibodies and positive identification of the 
MDM2 gene by FISH. So far, MDM2 alterations have not been described in MIFS. The 
location of the lesions is also significant for differential diagnosis as dedifferentiated 
liposarcoma is generally a tumor of deep soft tissue and is not expected to arise from the 
dermis or subcutis, particularly in the distal extremities.  In the present case, the axillary 
location and the areas containing entrapped adipose tissue in the deep portion of the 
lesion lent themselves to the suggestion of dedifferentiated liposarcoma. Distinction of 
MIFS from myxofibrosarcoma may be more challenging as there are no specific 
immunohistochemical markers for the latter that can help in the differential diagnosis. In 
general, myxofibrosarcoma tends to occur in older patients and presents as a large, slow-
growing and bulky superficial mass that does not involve the dermis but is confined to the 
subcutis and superficial soft tissues. Although Reed-Sternberg-like atypical cells can 
occasionally be encountered in myxofibrosarcoma, they are never as abundant and as 
noticeable as in MIFS. Undifferentiated pleomorphic sarcoma can also closely resemble 
MIFS, but unlike MIFS, this tumor tends to occur most often in deep soft tissues and is 
generally accompanied by tumor cell necrosis and more marked nuclear pleomorphism 
with abundance of abnormal mitotic figures. A high-grade variant of MIFS has been 
described by Michal et al5 that may more closely mimic undifferentiated pleomorphic 
sarcoma. Identification of transitions with more conventional areas of typical MIFS in a 
superficial soft tissue tumor, particularly located in the extremities, will favor a diagnosis of 
high-grade MIFS over undifferentiated pleomorphic sarcoma.  Unfortunately, until 
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recently no sensitive or specific immunohistochemical markers were available for the 
diagnosis of MIFS. 
 
In recent years, several genetic alterations were identified in MIFS and claimed to serve as 
distinctive and unique markers for their diagnosis. The most commonly reported has been 
an unbalanced t(1;10) (p22;q24) translocation that leads to juxtaposition of the TGFBR3 
and OGA genes resulting in upregulation of NPM3 and FGF8, the formation of 
supernumerary ring chromosomes with an amplified region in chromosome 3 leading to 
overexpression of VGLL3, and BRAF translocations involving ROBO1 and TOM1L2, as well 
as BRAF amplification.6-10 These were all proposed as potential molecular markers to 
facilitate the diagnosis of these tumors. We recently reported our experience with a large 
series of MIFS (73 cases) that were studied by FISH and/or array CGH and found that 
these alterations are present in only a small minority of cases.11 The (1;10) translocation 
was present in only 3 of 54 cases in our study (5.4%), and BRAF alterations were only 
observed in 4/70 cases (5.7%).  The only molecular abnormality that was present in our 
series with any significance was amplification of VGLL3 on chromosome 3, which was 
detected in 8/20 cases (40%).  The low reproducibility of the molecular changes, their 
non-specificity, and the overlap demonstrated with other soft tissue sarcomas calls into 
question the utility of these markers for a definitive diagnosis of these tumors.  In our 
study we also applied a broad panel of immunohistochemical stains to our cases and 
found that MIFS appears to have a distinctive immunohistochemical signature 
characterized by high incidence of positivity for certain markers.  The most consistent 
findings were strong nuclear positivity for bcl-1 observed in 94.5% of our cases. In 89% of 
cases, >50% of the tumor cells also stained positive for FXIIIa both in the spindle cells and 
in the large pleomorphic cells. Strong cytoplasmic staining was also observed for CD10 in 
>80% of the cases, and 56% of cases also stained in their cytoplasm for D2-40. Although 
none of these markers are specific, the high sensitivity of the combination of bcl-1 and 
FXIIIa positivity for the diagnosis of these tumors is a feature that we have found helpful 
for diagnosis, particularly in cases that are located in superficial (subcutaneous) locations, 
with extensive compromise of the dermis (including superficial dermis), and in which two 
or more of the triad of histologic findings of MIFS and scattered mono and multinucleated 
atypical cells with large and prominent nucleoli can be identified. The development of 
more specific markers for these tumors awaits further study, and for the time being, 
familiarity with and recognition of the histopathologic features in the appropriate clinical 
context are the best tolls for diagnosing these tumors. 
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Case 40 
Brian Rubin, M.D., Ph.D., Cleveland Clinic, Cleveland, OH, USA 

Case History:  
40-year-old woman with a 3 cm, superficially located mass involving the vulvovaginal soft 
tissues. 

Pathologic Findings:  
Grossly, was a well demarcated nodule without surrounding tissue and with a white and 
fibrous cut surface. Histologically, there were alternating zones of cellularity with a 
collection of benign appearing spindle to epithelioid cells, set in a variably fibrous to 
myxoid matrix. The spindle cells were admixed with numerous small to medium-sized, 
thin-walled blood vessels. There was minimal cytological pleomorphism and there was no 
mitotic activity or necrosis. The tumor cells were positive by estrogen receptor (ER), and 
variably positive for desmin. Smooth muscle actin and ER was negative. 

Diagnosis: Angiomyofibroblastoma 

Discussion:  
Angiomyofibroblastoma is a benign neoplasm that occurs almost exclusively in the 
superficial vulvovaginal soft tissues. It can rarely occur in the inguinoscrotal region. The 
tumors are typically small (<5cm), well-circumscribed, tan to pink in color, with a fibrous 
consistency. Histologically, the lesions are characterized by plump, round to spindle-
shaped cells, admixed with numerous thin-walled, capillary-sized vessels. The lesional 
cells are set in a variably myxoid to collagenous matrix. Occasionally, there is admixed 
adipose tissue. Typically, there is no mitotic activity. Immunohistochemically, the tumors 
are positive for ER, PR, and desmin. CD34 and SMA may be positive but are typically 
negative. No consistent genetic changes have been identified at this time. 
The differential diagnosis includes mainly deep (aggressive) angiomyxoma, cellular 
angiofibroma, and mammary-type myofibroblastoma. Aggressive angiomyoxma is the 
most important differential since it has recurrent potential. The other neoplasms in the 
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differential are all uniformly benign. Fortunately, aggressive angiomyxoma is almost 
always a deep seated neoplasm while angiomyofibroblastoma is almost always 
superficial. Also, aggressive angiomyxoma is less cellular and tends to have infiltrative 
margins. I find it difficult to distinguish cellular angiofibroma from spindly cases of 
angiomyofibroblastoma. The blood vessels or cellular angiofibroma are described as 
more hyalinized. A lot of emphasis is put on cellular angiofibroma being positive for CD34 
and desmin but these can certainly also be positive in angiomyofibroblastoma. 
Additionally, some have suggested that loss of RB1 can distinguish cellular angiofibroma 
(lost) from angiomyofibroblastoma (retained). At the end of the day, they are both totally 
benign so the exercise may be entirely academic. Mammary-type myofibroblastoma is 
another benign tumor that can rarely occur in the vulvovaginal soft tissues. Mammary-type 
myofibroblastoma can be positive for desmin but is almost always positive for CD34. It is 
also characterized by loss of RB1.  

References 
1. Fletcher CD, Tsang WY, Fisher C, et al: Angiomyofibroblastoma of the vulva. A benign 

neoplasm distinct from aggressive angiomyxoma. Am J Surg Pathol 16:373-382, 1992. 

2. Laskin WB, Fetsch JF, Tavassoli FA: Angiomyofibroblastoma of the female genital 
tract: analysis of 17 cases including a lipomatous variant, Hum Pathol 28: 1046-1055, 
1997. 

  



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 128 OF 330 
 
 
 

Case 41 
Kumarasen Cooper 

Clinical History 
Patient is 27-year-old female who presents with incidental splenomegaly comprising 3 
splenic masses, characterized on MRI to be likely littoral cell angiomas or SANT, less likely 
a malignant process.  These masses of the spleen were incidental and found when the 
patient had a CT to evaluate ovarian cysts.   She reports no changes in her symptoms, still 
with a vague pressure in her abdomen 2-3 times per week. Otherwise, she feels well. No 
fatigue, no weight loss, no fevers, chills, night sweats. Has poor appetite over the past 
several years with early satiety but stable weight. See abdominal radiological scan. 

Pathology 
Spleen weight 858g. Cut surface revealed a 13 X 9cm mass with an irregular border and a 
heterogeneous cut surface with focal areas of fibrosis. The mass occupies approximately 
80% of the splenic parenchyma.  
See gross photographs: capsular and cut surface of spleen.  
The mass lesion comprises multifocal scattered thin-walled small vessels lined with benign 
appearing endothelial lining cells. Between these lobules within the splenic parenchyma 
are tufts of cells with ovoid or spindled morphology, which appear to be intra-vascular. 
These cells are uniform without atypia or mitotic activity.  The tufts of cells are CD 31 and 
ERG positive (strong and diffuse). Negative for all else!  
Gamna-Gandy bodies and hemosiderin deposition are also present in the intervening 
parenchyma. 

Diagnosis: The mass lesion is a lobular hemangioma with Gamna-
Gandy bodies but the tufts of endothelial cells (which appear 
intravascular) are more complex and was eventually labeled as 
ATYPICAL ENDOTHELIAL NEOPLASM (see discussion).     
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Discussion 
The case was sent to Dr Christopher Fletcher whose comment reads as follows: “The 
findings do not fit into any presently defined entity. While no overt features of malignancy 
are identified, the lesion would be best characterized as an ATYPICAL ENDOTHELIAL 
NEOPLASM, with an uncertain biologic potential. Close surveillance is recommended”.  

     
 

 
 
Gross specimen of spleen (surface and cut surface) 
MRI radiology showing the heterogeneity of the large splenic masses. 
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Case 42 
Brian Rubin, M.D., Ph.D., Cleveland Clinic, Cleveland, OH, USA 

Case History:  
63-year-old woman with a 9 cm, deep seated mass involving the right thigh. 

Pathologic Findings:  
Grossly, the lesion was fleshy on cut surface. Histologically, it was highly cellular 
composed of a proliferation of large cells with abundant eosinophilic cytoplasm, large 
nuclei with prominent nucleoli, many of them multinucleate, and set in a variably myxoid 
matrix. There were numerous mitotic figures including atypical mitotic figures. 
Immunohistochemistry revealed the tumor cells to be positive for HMB45 and negative for 
S-100, SOX10, keratins, EMA, smooth muscle actin (SMA), Desmin, MyoD1, and 
myogenin. 

Diagnosis: Malignant PEComa of soft tissue 

Discussion: 
PEComas are rare neoplasms occurring predominantly in women. They can arise at any 
age but have a peak around 45 years of age. They can arise at a wide variety of anatomical 
sites. Most PEComas are sporadic but they can rarely arise in associated with tuberous 
sclerosis.  
Grossly, they are typically well-circumscribe with a fibrous or fleshy cut surface. Tumors 
range in size from relative small to very large lesions. Typical PEComas show a nested 
architecture and composed of epithelioid cells with granular to clear cytoplasm and 
round nuclei with small nucleoli. Nests of tumor cells are typically invested by small thin-
walled blood vessels. PEComas usually show at least focally tumor cells arranged radially 
around blood vessels. Sclerosing PEComa is composed of cords of epithelioid cells set in 
a densely collagenous stroma.  Typical PEComas lack mitotic activity or necrosis. Some 
PEComas can have spindle cell morphology with overlapping features of smooth muscle 
tumors. Malignant PEComas are rare and are characterized by large, pleomorphic, 
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multinucleate cells with significant mitotic activity including atypical mitotic figures and 
necrosis. Immunohistochemically, PEComas are positive for HMB-45, MelanA, and MITF 
and often are positive for muscle markers such as SMA, desmin and caldesmon too. I only 
require the presence of HMB45 positivity for the diagnosis of PEComa as I find other 
markers to be positive less consistently. TFE3 is positive in about 15% of cases and is 
associated with TFE3 gene fusions. Aside from TFE3 gene fusions, PEComas also show 
genetic alterations in TSC genes. TSC genes regulate mTOR so PEComas with TSC 
mutations are characterized by activation of the mTOR pathway. mTOR inhibitors are 
useful therapeutically in this subset. 
The differential diagnosis includes mainly epitheloid tumors including carcinoma, 
melanoma, mesothelioma, and sarcomas with epithelioid cytomorphology. 
Immunohistochemistry for keratins and EMA can exclude most cases of carcinoma and 
mesothelioma. Melanomas typically have positivity for S-100 and SOX10, which are 
negative in PEComa. Most sarcomas are negative for HMB45 and other melanocytic 
markers. Spindle cell PEComas can appear to be very similar to smooth muscle tumors, 
especially when they are located in the uterus. However, typical smooth muscle tumors 
are negative for melanocytic markers.  

References: 
1. Bonetti F, Pea M, Martignoni G, et al: PEC and sugar, Am J Surg Pathol 16:307-308, 1992. 

2. Bonetti F, Pea M, Marignoni G, et al: Clear cell (“sugar”) tumor of the lung is a lesion strictly 
related to angiomyolipoma—the concept of a family of lesions characterized by the 
presence of the perivascular epithelioid cells (PEC), Pathology26:230-236, 1994. 

3. Folpe AL, Mentzel T, Lehr HA, et al: Perivascular epithelioid cell neoplasm of soft tissue and 
gynecologic origin. A clinicopathologic study of 26 cases and review of the literature, Am J 
Surg Pathol 29:1558-1575, 2005. 

4. Folpe AL, Kwiatkowski DJ: Perivascular epithelioid cell neoplasms: pathology and 
pathogenesis, Hum Pathol 41:1-15, 2010. 

5. Agaram NP, Sung YS, Zhang L, Chen CL, Chen HW, Singer S, Dickson MA, Berger MF, 
Antonescu CR. Dichotomy of Genetic Abnormalities in PEComas With Therapeutic 
Implications, Am J Surg Pathol 39:813-25, 2015. 
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Case 43 
David Suster, M.D., Rutgers University Hospital, Newark, N.J., USA 

Clinical history: 
A 75-year-old woman with no significant past medical history was seen for shortness of 
breath and chest pain. CT scans revealed a large anterior mediastinal mass displacing the 
large vessels and compressing the innominate vein. A transsternal resection of the mass 
was undertaken, including an attached wedge resection of left lung, 4 mediastinal lymph 
nodes, and a portion of the innominate vein. The resected specimen contained a firm 
tumor mass 7.5 x 6.7 x 5.0 cm surrounded by adipose tissue.  Cut section showed a fleshy, 
lobulated mass with areas of hemorrhage and cystic degeneration.  There was a partial 
fibrous capsule surrounding the lesion but focal infiltration of fat by tumor could be seen 
grossly.  

Pathologic findings: 
Histological examination showed a tumor composed of sheets of oval to spindle cells 
separated into lobules by bands of fibrous tissue imparting the lesion with a nodular 
configuration. The tumor cells showed large, oval to spindled nuclei with dense chromatin 
pattern surrounded by an ample rim of eosinophilic to amphophilic cytoplasm.  Some of 
the cell nuclei showed prominent nucleoli. In a few areas, the cells adopted a more round, 
epithelioid appearance and showed well-defined cell membranes with sharp cell borders. 
Scattered mitoses could be seen and some of the nuclei were enlarged and showed a 
mild degree of nuclear pleomorphism. A scant number of scattered small lymphocytes 
were present in the stroma. Abortive small cystic structures resembling atrophic glandular 
spaces could be identified focally in association with the tumor cells. Structures 
resembling neural rosettes were also present focally in some areas. A few tumor implants 
were present in the surrounding adipose tissue, separate from the main tumor mass, as 
well as a focus of infiltration of lung parenchyma. Two foci of vascular invasion were also 
noted. 
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Immunohistochemical findings: 
Immunohistochemical stains showed strong nuclear positivity of the tumor cells for p40 
and p63, and cytoplasmic staining for cytokeratin AE1/AE3. The tumor cells also showed 
cytoplasmic staining for bcl-2.  MIB1 stains showed a mild increase in proliferative activity 
(15-20% nuclear positivity). Stains for vimentin, SMA, desmin, S100, MDM2, EMA, CD99, 
chromogranin, synaptophysin, OCT4 and SALL4 were negative. PAX8 showed focal 
nuclear positivity in about 30% of the tumor cells. Stains for CD5 and CD117 were also 
positive in a number of the tumor cells.  

Diagnosis: Atypical thymoma, spindle cell type (WHO B3 thymoma, 
spindle cell variant). 

Discussion: 
Atypical thymoma is a term introduced by Suster and Moran1 to designate a primary 
thymic epithelial neoplasm that retains some of the organotypical features of the thymus, 
such as lobulation, encapsulation and admixture of thymic epithelial cells with immature T 
lymphocytes, but also displays a moderate degree of cytologic atypia and mitotic activity.  
As such, these tumors were felt to represent an intermediate stage of differentiation or 
malignant progression between conventional thymoma and thymic carcinoma. These 
tumors are currently included under the category of “atypical type A thymoma” in the 
WHO classification, although it is mentioned by the WHO that …” spindle cells can occur 
focally in an otherwise typical B3 thymoma. Whether a pure spindle cell subtype of type 
B3 thymoma exists is unclear, and distinction from atypical type A thymoma is difficult”.2   
 
We recently published our experience with a series of 120 thymomas that displayed 
cytologic atypia.3 32 cases in that study were characterized by a predominant population 
of oval to spindle cells, which would represent the equivalent of what the WHO currently 
terms “atypical type A thymoma”.2 The tumors are characterized by a dense proliferation 
of oval to spindle cells with little intervening stroma and scant numbers of immature T-
lymphocytes. Areas of transition with preexisting spindle cell thymoma (WHO type A) are 
frequently found, but the cell population shows increased cytologic atypia, with dense 
nuclear chromatin pattern, prominence of nucleoli, and scattered mitotic activity.  In our 
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study, mitotic activity ranged from 0-12 (average: 2.5 mitoses per 10 high power fields). 
An interesting finding was cytoplasmic positivity for bcl-2 in the spindle cells in 50% of 
cases, as well as an increase in the proliferation labeling index (average: 11.6% nuclear 
positivity). In a previous study we showed that bcl-2 was a marker for spindle cell 
thymoma observed in 90% of WHO type A thymoma and 89% of type AB thymoma, 
whereas all of type B thymomas were negative for this marker.4 In a related article we 
advocated for the close kinship of WHO type A and type AB due to the similarly high 
expression rate for this marker in the tumor cells.4 Another interesting finding in our study 
was positivity for CD5 and CD117 in the spindle tumor cells in 25% and 14% of cases, 
respectively.3  
 
Atypical thymoma, also known as type B3 thymoma in the WHO classification, is a 
controversial entity that has been claimed to pose difficulties for distinguishing it from 
squamous cell carcinoma of the thymus. It was thought initially that staining of the tumor 
cells for CD5 and CD117 would be helpful for separating the two, but the demonstration 
of CD5/CD117 positivity in a significant number of atypical thymoma cases (WHO B3) 
limits considerably the utility of these markers for differential diagnosis.3 An added 
controversy is presented by the current WHO definition of the spindle cell tumors with 
atypia as “atypical type A thymoma”, implying that they merely represent a variant of type 
A thymoma, a tumor with a considerably more indolent behavior than type B3 thymoma.  
The high rate of recurrence and metastases in the cases we studied, as well as the 
frequent transformation or progression to thymic carcinoma, argue otherwise.3 We have 
recently argued that “atypical type A thymoma” in the WHO classification would be better 
reclassified as a spindle cell variant of type B3 thymoma due to its more aggressive 
clinical behavior, presentation at more advanced stages, and increase in cytologic atypia, 
mitoses, and proliferative activity.6  
Irrespective of the terminology assigned to these tumors, the fact is that they represent 
biologically a more advanced step in the process of malignant transformation of thymic 
epithelial neoplasms. Even though these tumors can retain many of the features of thymic 
differentiation, such as lobular growth pattern separated by fibrous connective tissue 
bands, dilated perivascular spaces, and a sprinkling of immature T lymphocytes, their 
increase in cytologic atypia, nuclear hyperchromasia, prominence of nucleoli and increase 
in mitotic activity betray their more aggressive potential. Minute and focal areas of 
coagulative necrosis and foci of vascular invasion can also be features observed in these 
tumors. Frequent transitions between these tumors and preexisting areas of more 
conventional spindle cell thymoma speak to their close kinship and supports a gradual 
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process of enhanced malignant transformation for the atypical variants.6 In our study, 5 
cases showed transitions with higher-grade areas showing features of poorly-
differentiated non-keratinizing squamous cell carcinoma, spindle cell carcinoma, basaloid 
carcinoma and anaplastic carcinoma.3    
 
The importance of recognizing this spindle cell variant of WHO type B3 thymoma lies in 
acknowledging its enhanced potential for aggressive behavior over that of conventional 
type A thymoma. Thymic epithelial neoplasms composed of sheets of spindle or oval cells 
with increased cytologic atypia, scattered mitotic figures, prominent nucleoli, and 
increased proliferation indexes should be regarded as potentially aggressive tumors 
requiring appropriate management to prevent recurrences or metastases. 
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genetic study of 120 cases with long-term follow up.  Mod Pathol, Feb. 2022, DOI: 
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Case 44 
Contributed by Abbas Agaimy, MD 

Clinical history:  
A 65-year-old woman with significant smoking history (40 py) presented with a 7.5 cm 
lung mass in the left lower lobe (Fig. 1). She underwent left lower lobectomy and systemic 
lymph node dissection followed by adjuvant radiotherapy. She presented 23 months later 
with an extensively invasive mass involving the renal pelvis and extending into the inferior 
vena cava, for which she received a radical nephrectomy with lymph node dissection. The 
histopathological assessment performed at another center was interpreted as anaplastic 
urothelial carcinoma with multiple involved lymph nodes (slides were not available for 
review). Thereafter, multiple metastases were detected by imaging in the liver, 
peritoneum and in the inguinal, iliac, inter-aortocaval, para-aortic and mesenteric lymph 
nodes. Under palliative treatment, the patient died of progressive disease, 34 months 
from initial diagnosis. 

Macroscopic features:  
The resection specimen (see illustration) revealed a 5.8 cm well circumscribed non-
infiltrative mass with homogeneous tan to whitish soft cut-surface. 

Histological & immunohistochemical findings:  
Histology showed undifferentiated small round cell malignancy composed of 
monotonous epithelioid and round cells arranged into diffuse sheets and compact nests 
within sparse stroma with variable endobronchial/bronchocentric growth, mucoid/myxoid 
stromal changes and focal reticular-myxoid pattern (Fig. 2A). The myxoid areas displayed 
monomorphic small rounded or epithelioid to spindled cells with variable reticular and 
chordoid patterns (Fig. 1B). Solid areas were composed of tightly packed small to 
medium-sized monotonous epithelioid or spindle cells with a few scattered rhabdoid or 
plasmacytoid-looking elements (Fig. 1C). These solid areas revealed occasionally larger 
nuclei with vesicular chromatin and prominent centrally located nuclei. The neoplastic 
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cells revealed brisk mitotic activity and areas of confluent necrosis. Abrupt squamous 
differentiation and keratinization were absent.  
Extensive immunohistochemistry performed in different centers showed expression of 
pankeratin (focal), CD56, CD30, PLAP and NUT, while being negative for CK20, CK7, 
TTF1, BerEp4, EMA, MUC4, SOX10, synaptophysin, chromogranin, CD117, CD99, LCA, 
MelanA, GATA3, WT1, CD31, CD34, CK5/14, ERG, CD68, S100, ALK, CD20, CD43, CDX2, 
OCT3/4, Glypican 3, CD117, ß-HCG, SALL4, AFP, Granzyme-B, CD3 and perforin. PLAP 
and p63 showed similar distribution of expression in 40% of the neoplastic cells with 
abrupt transition between positive and negative components (Fig. 1D, E). The monoclonal 
NUT antibody was diffusely positive with distinctive punctate nuclear expression (Fig. 1F). 
The SWI/SNF proteins (SMARCB1/INI1, SMARCA4, SMARCA2 and ARID1A) were 
retained.  

Molecular findings 
Next generation sequencing analysis revealed a ZNF532-NUTM1 fusion where exon 6 of 
ZNF532 (transcript variant 19, RefSeq NR_148459) was fused to exon 5 of NUTM1 
(transcript variant 1, RefSeq NM_001284292) (Fig. 4A). The fusion gene is predicted to 
encode roughly half of ZNF532, inclusive of four of its eleven zinc fingers, and most of 
NUT, including all of its known domains. 

Diagnosis: Pulmonary NUT carcinoma harboring a rare 
ZNF532::NUTM1 fusion 

Comment:  
NUT Midline Carcinoma Family Member 1 (NUTM1, AKA: NUT) rearrangements define a 
rare highly aggressive malignancy with predominant occurrence in the midline structures 
(mainly mediastinum and sinonasal cavities) of children, adolescent and young adults, but 
may occur at any site and in any age group. Due to its frequently non-descript 
undifferentiated morphology, diagnosis of NUT carcinoma largely relies on a high 
suspicion index in the appropriate context (undifferentiated or unclassified high-grade 
malignancy in younger patients in typical locations) aided by the use of either NUT 
immunohistochemistry or genetic testing. To date, the only context-independant 
morphological hint to diagnosis is the presence of abrupt squamous differentiation in a 
background of undifferentiated malignancy. However, this feature is limited to 33% to 
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40% of cases. With increasing use of the former adjunct tools, NUT carcinoma became 
increasingly recognized. The consequences of enhanced case detection are recognition 
of non-midline locations and expansion of the immunophenotype with recognition of 
keratin-poor and p63-negative cases: Increasing identification of novel fusion partners 
enables deeper insights into the pathobiology of NUTM1-rearranged neoplasia.  
	

The bromodomain containing 4 (BRD4) mapped to 19p13.12 represents the most 
frequently encountered fusion partner (detected in 70% of cases) leading to formation of 
the BRD4-NUT chimeric protein. Less frequently, bromodomain containing 3 (BRD3) 
(mapped to 9q34.2), another member of the bromodomain family, and Nuclear Receptor 
Binding SET Domain Protein 3 (NSD3 mapped to 8p11.23) are identified as variant fusion 
partners. However, the list of novel fusion partners in NUTM1-rearranged neoplasia has 
been rapidly increasing to include MGA, CIC14, MXD4, MXD1, BCORL12, ZNF532, 
ZNF592, and AXTN1. While BRD4, BRD3, NSD3, ZNF532 and ZNF592 represent fusion 
partners in NUT carcinoma, the other genes listed above have been detected as fusion 
partners in neoplasms of probably mesenchymal or unknown histogenetic origin.  
 
Involvement of the ZNF family members in NUTM1-rearranged neoplasms is rare. To date, 
only 5 such cases have been described. The reported ZNF-rearranged NUT carcinomas 
affected five females aged 18 to 65 years (median, 52). Two tumors each originated in the 
lung and the bones (pelvis and mandible) and one in the parotid. They were 
characterized by non-descript undifferentiated epithelioid and round cell morphology 
with occasional minor rhabdoid cell component. Squamous differentiation had been 
reported in single case. All tumors expressed the NUT protein diffusely and they tended 
to be keratin-poor. Three patients died of metastatic disease at 1, 13 and 34 months after 
diagnosis and two were alive without disease at 8 and 42 months. Among the fusions 
detected, ZNF532 was the most frequent partner involved (n=4) while ZNF592 was 
involved in only one case. Both patients with a lung tumor harbored the ZNF532-NUTM1 
fusion variant. 
 
Current data is consistent with the notion that the ZNF-NUTM1 variants likely act in a 
homologous way as BRD-NUT fusions in NUT carcinoma and that they might hence be 
treatable by BET inhibitors similar to their classical BRD-rearranged counterparts. The 
current case represented a true diagnostic challenge due to aberrant immunophenotype 
which in conjunction with the undifferentiated morphology of the tumor was the cause of 
this confusion. The initial assessment suggested poorly differentiated neuroendocrine 
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carcinoma due to CD56 expression, but lack of other more specific neuroendocrine 
markers precluded this diagnosis. Detection of CD30 expression was misinterpreted as 
suggestive of a hematological malignancy, which was then ruled out by a 
hematopathology referral assessment. The issue became further complicated by the 
prominent expression of PLAP and CD30, which together was interpreted as suggestive 
of a germ cell origin. However, lack of more sensitive and reliable germ cell marker 
expression such as SALL4 and Oct3/4 justified seeking further opinion, which revealed 
expression of p63 and NUT and enabled a diagnosis of NUT carcinoma.  
 
Several reports have documented frequent elevation of elevated α-fetoprotein (AFP) in 
the serum of patients with NUT carcinomas (reviewed in ref 32). To our knowledge, 
however, there exist no detailed data on germ cell marker expression in NUT carcinoma. 
Review of the previous six cases with an elevated serum AFP revealed no expression of 
the germ cell markers tested. Agaimy et al tested a subcohort of 8 genetically 
characterized NUT carcinomas and found focal expression of SALL4 in three cases (two 
associated with variable AFP expression), but none expressed CD30, PLAP or OCT3/4. 
Two additional unpublished cases harboring same ZNF532::NUTM1 fusion (Agaimy & 
French) were negative for germ cell markers, hence arguing against possible association 
of this fusion variant with germ cell phenotype.  
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FIGURE 1: Representative examples of the histological features of the ZNF532-NUTM1 
rearranged NUT carcinoma. A: Prominent endobronchial growth. B: Large tumor areas 
contained a prominent myxoid stroma (D) with epithelioid and spindled cells in chordoid 
morphology reminiscent of primary pulmonary myxoid sarcoma or myoepithelial 
neoplasms. C: Solid areas with monotonous epithelioid morphology. 
Immunohistochemistry showed abrupt transition between positive and negative areas for 
p63 (D) and PLAP (E): F: Homogeneous nuclear expression of the NUT antibody. 
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Case 45 
Anais Malpica, M.D. 

Clinical History: 
A 54 year-old woman presented with a 2 week history of epigastric pain. She was status-
post cholecystectomy, appendectomy and hysterectomy and had a strong family history 
of malignancies. Her mother had colon cancer and uterine adenosarcoma, her father had 
colon and prostate carcinomas, her sister had basal cell carcinoma, two maternal aunts 
had gynecological cancers, one maternal uncle had gastric cancer and her maternal 
grandmother had ovarian carcinoma. The patient underwent imaging studies and a 9 cm 
tumor was found in the upper abdomen (arising in the gastrohepatic ligament and 
extending to the abdominal wall and gastric serosa). A biopsy was obtained and the 
patient was treated with three cycles of neoadjuvant chemotherapy followed by surgery. 
Residual disease was confined to area mentioned above.  

Pathology Findings 
Gross Features 
A 9.8 cm tumor was attached to a 4.7 cm portion of abdominal wall, an 8.0 cm portion of 
gastric serosa and a 10 x 9 x 3.7 cm portion of liver (left lateral hepatectomy). The tumor 
was well circumscribed, soft, pink-tan and hemorrhagic with areas of necrosis. 
 
Microscopic Features 
The tumor is mostly composed of epithelioid cells with a few areas where the cells 
became spindled. The cytoplasm is eosinophilic and the atypia is severe. Macronucleoli 
and intranuclear inclusions are seen. Mitotic figures, including atypical forms, are 
unevenly distributed (up to 7 mitoses per 10 HPFs). There are foamy cells, inflammation 
and foci of necrosis. There is a variety of patterns: papillary, adenomatoid, solid, and 
tubular.  
 
Immunohistochemical Features 
The tumor cells were positive for pankeratin, keratin 7, calretinin, keratin 5/6, 
thrombomodulin, and WT-1 while negative for Ber-EP4, MOC-31, B72.3, PAX-8, ER, PR, 
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CEA, glypican, and villin. BAP-1 expression was retained and the expression of MSH2 and 
MSH6 was lost. PDL1 (clone 22 C3) showed a TPS=10%.  
 
Molecular Findings  
Somatic mutations (SNVs/Indels) > 5 genes (ACVR2A, ADGRA2, ANKRD11, ARAF, 
CARD11, DIS3, GLI1, MET, NF2, SMARCB1, WT1)  
Copy Number variations (CNVs): Amplification of DNAJB and RAC1 
Gene fusions: none 
TMB: 7 mut/Mb 
MSI: Stable (MSS) 
Also, a germline variant, MSH2 c.1861C>T p.R612 was detected in the tumor and in the 
germline peripheral blood sample.  
 
Genetic Testing  
Pathogenic mutation in MSH2 consistent with Lynch syndrome.  

Diagnosis: Localized malignant mesothelioma of the peritoneum 

Discussion  
Localized malignant mesothelioma is an uncommon tumor characterized by the presence 
of a serosal/subserosal mass, lacking diffuse serosal spread, but with the histological 
features of the more common diffuse malignant mesothelioma. This tumor can occur in 
the peritoneum of women of a wide age range (mean: 57 years; median: 54 years). Most 
patients present with abdominal pain, but a rare case can be incidentally found. An 
elevated CA125 (up 1,202 U/mL) or ascites are not typical, but they can be seen. Recently, 
we studied a cohort of 18 women with localized mesothelioma of the peritoneum and we 
found that one third of them had a personal history of cancer –breast, ovarian or 
endometrial. In all these patients, the localized mesothelioma had been diagnosed after 
the other malignancies. Also, all of our patients with available family history had 
malignancies in their relatives, mostly in their first or second-degree relatives. The 
association of localized mesothelioma and a family history of malignancies had not been 
reported before. Of note, the tumors in these families have been described in the 
following tumor predisposition syndromes: BAP1, Lynch, hereditary breast and ovarian 
cancer and  Li-Fraumeni. Due to the retrospective nature of our study, only two cases 
that underwent NGS were found to have germline variants, MSH6 and MSH2, 
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respectively, with the latter being confirmed as Lynch syndrome on germline testing. 
Interestingly, the patient with MSH6 mutation had also CDKN2A mutation as well as 
multiple family members with melanoma; therefore, it is likely that this patient had a 
melanoma-dominant syndrome due to the CDKN2A mutation rather than Lynch 
syndrome. About 30% of patients with localized mesothelioma of the peritoneum have 
reported indirect or direct exposure to asbestos. Also, a history of abdominopelvic 
surgery, inflammatory conditions, or endometriosis is common.  
In women, tumors range in size from 0.9 cm to 28 cm and are usually epithelioid -less 
frequently biphasic. Adenomatoid areas are uncommon and the degree of cytologic 
atypia and mitotic activity is variable. In our study, we found a prominent inflammatory 
infiltrate in 94.4% of our cases. This feature, which had not been underscored before, 
could have potential therapeutic implications. From the immunohistochemical standpoint, 
the usual mesothelioma profile is seen; these are a few caveats: 1) tumors with clear cells 
are usually calretinin negative, 2) PAX-8 can be patchy positive, 3) inhibin can be focally 
positive, 4) loss of BAP-1 may not be seen. The experience with homozygous deletion of 
CDKN2A by FISH and localized malignant mesothelioma is limited, but we found no 
homozygous deletion of CDKN2A by FISH in a single case tested, which interestingly had 
a CDKN2A pathogenic mutation by NGS.  
The molecular landscape of localized malignant mesothelioma of the peritoneum is yet to 
be defined. One case has been reported with CHECK2 nonsense mutation while we found 
two cases with a variety of pathogenic mutations. One case had CDKN2A, MSH6, 
PRKAR1A, SMARCA4, SUFU, NF2, and TP53 while the other had ACVR2A ADGRA2, 
ANKRD11, ARAF, CARD11, DIS3, GLI1, MET, NF2, SMARCB1, and WT1 and copy number 
variations in DNJB1 and RAC1. Some of the mutations listed above have been described 
in diffuse malignant mesothelioma. 
In our experience, there are several confounding factors that can lead to misdiagnosis in 
cases of localized mesothelioma, for example: a previous history of malignancy, a solid 
pattern or individual cells in a limited tissue sample, the predominance of clear cells with 
numerous blood lakes, a spindle cell component, marked inflammation and an 
adenomatoid pattern. Being mindful of the occurrence of localized malignant peritoneal 
mesothelioma in patients with previous malignancies and the heterogeneous appearance 
of this disease will allow for the judicious use of ancillary testing to make the correct 
diagnosis. It is also important to exert caution when making the diagnosis of adenomatoid 
tumor of the peritoneum as this tumor is extremely rare in this location; therefore, 
malignant mesothelioma with an adenomatoid/’microcystic pattern needs to be excluded 
through a combination of clinical findings and ancillary testing including loss of BAP-1 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 146 OF 330 
 
 
 

immunohistochemistry and CDKN2A homozygous deletion by FISH. Of note, some cases 
of malignant mesothelioma will not show the loss of BAP-1 by immunohistochemistry or 
the CDKN2A homozygous deletion by FISH. Adenomatoid tumors show an intact 
expression of BAP-1 and a robust membranous staining for L1 cell adhesion molecule 
(L1CAM) by immunohistochemistry.  
The recurrence rate of localized malignant peritoneal mesothelioma in women has 
ranged from 29 % to 53%, and although no definitive conclusion can be drawn regarding 
prognostic factors, small size, low grade cytology and low mitotic index appear to be 
associated with an indolent behavior. 
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Case 46  
Cesar A. Moran, MD, M D Anderson Cancer Center 

Clinical History: 
54-year-old man presented with symptoms of cough, chest pain and dyspnea.  Diagnostic 
imaging shows the presence of a large anterior mediastinal mass. 

Diagnosis: High Grade Thymic Carcinoma 

Discussion:  
Credit for the first original description of squamous cell carcinomas of the thymus is due 
to Dr. Shimosato who described a series of 8 cases of these tumors originating in the 
thymus.  Prior to that description, important publications such as the AFIP fascicles had 
failed to provide more insights into this particular tumor. Also, important to highlight is 
the fact that in some publication the term “malignant thymoma” has been used as a 
synonym with thymic carcinoma, which is of course incorrect as “invasive thymoma” and 
“thymic carcinoma,” represent two different pathological entities.   
In general terms thymic carcinomas are unusual neoplasms with only a few large series of 
cases presented up to now.  Also, in general terms, these tumors have traditionally been 
grouped as “low” and “high” grade carcinomas.  Essentially, the low-grade carcinomas are 
the basaloid carcinoma and the Low-grade mucoepidermoid carcinomas, while 
everything else may represent a high-grade carcinoma.  Although histologically, the 
diagnosis of thymic carcinoma may not represent a diagnostic challenge, the challenge 
rests in ascribing site of origin for the carcinoma.  There is nothing specific about thymic 
carcinoma and the histological features may be seen in other carcinomas from other sites 
including lung.  Therefore, the diagnosis of thymic carcinoma becomes a true clinical-
radiological-pathological correlation.   
The immunohistochemical features of these tumors are also non-specific as the majority of 
thymic carcinoma will show squamous differentiation, thus p40, keratin 5/6, and p63 will 
show positive staining.  Other immunohistochemical stains that have been reported as 
positive in some thymic carcinomas include GLUT-1 and CD117, but yet, those stains are 
also seen positive in other non-thymic carcinomas. 
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Differential Diagnosis 
Often the most important differential diagnosis is separating thymic carcinoma from 
Atypical thymoma (WHO B3).  In such cases, the use of strict criteria such as marked 
cytological atypia, and loss of organotypical features will favor thymic carcinoma.  
Because thymomas and thymic carcinoma share similar immunohistochemical features, it 
is complicated the separation of these tumors by means of immunohistochemical 
markers.  However, as stated earlier some reports have stated that the use of GLUT1 and 
CD117 may help in separating those two tumors. 
The second most important consideration is an extension of a carcinoma from the lung 
into the mediastinum or a metastasis from an extra thoracic organ to the mediastinum.  In 
those cases, the clinical information and diagnostic imaging will aid in the proper 
interpretation.  

Clinical Follow-up 
The importance in separating thymoma from thymic carcinoma is not only in the 
treatment of choice but also in the post surgical treatment and follow up.  In cases of 
encapsulated or minimally invasive thymoma, the treatment of choice is surgery alone and 
the clinical outcome for those patients is good.  
On the other hand, the treatment of thymic carcinoma not only may require surgical 
resection of the tumor but also additional medical treatment that often involves 
chemotherapy. 
The clinical follow up that has been reported for thymic carcinomas is somewhat variable 
with reports of 56% survival at 1 year and 33% survival at 5-years. while other have 
estimated a 76% survival at 3-years and 67% at 5-years.  
 
At this point, it is important to highlight that the most important predictor of clinical 
outcome is the stage of the tumor at the time of diagnosis.  Unfortunately, until recently 
the staging system used was the one that Masaoka proposed for thymoma.  This is 
represents a failure in recognizing the thymoma and thymic carcinoma are two different 
pathological entities.  More recently, the same mistake was proposed by including the 
TNM system for thymic epithelial neoplasms that not only is incorrect from the anatomical 
aspect but also from the pathological approach.  What has been observed in large series 
of cases in which the tumors have been staged is that regardless of anatomical location, 
lymph node involvement in thymic carcinoma portends a worse prognosis.  
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Case 47 
Contributed by Abbas Agaimy, MD 

Clinical history:  
A 76-year-old man was diagnosed with a paraaortic intrathoracic mass initially thought to 
represent lung cancer (see imaging). Pleural effusion cytology failed to demonstrate any 
malignant cells. Surgical resection was performed. He underwent surgical resection of 
multifocal chest wall recurrences 16 month later. 

Macroscopic features:  
The resection specimen (see illustration) revealed a 5.8 cm well circumscribed non-
infiltrative mass with homogeneous tan to whitish soft cut-surface. 

Histological & immunohistochemical findings:  
Histological examination revealed medium-sized to large epithelioid cells with copious 
cytoplasm disposed into diffuse sheets, macrotrabeculae and nests with prominent 
cytoplasmic vacuoles frequently resulting into double-barrel phenomena and cytoplasmic 
bridging with variable resemblance to adenomatoid tumors. Mild to moderate atypia and 
mitoses were present. IHC showed consistent expression of vimentin, pankeratin, CK5, 
calretinin, HMBE, WT1 and podoplanin (representative images shown in the figure 
composite).  Complete loss of BAP1 was evident in the neoplastic cells. Retrospective 
assessment of pleural cytology was negative for tumor cells. No other manifestations were 
detected at time of release from hospital. 

Diagnosis: Localized malignant epithelioid mesothelioma, 
microcystic-adenomatoid-like variant, BAP1-deficient.  

Comment:  
Malignant mesothelioma is notorious for being difficult to distinguish from a variety of 
reactive and benign mesothelial lesions/neoplasms on one side and from aggressive 
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primary or metastatic malignancies (mainly adenocarcinomas) on the other side. The 
difficulty in distinguishing malignant mesothelioma from reactive mesothelial hyperplasia 
and benign adenomatoid tumors is mainly a reflection of the lack of cytological features 
of malignancy in many cases of MM making infiltrative destructive growth the sole reliable 
feature of malignancy in many cases. On the other hand, the presence of unequivocal 
infiltrative growth in most of benign adenomatoid tumors makes distinction from 
malignant mesothelioma on the basis of infiltrative growth alone of limited reliability, 
particularly in limited or less well-oriented biopsies. This issue is further complicated by 
the inoperable nature of the vast majority of malignant mesothelioma, which makes 
limited biopsy material often the only available tissue for firm diagnosis before initiation of 
palliative systemic therapy. Compensational issues related to occupational asbestos 
exposure as the major etiological factor in malignant mesothelioma cases is another point 
complicating diagnosis of malignant mesothelioma and underlining the need for solid 
diagnosis in individual cases.  
Malignant mesothelioma may rarely present as a localized mass as in this case and thus 
represents a potential source of confusion regarding both histogenetic line and dignity of 
the lesion. Prominent bland-looking adenomatoid features have been reported in 
malignant mesothelioma from all sites and may represent a diagnostic challenge due to 
their often bland looking histology. 
 
The BRCA1-associated protein-1 (BAP1), a member of nuclear deubiquitinating enzymes, 
is encoded by the bap1 gene mapping to chromosomal region 3p21.1. It functions as a 
tumor suppressor via binding to the Breast/Ovarian Cancer Susceptibility Gene product 
(BRCA1) RING finger domain. Loss of BAP1 (due to gene mutations, homozygous 
deletions or epigenetic silencing) is reported in a variety of sporadic and inherited 
neoplasms including uveal melanoma, malignant mesothelioma, cholangiocarcinoma, 
renal cell carcinoma, breast carcinoma and others. Loss of BAP1 in malignant 
mesothelioma was associated with increased survival. Several studies have investigated 
the value of BAP1 loss in distinguishing malignant mesothelioma from benign mesothelial 
proliferations, A subset of mesothelioma is known to harbor inactivating BAP1 mutations 
which is illustrated by loss of BAP1 IHC. This is highly useful in effusions and on limited 
biopsy as los of this tumor suppressor is limited to malignant mesothelial proliferations 
and it has not been reported in reactive and benign lesions such as adenomatoid tumors. 
However, retained expression does not help in this distinction. Up to 50% of 
mesotheliomas are BAP1-lost with this being seen across all subtypes. However, there is 
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evidence that BAP1-lost cases tend to show epithelioid morphology and bland-looking 
histology with or without adenomatoid features. 
BAP1 inactivation may be either due to acquired (somatic) mutations or an indication of 
germline mutations (the latter has been referred to as "BAPomas" or BAP1 tumor 
syndrome. The spectrum of the hereditary BAP1-related diseases includes melanocytic 
tumors, malignant mesothelioma, uveal melanoma, cholangiocellular carcinoma, clear cell 
renal cell carcinoma, breast cancer and many other rare conditions. It has been shown 
that patients with germline BAP1 defects and asbestos exposure develop mesotheliomas 
some 10 yrs earlier than control individuals. The current patient had no history of asbestos 
exposure. 
 
In the current case, I was initially unwilling to comment on possible heredity of the 
condition as the patient was 76 yo at time of diagnosis. However, surprisingly, at the post-
operative MDT meeting, the patient was known to have underwent a tumor nephrectomy 
at age 28, but details of the histology was not available. Thus, this is likely a genetic 
disorder with unusual very long latency between his renal tumor (which was likely a 
ccRCC) and the current mesothelioma. In addition, the possibility of a germline BAP1 
defect would better explain this remarkably unusual presentation of malignant 
mesothelioma. I am not sure whether this variant was overrepresented among previous 
series on localized malignant mesotheliomas or not. 
 

 
Figure 1: 
A: Imaging (CT) and B: gross of the tumor (white arrow). C: Microcystic adenomatoid and 
sieve-like growth. D: focal intracystic glomeruloid papillary foci. E: Focal Indian file growth 
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pattern. F: Mergence of adenomatoid bland foci with area with higher atypia and brisk 
mitotic activity. 

 
Figure 2: 
Representative immunostains of the tumor. 
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Case 48 
Alberto M. Marchevsky, M.D. Cedars-Sinai Medical Center, Los 
Angeles, CA, USA 

Clinical History: 
The patient was a 36 y.o. woman who presented with progressive shortness of breath and 
pneumothorax. Chest X ray showed some hyperinflation and mild reticulation suspicious 
for interstitial lung disease. Chest CT showed mild interlobular septal thickening and 
multiple thin walled cysts of variable size distributed throughout the parenchyma of both 
lungs. She underwent a wedge biopsy of the left lung.  The condition worsened over a 2-
year period and she underwent a left single lung transplant. She did well for 
approximately 2 years but developed right lung herniation that required 
pneumonectomy. She developed postoperative complications and died with 
bronchopneumonia, chronic rejection of the left lung allograft, chronic renal insufficiency 
and disseminated intravascular coagulation (DIC). 

Pathologic Findings: 
The wedge biopsies showed multiple thin-walled cysts in a peribronchiolar distribution 
(Fig 1). They resemble centriacinar emphysema but the peribronchiolar spaces and the 
alveoli were thickened in some areas. The patchy areas of thickening showed  
proliferation of spindle cells with eosinophilic cytoplasm admixed with vascular spaces 
(Fig 2). The spindle cells had a smaller cytoplasm than normal smooth muscle cells, lacked 
desmin immunoreactivity and exhibited cytoplasmic immunoreactivity for HMB-45 (Fig 3). 
The cells lining vascular spaces exhibited D2-40 immunoreactivity, characteristic for 
lymphatics (1-3). 
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Figure 1: Cyst at low power 

 
Figure 2: Spindle cells and vascular spaces 
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Diagnosis:  Lung with lymphangioleiomatosis (LAM) 

Discussion: 
LAM is a rare disease that involves mostly childbearing age women, with an incidence of 
up to 8 cases per million women. LAM has been described in only rare men with tuberous 
sclerosis (TS) and children.  It occurs sporadically or in association with tuberous sclerosis 
in women with autosomal germline mutations of the tuberous sclerosis complex genes 
TSC1 or TSC2. Approximately 20-50% of women with TS exhibit cystic lung changes 
suspicious for pulmonary involvement. 
 
LAM patients can have isolated lung disease, such as our case, or exhibit pulmonary and 
extrapulmonary lesions such as perivascular epithelioid cell tumors (PEComas) of the 
kidney,  
 

 
 
Figure 3: HMB-45 immunoreactivity 
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Rhabdomyomas of the heart, subependymal giant cell astrocytoma of the brain and/or 
facial angiofibromas. All these lesions are now included within the spectrum of PEComas, 
mesenchymal tumors composed of cells that exhibit co-expression of myogenic and 
melanocytic markers, such as HMB-45, Melan A, MiTF, smooth muscle actin and, less 
frequently, desmin.  
 
Various guidelines have been proposed for the diagnosis of LAM. The European 
Respiratory Society (2011) guidelines classify patients into definite LAM in the presence of 
characteristic high-resolution chest CT scan (HRCT) findings, a lung biopsy showing LAM 
and any one of the following: renal angiomyolipoma, thoracic or abdominal chylous 
effusion, lymphangioleiomyoma of lymph node, and/or TS. Patients with characteristic 
HRCT findings and either renal angiomyolipoma or thoracic or abdominal chylous 
effusion are diagnosed as probable LAM while those with only HTCT findings are 
classified as possible LAM. The American Thoracic Society and the Japanese Respiratory 
Society published guidelines in 2016 that use, in addition to the features listed above, the 
presence of an elevated serum VEGF-D level > 800 pg/ml, and demonstration of clusters 
of the characteristic cells on cytological examination of effusions or lymph nodes, as 
additional criteria that can be considered for the diagnosis of definitive LAM.  
 
LAM can be easily overlooked in lung biopsies and diagnosed as emphyema if small 
clusters or nests of the neoplastic cells are not suspected and confirmed with the 
presence of immunostains. In more advanced cases, the LAM cells infiltrate into the walls 
of distal airways and vessels leading to airway obstruction, air trapping, bullae formation 
with pneumothorax, hemoptysis and hemosiderosis. LAM cells are also associated with 
lymphatic proliferation and/or obstruction, resulting in chylothorax. In addition to HMB-
45, Melan-A, MITF, actin, and/or desmin, LAM cells can exhibit immunoreactivity for 
estrogen and/or progesterone receptors. The pathologic differential diagnosis includes 
Langerhans granulomatosis, benign metastasizing leiomyoma, emphysema, diffuse 
pulmonary lymphangiomatosis and diffuse pulmonary meningotheliomatosis.  
 
Inactivation of TSC1 or TSC2 induces activation of the mammalian target of rapamycin 
complex (mTOR), resulting in proliferation of LAM cells. The disease can therefore be 
controlled in some patients with the use of mTOR inhibitors such as rapamycin (sirolimus) 
or its analog everolimus. Recent studies have also shown good responses to 
immunotherapy, combining anti-PD1 with anti-CTL4 antibodies. Patients with progressive 
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LAM, such as our patients, are treated with lung transplantation, with good long-term 
results. 
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Case 49 
Kumarasen Cooper 

Clinical History 
Adult male with lung “tumor”. Patient resides in Botswana.  

Pathology 
Microscopy: The cyst wall which appears in fragments in your slide comprise a diagnostic 
eosinophilic laminated wall with parts of the wall demonstrating a germinal layer.  
Some slides may show a protoscolices which on high power show refractile hooklets.  
Some slides show lung tissue with secondary granulomatous and chronic inflammation 
(and calcium).  

Diagnosis: Hydatid cyst of the lung (Echinococcus granulosus) 
(Helminth, cestode).  

Discussion 
The diagnosis is not difficult if you have encountered this characteristic laminated wall 
(cuticle) before.  
 
This is a parasitic tapeworm with animals acting as the definitive host (commonly dogs 
and sheep in Southern Africa) with ingestion of contaminated water and food.   
The swallowed eggs hatch in the small intestine and produce minute hooked embryos 
that burrow through the bowel and is transported to various organs such as the liver, lung, 
brain, eyes and bone.  
 
The organisms produce a hydatid unilocular larval cyst (your slide) with an inner germinal 
layer that produces brood capsules which via an asexual budding process produces new 
larval tapeworms (protoscolices).  
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The cysts can achieve a large size from 2-30 cm with a thick wall and contain clear fluid 
(neutral pH, sodium chloride, proteins, glucose, ions, lipids and polysaccharides).  
Needless to say, the fluid is antigenic and surgical removal is hazardous since rupture in 
the OR can result in anaphylactic shock. 

Reference: 
1. Kradin R.L. Diagnostic Pathology of Infectious Disease. Elsevier; 2010. Pages 284, 369 

and 422. 
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Case 50 
Alberto M. Marchevsky, M.D. Cedars-Sinai Medical Center, Los 
Angeles, CA, USA 

Clinical History: 
The patient is a 51-year-old woman, nonsmoker with a past medical history of papillary 
thyroid carcinoma that was treated with partial thyroidectomy 3 years ago. She developed 
right hip pain. A chest X-ray was performed during her workup and showed an ill-defined 
density in the retrocardiac left lower lung zone. Chest CT showed a 3 cm spiculated mass 
suspicious for malignancy. PET-CT showed that the mass had an SUV of 21.7. She 
underwent mediastinoscopy and wedge biopsy of the mass. Frozen section showed an 
invasive adenocarcinoma. She underwent a left lower lobe completion lobectomy under 
the same anesthesia. Segmental and hilar lymph nodes showed metastatic tumor, so the 
lesion was staged as pT1b, pN1, pathologic stage IIA.  The patient was subsequently 
treated with 4 cycles of cisplatin + pemetrexed chemotherapy. Post-operative radiation 
therapy was not recommended. The possibility of treatment with an ALK inhibitor was 
considered, but no clinical trial was available at the time of diagnosis. 

Pathologic Findings: 
The lung shows a typical adenocarcinoma with micropapillary and acinar growth features. 
The micropapillary component involved approximately 60% of the tumor, so the lesion 
was classified as invasive adenocarcinoma, micropapillary predominant according to 
current WHO guidelines. We analyzed the tumor with our current panel for invasive 
pulmonary adenocarcinomas that includes molecular studies with next generation 
sequencing (NGS), mutation burden, FISH for EML4-Alk, MET and ROS1 and 
immunohistochemistry for PD-L1. The tumor showed EML4-Alk fusion in 44.9% of tumor 
cells examined, low mutation burden (1 mut/Mb) and no clinically significant mutations or 
gene rearrangements. 
 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 165 OF 330 
 
 
 

 
Figure 1: Adenocarcinoma, micropapillary predominant 
 

 
Figure 2: Micropapillary features 
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Diagnosis: Lung with invasive adenocarcinoma, micropapillary 
predominant 

Discussion: 
The tumor was classified as adenocarcinoma, micropapillary predominant using current 
methods of comprehensive histologic assessment recommended by WHO (1, 2). 
However, as it will be discussed, the methodology is prone to interobserver variability and 
uses cutoffs that are arbitrary and poorly reproducible amongst pathologists. 
Identification of a micropapillary growth pattern is important, as it has been associated 
with poor prognosis in multiple retrospective observational studies (1-3). It is unclear 
whether the tumor must show micropapillary features as the predominant growth feature, 
or whether any proportion of micropapillary growth pattern is sufficient to estimate that 
the patient is more likely to have a poor prognosis. There is also no consensus as to 
whether the presence of micropapillary growth features should be reported at the time of 
frozen section; some experts have suggested that patients with this type of tumor should 
be treated with lobectomy rather than sublobar resections.  
 
The current state of the art for the pathologic examination of lung adenocarcinomas 
includes testing with molecular and other methods that can detect abnormalities that 
could be used for targeted therapy. The College of American Pathologists in conjunction 
with the International Association for the Study of Lung Cancer and the Association for 
Molecular Pathology updated their guidelines in 2018 and recommend testing for EGRF 
and BRAF mutations, and ROS1 and ALK rearrangements. Molecular testing is generally 
recommended for advanced lung cancer, although the CAP/IASLC guideline does not 
indicate which stage is already advanced. In general, there is controversy amongst 
pathologists and oncologists whether to study all invasive lung adenocarcinomas, a 
practice that is preferred in our hospital, with molecular testing.   
 
Variable rates of EGFR, KRAS and BRAF mutations have been reported in micropapillary 
lung adenocarcinomas. In some studies, they have been shown to harbor EGFR mutations 
more frequently than in other variants of adenocarcinoma but our tumor did not show this 
change (4). EML4-Alk translocation, as see in this case, is also variable and has been 
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reported in up to approximately 10% of micropapillary adenocarcinomas of the lung. The 
incidence of PD-L1 expression is also quite variable and is frequently   
associated with KRAS mutations and infrequent in tumors that exhibit EGFR mutations. 
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Case 51 
Cesar A. Moran, MD, M D Anderson Cancer Center 

Clinical History 
63-year-old man presents with shortness of breath, loss weight, chest pain, cough, and 
general malaise.  Diagnosis imaging revealed the presence of thickening and nodularity 
of the right pleura. 

Diagnosis: Malignant Mesothelioma, Sarcomatoid Type 

Discussion 
In general terms, mesotheliomas are uncommon neoplasm that may be seen in 
approximately 1 in 100 thousand individuals.  The association with asbestos exposure is 
important and the latency period varies from 20 to 40 years.  The tumor is more common 
in adults although series of mesotheliomas in children have been presented in the 
literature. Although adequate tissue sample is important for diagnosis, also important for 
proper interpretation is the diagnostic imaging, as the great majority of mesothelioma will 
show diffuse pleural thickening. Only a small percentage of cases will present with a 
pleural-based tumor.  
 
Histologically, the tumor has been separated into epithelioid, sarcomatoid and mixed.  
However, it is worth mentioning that a wide array of growth patterns have been described 
in those categories.  In today’s practice the use of histochemical stains such as PAS, D-
PAS, and mucicarmine are rarely performed and have been substituted for the use of 
immunohistochemical stains.  In that regard, over the years a wide number of 
immunohistochemical stains have been employed in the separation of epithelioid 
mesothelioma and adenocarcinoma.  However, currently the use of “positive” 
mesothelioma markers such as calretinin and keratin 5/6 has made a change in the 
immunohistochemical approach.   Currently, the use of calretinin, keratin 5/6, and D2-40 
are common stains in the arsenal to evaluate mesotheliomas. Although those stains are 
highly important in the assessment of mesothelioma, when the histology is that of 
Sarcomatoid mesothelioma, the positive staining of those markers is variable.  Other stain 
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that has also been reported positive with variable results in sarcomatoid mesothelioma is 
GATA3.  However, often, the only positive stain in sarcomatoid mesothelioma is a Pan 
Keratin, which although important is not conclusive.  The use of carcinomatous epitopes 
such as TTF-1, CD15, CEA, B72.3, etc is indicated in the evaluation of possible 
mesotheliomas.  
 
More recently the use of BAP1 and p16 FISH have been used with some success in the 
evaluation of difficult cases of mesothelioma.  However, we have also noticed that the use 
of p16 is more reliable in terms of identifying the homozygous deletion; however, if the 
tumor does not show the homozygous deletion, it does not rule out the diagnosis, as 
there is a variable percentage of these tumors that may not show the homozygous 
deletion.  Highly important to mention is the fact that different laboratories use different 
cut offs for the interpretation of positive homozygous deletion (2%, 5%, 10%, >10%).  
Therefore, it is important to check with your laboratory what their cut off is for such 
interpretation.  On the other hand, the use of BAP1 as a sole aid in the interpretation of 
mesothelioma may prove risky, as we have seen numerous cases of BAP1 retained in 
overtly invasive mesotheliomas, while with have seen loss of BAP1 in completely benign 
pleuritis.  

Differential Diagnosis 
The first and most important step is the separation from atypical mesothelial hyperplasia.  
In that regard, the sue of landmarks such as skeletal muscle and adipose tissue will be of 
aid, as an important feature of mesotheliomas is the infiltration of those areas.  Once that 
is established, and then it will depend on the type to formulate a differential diagnosis.  In 
epithelioid mesotheliomas, the most important differential diagnosis is with 
Adenocarcinoma, while in the case of sarcomatoid mesothelioma will be with a benign 
fibrous pleurisy and with other type of true mesenchymal neoplasm. 

Clinical Follow-up 
In the past, the use of extra-pleural pneumonectomy was a surgical option for patients 
with mesothelioma.  However, it is not as common today.  Currently, neo-adjuvant 
chemotherapy follow by decortication may be an alternative.  The survival of these 
patients has improved over the years.  
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Case 52 
P. E. Wakely, Jr., M.D., Department of Pathology, The Ohio State 
University, Wexner Medical Center, James Cancer Hospital, 
Columbus, OH. USA 

History:   
A 58-year old woman presented with abdominal discomfort, bloating, and history of a 70 
pound weight loss over the past year. A severe episode of abdominal pain led her to the 
emergency room at an outside community hospital. CT scan showed a 20 cm. pelvic mass 
thought to be ovarian extending into abdomen, a 3.5 cm right hepatic lobe/diaphragm 
mass, moderate ascites, normal pancreas, and normal chest. The diaphragmatic mass was 
thought to represent a serosal implant. Serum levels for CA125 were 293.9, CEA 109 
(normal <5), HE4 79 (normal <140), and CA19-9 14.7 (normal). After transfer to Wexner 
Medical Center, bilateral salpingo-oophorectomy, appendectomy, and resection of the 
diaphragmatic mass were performed. The patient is alive with no evidence of disease four 
years later.  

Pathology:  
The left ovary was a distorted 1,898 grams and 18.5 cm structure containing a pink-tan 
mass with innumerable locules containing viscous, gelatinous material. Pathologic 
diagnosis of the ovarian mass was mucinous cystadenoma.  The separate diaphragmatic 
mass consisted of an 18.7 gram, 6.0 cm. aggregate of gray-pink, solid, soft and rubbery 
tissue. Microscopic examination showed a highly cellular solid neoplasm composed of 
innumerable rosettes. Rosettes contained coarse fibrillar material surrounded by uniform 
nuclei. Both perivascular pseudorosettes and true ependymal rosettes were seen. The 
former consisted of cells circumferentially arranged around blood vessels with zones of 
fibrillar eosinophilic stroma, while the latter had columnar cells radially placed around a 
central lumen. Cell nuclei were rounded, oval, and elongated with coarse, granular 
chromatin, and occasional small nucleoli. Mitoses were rare. No teratomatous elements 
were found. Immunoprofile: positive stains with bcl-2, GFAP, and scattered staining for 
MNF116, CAM5.2, CK AE1/AE3, chromogranin, and EMA. Negative stains: inhibin, 
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HMB45, SOX10, TLE-1, CD10, synaptophysin, Olig2, CD34, CD117, STAT-6, smooth 
muscle actin and S-100. Conventional cytogenetic analysis showed normal chromosomes.  

Diagnosis: PRIMARY PERITONEAL EPENDYMOMA.  

Discussion: 
Extra-axial ependymomas (EAE) are rare. A germ cell origin, displaced ependymal rests, 
and monodermal teratomatous proliferation are proposed theories for their origin. 
Reported anatomic sites include the ovary, broad ligament, sacrococcygeal region, lung 
and mediastinum. For unknown reason(s) these neoplasms occur primarily in women 
regardless of location, and most frequent in the 2nd to 4th decade of life.  
 
Most cases occur in the ovary, para-ovarian tissues, and pelvis with thoracic cases arising 
almost exclusively in the posterior mediastinum. Most EAEs behave in an indolent 
manner, but regional nodal and distant metastases have been described. Most reports 
describe tumors with solid, trabecular, cystic, or papillary architecture. Both true 
ependymal rosettes and perivascular pseudorosettes are present. Their 
immunophenotype largely mimics their CNS counterparts being positive for GFAP, WT1, 
and cytokeratin AE1/AE3. However, Idowu et al. found an immunophenotypic difference 
between CNS and EAE cases with the latter preferentially expressing 34bE12, CK18, CAM 
5.2, CK7, ER, and PR, but CNS cases found to more frequently express CD99.   
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Case 53 
Cesar A. Moran, MD, M D Anderson Cancer Center 

Clinical history 
63-year-old woman is found during a routine chest film to have a mass in the right upper 
lobe.  The mass appears to be peripheral and subpleural.  The patient does not have any 
history of malignancy anywhere else.  Right upper lobectomy is performed showing a 2.5 
cm intrapulmonary mass.  

Diagnosis: Mucin-rich, so-called Colloid Carcinoma of the lung. 

Discussion 
Primary non-small cell carcinomas of the lung are the most common malignant tumors 
worldwide in both genders.  Although the most common histologies are adenocarcinoma 
(conventional histology) and squamous cell carcinomas, the existence of mucin-rich 
adenocarcinomas of the lung has been known for sometime.  
Although initially, there was some controversy about “Colloid-Carcinoma,” it has now 
been fully determined that it does represent an unusual form of adenocarcinoma.  
Therefore, designations such as borderline mucinous tumor, mucinous tumor, mucinous 
cystadenomas, should not be used as they likely represent the same entity.  The tumor 
characteristically shows extensive mucin production with only focal areas in which one can 
observe the presence of mucinous epithelium lining the alveolar wall.  In some cases, the 
extensive areas of mucin may show the presence of malignant cell floating in the sea of 
mucin.  The use of mucicarmine stain may help in easily identifying the mucinous alveolar 
lining in cases in which it may be rather subtle.  
The use of immunohistochemical stains may often show variable staining and to some 
extent somewhat non-specific.  For instance, colloid carcinoma may show positive staining 
for CDX-2 and negative staining for TTF-1.  However, keratin 7 appears to be consistently 
positive in these tumors while keratin 20 is generally negative.  
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Differential Diagnosis 
Because of the mucinous rich qualities of this tumor, any tumor of extra-pulmonary origin 
rich in mucin should be considered in the differential diagnosis.  We have observed 
metastasis from colorectal, breast, and bladder mucinous carcinomas to the lung that on 
histology can easily be interpreted as primary colloid carcinoma of the lung.  Therefore, 
clinical information is crucial with the appropriate immunohistochemical stains. 

Clinical Follow-up 
The treatment of choice for any non-small cell carcinoma that is T1 (<3 cm) N0 and M0 is 
surgery alone.  For these tumors the follow up reported has been generally good.  
However, for tumors that are T2 or more, the use of additional medical treatment may be 
necessary.  

Selected References 
1. Moran CA, Hochholzer L, Fishback N, Travis WD, Koss MN: Mucinous (so-called 

colloid) carcinoma of the lung. Mod Pathol 1992; 5:634-638. 

2. Moran CA: Mucin-rich tumors of the lung. Advances in Anatomic Pathology 1995; 
2:299-305. 

3. Zenali M, Weissferdt A, Solis LM, Tang X, Mehran R, Wistuba I, Moran CA, Kalhor N. 
Update on Clinicopathological, immunohistochemical and molecular profile of colloid 
carcinoma of the lung. Hum Pathol 2015; 46(6):836-842. 
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Case 54 
Alberto M. Marchevsky, M.D. Cedars-Sinai Medical Center, Los 
Angeles, CA, USA 

Clinical History: 
The patient is a 83-year old man, with a cigarette smoking history of 100 pack-year. He 
quit smoking 8 years ago but developed chronic cough, dyspnea and other findings 
consistent with chronic obstructive lung disease (COPD). Other past medical history 
included hypertension, coronary artery disease with a myocardial infarct treated with 
coronary bypass surgery (CABG) and a cerebrovascular accident. He presented with 
cough and weakness. Chest X ray showed emphysema and multiple small lung nodules. 
Chest CT showed multiple bronchiectasis and multiple micronodular and nodular 
densities, changes suspicious for mycobacteria avium complex infection (MAC) and an ill-
defined right lung base density suspicious for pneumonia. He underwent bronchoscopy 
and transbronchial biopsy that showed high grade dysplasia of the bronchial epithelium. 
A CT-guided needle core biopsy of one of the larger right upper lobe nodules was 
performed. 

Pathologic Findings: 
The needle biopsy showed a poorly differentiated non-small cell carcinoma (fig 1). The 
tumor cells exhibited nuclear immunoreactivity for p40 (fig 2) and cytoplasmic 
immunoreactivity for desmoglein-3. Immunostains for TTF-1 and Napsin A were negative. 
The lesion was classified as nonkeratinizing squamous cell carcinoma on the basis of the 
immunophenotype. Next generation sequencing (NGS) of the lesion showed no 
actionable mutations. FISH tests for EML4-Alk, ROS1 and MET were negative. 
Immunostains for PD-L1 (FDA approved test using 22C3 antibody) showed strong 
membrane immunoreactivity in >95% tumor cells (fig 3). 
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Figure 1: Non-keratinizing squamous cell carcinoma 
 

 
Figure 2: p40 nuclear immunoreactivity 
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Figure 3: High expression of PD-L1 

Diagnosis: Squamous cell carcinoma of the lung 

Discussion: 
No glass slides of this case are being provided as the lesion is very common and raises no 
diagnostic problems. The case will be used to discuss current concepts about PD-L1 
testing in patients with non-small cell carcinomas of the lung (1-5).  
The immune system is regulated through a number of receptor-ligand interactions 
designed to protect the host from exogenous antigens and prevent autoimmune 
reactions (2). One of the most important systems to prevent autoimmune reactions is the 
interaction of PD-1 expressed on cytotoxic T lymphocytes and PD-L1 on antigen 
presenting cells. Once this checkpoint system is activated, cells expressing PD-L1 become 
“invisible” to the immune system. Cancer cells can also express PD-L1 on their cell surface, 
activating the PD-1/PD-L1 cascade and allowing for tumor progression without 
interference from the immune system. Various checkpoint inhibitor drugs such as 
Pembrolizumab, Nivolumab and others have been developed to inhibit the PD1-PD-L1 
cascade. Several clinical trials have shown that these drugs are as effective or more 
effective than chemotherapy for the treatment of non-small cell carcinomas of the lung 
and other neoplasms. Tumors that express membranous immunoreactivity for the 22C3 
antibody using the Dako testing platform on 50% or greater number of neoplastic cells, 
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such as our patient, are classified as high-expressors and are eligible for Pembrolizumab 
therapy (Fig 4). The table shown in the next page summarizes some details about the PD-
L1 assays being used for non-small cell lung cancer testing (2). 
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Case 55 
Ira J Bleiweiss, MD – Silicone Migration to Lung 

Brief clinical history: 
A 73 year old female presented with an incidental 1.4 cm spiculated lung nodule found 
during a work-up for long-standing back pain. She also complained of a new non-
productive cough for two months.  
Short summary of case: 
A 73 year old female presented with an incidental 1.4 cm spiculated lung nodule found 
during work-up for long-standing back pain. She also complained of a new non-
productive cough for two months.  
Past medical history included: Allergic rhinitis, anemia, arthritis, fibromyalgia, 
gastroesophageal reflux disease (GERD), hypothyroidism, irritable bowel syndrome (IBS), 
lumbar pain, and morbid obesity. 
Past surgical history included: bilateral carpal tunnel release (1991), cholecystectomy 
(remote), 
multiple back surgeries (2007-2017), bilateral total hip replacement (2016), breast 
augmentation s/p 5x replacements (1970s - present) with silicone implants, gastric bypass 
surgery (2002), left knee replacement (2005).  
Social History: dental hygienist, retired, no known asbestos or TB exposure, significant 
mold exposure (2010), former 8 pack-year smoker, no illicit drug use. 
Two years previously she presented to a plastic surgeon for evaluation of bilateral axillary 
lymphadenopathy. As noted above she had had bilateral breast augmentation with 
silicone implants in the 1970's which initially ruptured and subsequently required 4 
replacements with the last replacement performed in 1980's. Bilateral MRI (4 years 
previous) demonstrated multiple bilateral axillary lymph nodes, with the largest in the left 
axilla measuring 5 cm.  The lymph node was surgically excised in 2012 and showed 
reactive changes with foreign body reaction to refractile foreign material (silicone 
adenopathy).  Bilateral axillary adenopathy persisted, and bilateral excision in 2017 again 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 181 OF 330 
 
 
 

showed silicone adenopathy.  As noted above a CT performed for spinal stenosis 
revealed a lung lesion which was later evaluated by dedicated CT.  She was largely 
asymptomatic except for a new non-productive cough of 2 months duration.  Chest CT 
showed a 1.4 cm somewhat spiculated nodule with irregular borders in the left lower 
lobe.  Multiple scattered ground glass and solid pulmonary nodules were seen bilaterally 
measuring up to 0.4 cm. Additional scattered calcified granulomas were also noted. 
PET/CT revealed that the 1.4 cm spiculated nodule had minimal FDG avidity.  The findings 
were concerning for an indolent malignancy, and a wedge resection of lung was 
performed along with sampling of mediastinal lymph nodes. 
Both the lymph nodes and the lung wedge resection show numerous foreign body giant 
cells, many of which contain refractile, non-polarizeable material, consistent with silicone.  
The foreign body reaction is extensive in the pulmonary parenchyma with a 
lymphovascular distribution as well as being peribronchial and perivascular and forming 
larger nodules with alveolar involvement.  

Diagnosis: Chronic Pulmonary Silicone Embolism Syndrome (Silicone 
migration to lung) with mediastinal and axillary silicone adenopathy, 
secondary to breast implants 

Discussion:  
Silicone gel-containing breast implants have been in use for many years now, both in the 
setting of elective breast augmentation and in reconstruction after mastectomy 
(malignancy or prophylaxis).  What is silicone and why is it used?  Silicone 
(polydimethylsiloxane) PDMS is the most commonly used silicon-based polymer (aka 
silicones).  It is inert, optically clear, non-toxic, non-flammable and was originally thought 
to be well-tolerated by tissues with little local and no systemic inflammatory response.  
When silicone was first used it was believed to be inert and biostable. Silicones were 
reported to be resistant to extreme temperatures, acid, and alkali.  Silicones did not 
appear to deteriorate with time and did not stick to tissues.  It was reported to have most 
of the chemical and physical qualities defined for an ideal synthetic soft tissue: not 
physically modified by soft tissue; chemically inert; not inducing inflammation or foreign 
body reaction; noncarcinogenic; not provoking allergy or hypersensitivity; capable of 
resisting mechanical strains; capable of fabrication in the form desired; and capable of 
sterilization. However, with time and experience evidence documented that silicone does 
not fulfill many of these characteristics.  
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The story of silicone and breast augmentation (1) is not limited to implants, however, and 
begins with the now illicit practice of direct silicone injection.  This began in Japan after 
World War II and was quickly introduced in the US, initially in California, Nevada, and 
Texas.  Reports of complications quickly emerged, including granulomatous hepatitis, 
local skin changes, silicone migration, and fatal ARDS.  Chastre et al (2) reported a series 
of 13 transsexual male to female patients: All had latent or acute pneumonitis, and 
bronchio-alveolar lavage fluids all demonstrated presence of silicone in alveolar 
macrophages. 
Silicone was not alone.  In 1895 Vincent Czerny, a physician in Heidelberg, Germany 
attempted to remedy a lumpectomy defect by implanting a lipoma from her flank.  Over 
the next four decades, other materials were utilized include glass balls, ivory balls, ground 
rubber, ox cartilage, wool, rubber, and polyethylene chips. 
In 1962 Thomas Cronin, a Texas surgeon, postulated that a transfusion bag felt 
remarkably like a breast, and he solicited the help of Dow Chemical company (at that 
time, a large silicone manufacturer with hundreds of biomedical products) in order to 
create a silicone sac.  They eventually created the first silicone implant which was 
experimentally implanted into dogs with apparent success. 
In the 1970’s there were reports of high failure rates, silicone leakage, contractures, the 
later potential association with autoimmune disorders, and increased cancer risk.  In 1992 
the FDA banned silicone breast implants, but the ban was rescinded in 2006 due to major 
studies showing the lack of a direct connection to systemic disease, at the same time 
requiring manufacturers to closely monitor implanted patients for 10 years with 
documentation.  
In 2011 the FDA recognized ~60 cases of Breast implant associated anaplastic large cell 
lymphoma (BIA-ALCL) worldwide and in 2019 rising concerns for BIA-ALCL (457 US cases 
as of Sept 30, 2018), silicone implant incompatibility syndrome (SIIS), autoimmune 
syndrome induced by adjuvants such as vaccines, silicone, infection, etc. (ASIA) resulted 
in an FDA hearing.  No products were banned as a result; however, better future research, 
reporting systems, and patient pamphlets were recommended. 
Leakage from intact silicone gel implants is extremely common (3).  The material is 
identifiable in capsules (often removed for contracture) as refractile non-polarizeable 
material in histiocytes and/or foreign body giant cells.  Migration can cause adenopathy 
usually in the axilla which has a fairly distinctive microscopic appearance. As might be 
expected, these findings are particularly extensive when associated with implant rupture.  
A chronic pulmonary silicone embolism syndrome has been decribed (4-6).  Gopinath et 
al (6) first reported silicone breast implant leakage in a 41 year old woman which resulted 
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in chronic progressive dyspnea. Chest imaging showed widespread ground glass opacity 
involving all lobes with subpleural (aka peripheral) distribution.  Singh, et al (7) indirectly 
assessed whether such patients had pulmonary disease serious enough to require lung 
transplant but found no association by retrospectively reviewing 1518 lung transplant 
patients, 578 of which were female. Only 10 of these patients had a history of breast 
augmentation, and none had histologic evidence of silicone embolism in their explanted 
lungs after a median of 29.5 years duration between breast augmentation and lung 
transplant.  Thus, this may be an under-recognized condition, being relatively 
asymptomatic. 
 Life-threatening systemic complications as a result of silicone have also been described 
(8-11).  Schmid (8) described cases of acute silicone embolism syndrome between 1965 
and 2004. Lyapichev, et al (9) updated the search from 2004 to 2015 with data on 64 total 
patients: 28 female, 5 male (body-builders), and 31 male to female transgender 
individuals.  The symptomatology included hypoxemia (92%), dyspnea (88%), fever (70%), 
alveolar hemorrhage (64%), cough (52%), and neurologic symptoms (33%).  All of the 
cases followed, by days or even months, direct injections of silicone in breasts, buttocks, 
or arms.  Direct injections of silicone gel are generally illegal, but a black market exists 
and the practice persists with occasionally fatal results (11).  Other injectable materials 
also exist, for example polyacrylamide gel (12). 
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Case 56  
Fredrik Petersson 

Clinical History and Gross Features:   
A 79-year-old man with hypertension and hyperlipidemia had noticed a painless, 
enlarging mass over the right parotid region for the past 2 weeks. On clinical examination, 
a 2.5 cm soft, well-delineated mass in the parotid region was noted. A FNA biopsy was 
performed followed by a CT-scan which showed a heterogeneously enhancing, fairly well 
circumscribed mass in the superficial lobe of the right parotid gland measuring 2.5 cm.  
A superficial parotidectomy was performed. Grossly, the tumor appeared as a well-
circumscribed, yellowish, soft mass measuring 2.0 cm in maximum dimension. 

Cyto- and Histopathology:  
FNA-smears contained cohesive and individual cells with ovoid to elongated nuclei with 
no atypia intimately admixed with eosinophilic myxoid stroma. In addition, numerous 
atypical cells with enlarged, pleomorphic nuclei, and also frequent multinucleated 
atypical cells were identified. The combination of the three above mentioned features 
raised an initial suspicion of a malignant tumor (carcinoma or carcinosarcoma) ex PA.  
However, on close review of the FNA specimen, no mitotic figures or necrosis was 
identified. Very focally, vague fat-like vacuoles were seen intermingling with the spindle 
cells in the stromal component. Moreover, the morphological features of the myxoid 
stromal component lacked the characteristic fibrillary appearance with frayed edges that 
typify the stromal component in a PA.  
Histopathological examination of the resected specimen revealed lobules of mature 
adipose tissue and spindle cells with several atypical mononuclear cells with large, 
irregular, hyperchromatic nuclei and also multinucleated floret cells. Several  lipoblasts 
were identified.  No atypical mitotic figures, necrosis or areas of prominent vascularity 
were noted.  In addition to a collagenous stroma with focal “ropey” structure, the stroma 
displayed a variable, but frequently prominent myxoid component with a distinct paucity 
of adipocytes.  Neoplastic cells did not infiltrate the surrounding salivary gland 
parenchyma, but in areas where the tumor was bordered by striated muscle, neoplastic 
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cells were seen infiltrating deep into the muscle with tumor cells surrounding isolated 
striated muscle cells.  
 

Immunohistochemistry and molecular genetics:  
Immunohistochemistry on the cell block showed that the ovoid/spindled cells as well as 
the large atypical cells strongly and diffusely expressed CD34 while SMA, S100-protein 
and cytokeratins (AE1/3 and CAM5.2) were negative. The Ki-67 proliferation index was 
low (< 2%). Selected bocks from the resected specimen were immunostained with anti 
CD34 which revealed strong and diffuse expression. IHC for Rb-protein was done which 
showed no expression in the lesional cells (with good internal control). FISH for mdm2 
revealed no amplification. 

Diagnosis: Primary salivary gland pleomorphic lipoma with myxoid 
change 

Comments: 
Bona-fide lipogenic tumors can, albeit extremely rarely, arise in the salivary glands and 
are indistinguishable from their soft tissue counterparts. These include lipoma and its 
variants as well as atypical lipomatous tumor/well differentiated liposarcoma (1). 
Pleomorphic lipoma (PL) is a benign adipocytic neoplasm, first described by Shmookler 
and Enzinger in 1981 and is closely related to spindle cell lipoma (SPCL). Most 
investigators perceive PL and SPCL to represent two ends of a morphological spectrum 
and it is not uncommon to see both features of PL and SPCL within one and the same 
tumor (2). This similarity is further supported by the genetic finding of loss of 
retinoblastoma (Rb) expression secondary to chromosome 13q deletion, in both tumors, 
which thus reinforces their close pathobiologic relationship. On a similar note, cellular 
angiofibromas, most mammary-type myofibroblastomas also belong to this group of 
tumors with 13q deletion. In addition to the presence of spindle cells, PL is typified by 
floret-like giant cells. Moreover, both PL and SPCL frequently display areas of myxoid 
change which may on occasion be so prominent that the lipomatous nature of the tumor 
is obscured, so called “fat-free SPCL” (3). In these instances, the tumors may show a 
pseudolymphangiomatous appearance. Both PL and SPCL usually arises in subcutaneous 
tissue of the head and neck region, shoulder and back of men older than 45 years, but 
these tumors have been described in a wide variety of anatomical sites and over a broad 
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age spectrum. Primary PL and SPC of the major salivary glands are extremely rare with 
only a handful of cases described in the English literature (4-7). 
Tumors of the salivary glands containing fat give rise to a broad morphologic spectrum 
depending on the intratumoral cellular constituents, which can range from minor 
scattered adipocytic elements within an otherwise typical salivary gland tumor to 
predominantly lipogenic salivary gland tumors and pure lipomatous mesenchymal 
lesions. Salivary gland tumors eg. pleomorphic adenoma, basal cell adenoma and 
myoepithelioma are known to contain areas of stromal lipometaplasia. The adipocytic 
component may range from 20 to 90% of the tumor but unequivocal areas of typical 
pleomorphic/basal cell adenoma and myoepithelioma are usually present with adequate 
sampling. Sialolipoma is a rare tumor that is composed of normal salivary gland elements 
admixed with a variable but distinct adipocytic component. 
In the initial workup of the FNA of the actual case, the spindle cells, which were present in 
myxoid material, were interpreted as possible myoepithelial cells closely admixed with 
metachromatic matrix suggesting a pleomorphic adenoma. In addition, the presence of 
atypical cells with enlarged, pleomorphic nuclei raised the possibility of a malignant 
tumor arising on a background of pleomorphic adenoma, e.g., a carcinoma or 
carcinosarcoma ex PA. However, other features of malignancy that one should look out 
for in this context; mitotic figures including atypical forms and necrosis (especially when 
such a degree of nuclear pleomorphism is encountered) were absent. On careful scrutiny 
of the myxoid matrix, it lacked the fibrillary appearance with frayed edges seen in 
metachromatic stroma typical of pleomorphic adenoma and plasmacytoid myoepithelial 
cells were not identified. The absent expression of epithelial and myoepithelial markers 
also argued strongly against the possibility of a component of pleomorphic adenoma.  
The appearance of the “floret” type giant cells and focal presence of adipocytes with 
positive expression of CD34 marker suggested the diagnosis of a pleomorphic lipoma. 
The presence of “floret” cells was once considered pathognomonic of pleomorphic 
lipoma but it is now known that these cells can occasionally be seen in both SCL and well 
differentiated liposarcoma.  In addition, in contrast to classic text book wisdom, bona fide 
lipoblasts are not uncommonly encountered in SCL/PL (and may be numerous) (8).  
 
Figures 
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FNA revealed cohesive and individual cells with ovoid to elongated nuclei with no atypia 
admixed with atypical cells with enlarged, pleomorphic nuclei, and also frequent 
multinucleated atypical cells. On histopathological examination, a fat containing tumor 
admixed with spindle cells, collagen, areas of myxoid change and multinucleated giant 
(floret) cells. Tumor cells were strongly positive for CD34.  
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Case 57 
Contributed by: Vania Nosé, MD, PhD - Massachusetts General Hospital, Harvard 
Medical School, Boston, MA, USA  

Clinical History:  
This 54 y.o. female comes for consultation about treatment of her large, symptomatic, 
right thyroid nodule with FNA cytology showing a follicular neoplasm with positive NRAS 
mutation. Thyroseq suggest an 80% risk of associated thyroid malignancy.  
Symptoms: The patient complains of hoarseness, but denies dyspnea, dysphagia, or neck 
discomfort.  
Complications: No hyperthyroidism, hypothyroidism, airway obstruction  
FH: There are no known family members with thyroid malignancy. Her mother had 
thyroidectomy, unknown reason  
XRT: The patient has not received any previous head or neck radiation exposure  
Meds: The patient does not take any thyroid medications  
Imaging: Neck ultrasound two months prior surgery showed a 3.8 cm right thyroid, mostly 
solid, solitary nodule  
FNA: Right thyroid nodule cytology was suspicious for follicular neoplasm, repeat NRAS 
positive   

Considerations on the findings on this patient:  
NRAS mutation in a thyroid nodule can mean several disease processes, most of which 
cannot be decided on cytology alone, requiring full evaluation of the capsule of the 
nodule. While the data is new, clearly most NRAS tumors behave in a non-invasive fashion. 
Recent reclassification of some thyroid malignancies such as the encapsulated follicular 
variant of papillary thyroid carcinoma as a benign entity now called: Non-Invasive 
Follicular Tumor with Papillary nuclear features (NIFTP) has made explaining this to 
patients somewhat more challenging. This classification is new and thus the molecular 
profile and behavior is not very well established. This is confusing to patients sometimes. 
When a thyroid nodule is NRAS mutated, the hence of more aggressive malignancy is 
around 20%, some of these tumors are follicular carcinomas (around10%), some are 
follicular variant PTC with an infiltrative pattern (around 10%) and many (around 80%, 
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thought he literature on this is new and thus sparse) are now considered a benign 
behaving encapsulated tumor- NIFTP- a newly classified tumor that was previously called 
encapsulated follicular variant papillary thyroid cancer.  
Given the patients symptoms, size of the nodule, NRAS, and concern for malignancy, a 
total thyroidectomy was recommended.  

Pathological Findings:  
On gross examination, the 30.0 grams’ thyroid showed a 3.1 cm well-circumscribed 
nodule involving the mid and lower right lobe. The remaining parenchyma is red-brown, 
and homogenous.  

Final Diagnosis:  
Non-invasive follicular thyroid tumor with papillary-like nuclear features (NIFTP), well-
circumscribed, non-invasive, 3.1 cm, occupying mid and lower right lobe.  
No definitive lymphovascular invasion identified.  
No definitive perineural invasion identified.  
The lesion approaches the inked tissue edges.  
The tumor has diverse areas with small solid components present within the follicular 
component.  
Mitosis up to 2/10 HPF.  
Immunohistochemistry performed at MGH reveals the following profile:  
POSITIVE: HBME1  
NEGATIVE: BRAF  
PTEN is maintained, not lost  
P53  
Ki67 proliferative index is 6%.  

Diagnosis: Non-invasive follicular thyroid tumor with papillary-like 
nuclear features (NIFTP), well-circumscribed, non-invasive, 3.1 cm, 
occupying most of the right lobe.  
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Discussion:  
The follicular variant of PTC was broadly recognized in the mid-1970s as a tumor 
composed of neoplastic follicles rather than papillae, but with follicular cells showing 
nuclear features characteristic of PTC. Two main subtypes are known to occur: infiltrative 
(or nonencapsulated) and encapsulated.  
Encapsulated FVPTC (EFVPTC) is a challenging and controversial diagnosis in thyroid 
gland pathology. EFVPTC has increased in incidence by an estimated 2- to 3-fold over the 
past 2 to 3 decades and makes up 10% to 20% of all thyroid cancers currently diagnosed. 
However, more recent studies over have demonstrated that FVPTC overall, and 
particularly EFVPTC, has an indolent behavior and is genetically distinct from infiltrative 
tumor.  
 
An international group of expert pathologists and clinicians reexamined the entity 
currently known as EFVPTC through a review of a set of cases with long follow-up to 
establish standardized diagnostic criteria and to identify terminology that would 
appropriately address the biological and clinical characteristics of this lesion. The study 
evaluated cases of EFVPTC to establish consensus diagnostic criteria and develop new 
nomenclature. Among 109 patients with noninvasive EFVPTC, most of whom were treated 
with lobectomy only and none with radioiodine, all were alive with no evidence of disease 
at a median follow-up of 13 years. The consensus from this work group is that thyroid 
tumors currently diagnosed as noninvasive EFVPTC have a very low risk of adverse 
outcome and should be termed “noninvasive follicular thyroid neoplasms with papillary-
like nuclear features” (NIFTP). For decades, classification of thyroid nodules remained 
strictly binary, that is, benign or malignant. However, the progress in understanding of 
oncogenesis has established that cancer develops through multiple morphological steps 
driven by progressive accumulation of genetic alterations. Progression from benign 
disease to overt invasive cancer through distinct stages of dysplasia and carcinoma in situ 
is well defined for colorectal, breast, cervical, and many other common cancer types. Such 
progression is driven by accumulation of specific mutations and other genetic alterations.  
 
The consensus from this work group is that thyroid tumors currently diagnosed as 
noninvasive EFVPTC have a very low risk of adverse outcome and should be termed 
“noninvasive follicular thyroid neoplasms with papillary-like nuclear features” (NIFTP).  
The new proposed terminology, NIFTP, reflects key histopathologic features of this lesion, 
i.e., lack of invasion, follicular growth pattern, and nuclear features of PTC. Molecular 
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analysis demonstrating that most of these lesions are driven by clonal genetic alterations 
and are therefore neoplasms rather than hyperplastic proliferations.  
In the thyroid gland, a NIFTP represents such a tumor, driven by well-characterized 
oncogenes, that occupies an intermediate position between true benign lesions and 
invasive cancer. Indeed, when EFVPTCs, that is, tumors with NIFTP morphology, are 
removed at more advanced, invasive stage, they are true cancers associated with 12% risk 
of tumor recurrence and 2% risk of tumor-related mortality. For that reason, NIFTP cannot 
be considered benign and these tumors have to be surgically excised to evaluate the 
tumor capsule for invasion. However, when surgically removed, these lesions have 
extremely low risk of recurrence, estimated to be less than 1% in 15 years based on more 
than 400 reported cases. Therefore, when molecular testing is positive for genetic 
alterations characteristic of NIFTP, such as RAS or PAX8-PPARG, this result cannot be 
considered false positive. Instead, it provides an accurate prediction of an oncogene-
driven premalignant tumor, NIFTP, or a low-risk cancer, both of which, following the 2015 
American Thyroid Association Management Guidelines, can be removed by limited 
surgery, that is, thyroid lobectomy. The removal is needed to evaluate for tumor invasion 
and prevent possible progression of NIFTP to invasive EFVPTC.  
According to the WHO “Endocrine and Neuroendocrine Tumour” 5th edition, 2022, the 
definition of NIFTP is: Non-invasive follicular thyroid neoplasm with papillary-like nuclear 
features (NIFTP) is a non-invasive encapsulated/well demarcated follicular cell derived 
tumour with a follicular growth pattern and nuclei resembling papillary thyroid carcinoma 
(PTC) that has an extremely low malignant potential.  
 
Consensus Diagnostic Criteria for the Encapsulated Follicular Variant of Papillary 
Thyroid Carcinoma (EFVPTC):  
1. Major Features: Encapsulation or clear demarcation  
Follicular growth pattern  
Nuclear features of papillary thyroid carcinoma (PTC) : Enlargement, crowding/ 
overlapping, elongation, irregular contours, grooves, pseudoinclusion, chromatin clearing  
 
2. Minor Features:  
Dark colloid  
Irregularly shaped follicles  
Intratumoral fibrosis  
“Sprinkling” sign  
Follicles cleft from stroma  
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Multinucleated giant cells within follicles  
 
3. Features Not Seen/Exclusion Criteria:  
Psammoma bodies  
Infiltrative border  
Tumor necrosis  
High mitotic activity  
Cell/morphologic characteristics of other variants of PTC  
 

 
 
Diagnostic molecular pathology  
BRAF p.V600E mutation detected by immunostaining or genotyping excludes the 
diagnosis  
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The gross characteristic features of NIFTP is a well-circumscribed or encapsulated nodule, 
which is lighter than the adjacent thyroid parenchyma, and compresses the red-brown 
adjacent thyroid parenchyma (white solid arrow) – from “Diagnostic Pathology: 
Endocrine”. 
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Well-circumscription, well-demarcation, or encapsulated follicular-patterned neoplasm 
(white open arrow), with no capsular invasion are some of the criteria for the diagnosis of 
NIFTP. Nuclear features of papillary thyroid carcinoma (inset) must be present. No 
papillae should be seen – from “Diagnostic Pathology: Endocrine”. 
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This diagnostic algorithm for the evaluation of encapsulated follicular-patterned 
neoplasms uses the evaluation of the capsular invasion and papillary carcinoma-type 
nuclear features differentiating NIFTP from follicular adenoma and carcinoma. – from 
“Diagnostic Pathology: Endocrine”. 
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Case 58 
Contributed by Manuel Sobrinho-Simões – University Hospital of São 
João & Ipatimup, Porto, Portugal 

Clinical history 
67-year-old man with rapid enlarging mass of the left side of the thyroid. FNA of the large 
nodule of the left lobe – Follicular tumour (Bethesda IV). The patient was submitted to left 
lobectomy and isthmectomy. 

Macroscopy 
A 36-gram “hemithyroidectomy” was received in our Institute (Institute of Molecular 
Pathology and Immunology of the University of Porto – Ipatimup).  The surgical specimen 
included a 4.5x4.5x3.3cm left lobe almost totally occupied by a partially encapsulated, 
heterogeneous, predominantly whitish nodule measuring 4.4x4.0x3.3cm and isthmus 
measuring 1.6x1.8x0.5cm. (Courtesy of Prof. Catarina Eloy, director of Ipatimup 
Diagnostics).  

Histologically 
The tumour had a very heterogeneous appearance displaying predominant 
solid/trabecular/insular growth patterns amongst areas exhibiting follicular architecture 
(microfollicles and medium sized follicles). Most of nuclei of the neoplastic cells had 
nuclear features of the follicular-cell type but there were also PTC-like nuclei in foci of 
follicular-patterned areas of the tumour, usually in areas looking like follicular subtype of 
PTC with interstitial fibrosis. In the center of several areas of solid growth pattern there 
were incipient papillary structures without PTC-like nuclei (The nuclei of these papillae 
were follicular-cell type nuclei). Throughout the tumour, namely in solid/trabecular/insular 
areas, there was relatively high mitotic activity and, focally, prominent neoplastic necrosis, 
acquiring a peritheliomatous appearance (necrosis and/or fibrosis).  
The tumour border was demarcated by an expansive growth appearance. Overall, the 
tumour was circumscribed and partially encapsulated. There were signs of capsular 
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invasion and prominent signs of vascular invasion in the capsule and beyond the capsule, 
involving large blood vessels. 

Immunohistochemistry 
The tumour cells were diffusely positive for TTF1, PAX8, and several low weight 
cytokeratins. Thyroglobulin immunoreactivity varied a lot from area to area, focally 
displaying a dot-like appearance. Calcitonin, synaptophysin, and chromogranin were 
negative. Immunostaining for p53 was wild type. Ki-67 proliferation index was around 
20%.  

Molecular results 
The study was performed in four areas displaying different aspects of the tumour, 
obtaining DNA from thick sections of two paraffin blocks under histological control. No 
mutations were detected in TERTp, BRAF V600E, NRAS, HRAS, KRAS or p53 (Ex. 5 to 11). 

Diagnosis 
Poorly differentiated thyroid carcinoma (Turin approach) with prominent signs of capsular 
and vascular invasion. 
 
Treatment and follow-up (Limited by the source of data).  
January 2018 – Total thyroidectomy and I131 (150mCi)  
March 2020 – Lung metastases – I131 (200mCi) 
February 2021 – I131 (200mC1) due to structural recurrence (bone metastases)   
May 2021 –   Surgical removal of metastases in the 4th and 5th left ribs   
April 2022 – The patient is “alive with distant metastases” (no further information). 

Comments 
This case (#58) was selected together with Case #60 in order to stress a couple of 
practical points in the broad field of follicular cell-derived tumours.  
 
Before starting the discussion about making a diagnosis of poorly differentiated thyroid 
carcinoma it is crucial to find clear cut signs of invasion, this is particularly important 
whenever one is dealing with foci of high-grade features (see below).  
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The first point regards the growing importance of macroscopy, architecture and 
invasiveness of thyroid tumours for Diagnosis, Prognosis and Therapy selection, 
regardless of the nuclear features of the neoplastic cells. I think the only three other major 
criteria are Staging, Surgery and Therapy responsiveness. 
 
The second point regards the need to balance the present pressure towards finding 
molecular data in (almost) every thyroid tumour, frequently regardless of the context. 
Besides the challenge of finding possible targetable therapies whenever I131 radiotherapy 
is not efficient (Volante et al, 2021), the issue of searching for molecular data with 
prognostic significance will be dealt in connection with Case #60.   
Finally, this case provides clinico-pathological features helpful to understand the 
diagnostic and classification problems linked with poorly differentiated thyroid 
carcinomas.  
 
In the new classification of thyroid neoplasms (Baloch ZW et al, 2022), follicular cell-
derived tumours are divided into benign, low risk and malignant neoplasms. 
Within malignant neoplasms, “The Turin consensus criteria (Volante M et al, 2007) – 
endorsed by the 2017 WHO classification, as well as the current WHO classification of 
tumours of endocrine organs – clarified the histologic criteria to diagnose a poorly 
differentiated thyroid carcinoma and validated its prognosis intermediate between well 
and undifferentiated (anaplastic) carcinomas”. The new WHO classification recognises two 
groups of high-grade non-anaplastic follicular-cell derived carcinomas that have 
intermediate prognostic risk that corresponds to Poorly differentiated thyroid carcinoma 
(PDTC) and Differentiated high-grade thyroid carcinoma (DHGTC) (Baloch ZW et al, 
2022). 
 
The differences between PDTC and DHGTC are found at histologic examination (Table 1). 
(Baloch ZW et al, 2022). 
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Table 1.  Diagnostic criteria for high-grade follicular cell–derived thyroid carcinomas 
 PDTC (Turin criteria)   DHGTC 

   

Growth pattern  
Nuclear cytology  
Other features: tumor necrosis, 
mitosis and convoluted nuclei 
 
 
 
Anaplastic features  

Required: 
solid/trabecular/insular 
Required: no features of PTC 
Minimum requirement: one of 
the             following three 
features:  
Mitotic count ≥ 3/2 mm2 
Tumor necrosis 
Convoluted nuclei  
Absent 
 
  

Papillary, follicular, solid*  
Any  
Minimum requirement:  
one of the following two  
features:  
Mitotic count ≥ 5/2 mm2 
Tumor necrosis 
Absent 

PDTC, poorly differentiated thyroid carcinoma; DHGTC, differentiated high-grade thyroid 
carcinoma 
* Tumors with solid growth and PTC nuclear features are classified as high-grade 
differentiated thyroid carcinoma 
 
At variance with most PDTC, the present case was (partially) encapsulated and focally 
extended beyond the thyroid and exhibited capsular and gross vascular invasion.  
We did not observe small dark nuclei with a convoluted “raisin-like” appearance 
reminiscent of PTC-nuclei (Carcangiu ML et al, 1984). This finding is not any more 
considered as a valuable feature for diagnostic prognosis in contrast to invasiveness, 
necrosis and proliferation activity. In the present case, we observed foci of differentiated 
carcinoma that corresponds to Follicular subtype of PTC. 
A last point to stress that we did not find any of the more frequent pathogenic mutations 
of thyroid carcinomas, despite searching for their presence in four different areas of PDTC 
(Namely, we did not detect any RAS mutation nor TERTp mutation).  
It would be very interesting to compare the primary tumour with bone metastases that 
were surgically removed three years after the initial diagnosis. This comparison could 
provide useful information regarding molecular alteration(s) that would be therapeutically 
targetable. Unfortunately, we were not (yet?) allowed to study the metastases. 
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Case 59 
Contributed by: Vania Nosé, MD, PhD - Massachusetts General 
Hospital, Harvard Medical School, Boston, MA, USA  

Clinical History  
A 42-year-old female music teacher presented to her primary care provider after 
experiencing progressive throat tightness over the preceding year. She also noticed an 
anterior neck mass and bilateral cervical lymph nodes, which have been gradually 
enlarging. The patient had been otherwise a healthy non-smoker and social drinker. 
Family history included benign thyroid nodules in her mother and an unknown type of 
skin cancer in her father.  
Cervical sonography and computer tomography both revealed a 5.4 x 5.1 x 4.3 cm mass 
replacing the entire right thyroid lobe with extension into the isthmus. Also noted was 
bilateral central neck adenopathy and right lateral neck adenopathy. Fine needle 
aspiration was positive for papillary thyroid carcinoma. The patient consented to total 
thyroidectomy with bilateral central neck dissection and right lateral neck dissection. 

Histopathology 
An 86-gram total thyroid was received at the Surgical Pathology processing area at the 
Massachusetts General Hospital, including a 6.6 x 5.3 x 3.8 cm nodular right lobe, a 3.7 x 
1.8 x 1.1 cm left lobe, a 1.8 x 1.1 x 0.9 cm isthmus, and adherent skeletal muscle on the 
anterior aspect of the right lobe. Upon sectioning, the right lobe was essentially replaced 
by a 6.6 x 5.2 x 3.1 cm tan-white multilobulated mas with a central stellate fibrotic scar. 
The left lobe and isthmus displayed brown-red thyroid parenchyma without gross lesion. 
Also received were separate cervical dissection specimens that contained numerous 
enlarged lymph nodes measuring up to 2.8 cm in size.  
Microscopically, the right lobe mass showed a large central area of hyalinization, which 
gave rise to radiating bands of fibrosis that extended into the cellular peripheral zone, 
where a lobulated growth pattern was seen with ramifying fibrotic septa separating tumor 
cells into irregular islands (Figure 1). Tumor border was not clearly demarcated due to 
the presence of numerous satellite nodules in the adjacent non-neoplastic thyroid 
parenchyma (Figure 2). Extensive angiolymphatic invasion (Figure 3) and extrathyroidal 
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extension into the strap skeletal muscle were noted. On high magnification, the tumor cell 
islands were composed of solid growth of oncocytic cells with nuclear grooves and 
clearing, focal formation of follicles and scant colloid production (Figure 4). 
 

 
Figure 1: The tumor displayed a lobulated pattern with a central fibrotic scar (S) and 
radiating fibrotic bands that divided tumor cells into geographic islands.  
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Figure 2: Tumor interface with the adjacent thyroid parenchyma was straddled by 
multiple satellite nodules. 

 
Figure 3: Extensive lymphovascular invasion was present. 
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Figure 4: The tumor was composed of solid nests of oncocytic cells with PTC nuclear 
features and scant colloid production.  

Immunohistochemistry  
By immunohistochemistry, the tumor cells were diffusely positive for HBME-1 (Figure 5), 
focally positive for thyroglobulin, and negative for calcitonin, synaptophysin, and 
chromogranin. Staining for p53 was wild-type. Ki67 proliferation index was around 4% 
with scattered mitotic figures (1-2 per 10 high-power fields). Immunohistochemistry for 
BRAF V600E mutation using the mutation-specific BRAF (VE1) antibody was negative, 
indicating the absence of BRAF V600E mutation (Figure 6). 
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Figure 5: HBME-1 immunohistochemistry showed strong membranous staining.  

 
Figure 6: Immunolabeling specific for BRAF V600E mutant was negative. 
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Genetic Profiling  
Tumor-derived total nucleic acid was subjected to Anchored Multiplex PCR (AMP) 
followed by next generation sequencing (NGS)-based targeted fusion transcript 
detection, which revealed a SQSTM1-NTRK3 fusion involving the SQSTM1 exon 6 and the 
NTRK3 exon 14 [1]. Concurrent NGS mutation profiling that covered hotspot variants in 
over 90 genes including AKT1, APC, BRAF, CTNNB1, EGFR, HRAS, IDH1, KIT, KRAS, MEK1, 
NRAS, NOTCH1, NRAS, PIK3CA, PTEN, TERT and TP53 was negative.  

Discussion  
Papillary thyroid carcinoma (PTC) is the most common type of thyroid malignancy, 
accounting for 80-90% of thyroid cancer cases. The genetic makeup of PTC encompasses 
a spectrum of nucleic acid alternations that are accompanied by distinct histomorphologic 
correlations. On one end of the spectrum are the classic type and the tall cell variant, both 
of which are highly associated with the BRAF V600E mutation (80% and >90%, 
respectively). On the other end of the spectrum is the follicular variant, which overlaps 
with the follicular thyroid neoplasms by carrying frequent RAS mutations (45%, mostly 
NRAS, followed by HRAS and KRAS), the PAX8–PPARG rearrangement (up to 30%), EIF1AX 
mutations (5%) and non-V600E BRAF mutations (mostly K601E). Most PTCs encountered 
in daily practice may show mixed patterns, and molecular analysis is needed to determine 
the underlying genetic alternations. Activating mutations in the TERT promotor region 
occur in 5-15% of PTCs of various subtypes and have been associated with worse clinical 
prognosis.  
 
Two special PTC patient populations are the pediatric cases and those with prior radiation 
exposure, both of which are frequently associated with rearrangements of receptor 
tyrosine kinase-encoding genes, such as RET and NTRK [2-7]. Around 60-80% of PTCs that 
developed in the post-Chernobyl reactor accident victims harbored RET-PTC 
rearrangements, most commonly RET-PTC3, followed by RET-PTC1, RET-PTC2, and rarely 
RET-PTC5, RET-PTC6, RET-PTC7, RET-PTC9, RET- AFAP1L2 and RET- PPFIBP2 [2, 6, 7]. 
PTCs carrying the RET-PTC3 fusion predominantly (68%) show the solid variant 
morphology, whereas tumors carrying the RET-PTC1 fusion are mostly of the classic type 
(46%) or the follicular variant (33%) with rare diffuse sclerosing variant (8%) [6]. RET-PTC 
rearrangements, mostly RET-PTC1, have also been identified in 26-65% of sporadic (non-
radiation-related) pediatric PTCs [2, 7]. NTRK rearrangements are much less common, 
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occurring in 3-15% of post-Chernobyl PTCs and 2-26% of sporadic pediatric PTCs [4-6]. 
The ETV6-NTRK3 fusion accounts for the majority of NTRK-rearranged PTCs, reported in a 
total of 25 cases (15 follicular variant, 8classical type, 2 solid variant) [5]. There have been 
rare reports of PTCs harboring TPR-NTRK1 (two cases, one solid variant [7] and one 
follicular variant [4]), TPM3-NTRK1 (one case [6]) and SQSTM1-NTRK3 (one case, classical 
type [3]) fusions. RET and NTRK rearrangements have both been associated with more 
aggressive tumor behavior [4, 6].  
The current literature is scarce on NTRK-rearranged PTCs due to their overall rarity. One 
recent study has provided a detailed description of PTCs carrying the ETV6-NTRK3 fusion, 
including an infiltrative and nodular appearance, central scar-like fibrosis, extensive 
lymphovascular invasion and lymph node metastases in most cases [4]. It is noteworthy 
that these histologic features were also seen in the current index case, which harbors a 
SQSTM1-NTRK3 fusion. However, based on the published photographs [4], there seemed 
to be more abundant colloid production compared to the current case. The only 
previously published PTC case with SQSTM1-NTRK3 fusion was reportedly of the classic 
type; however, neither further morphologic specifications nor photographs were 
provided [3].  
 
Overactivity the mitogen activated protein kinase (MAPK) signaling cascade is cardinal to 
the oncogenesis of thyroid cancers. Therapeutic agents have been developed to target 
various components of the pathway [8]. All the RET-PTC, ETV6-NTRK3, and SQSTM1-
NTRK3 rearrangements have been shown to increase MAPK signaling [3, 7]. Aberrant 
upregulation can also result from activating mutations in important pathway mediators 
such as RAS and BRAF. Moreover, ALK translocations, found in 2% of PTCs, can also 
activate the RAS proteins [9, 10]. Targeted kinase inhibitors approved by the Food and 
Drug Administration (FDA) for the treatment of advanced/refractory thyroid cancers 
include cabozantinib (RET inhibitor, approved for medullary thyroid carcinoma), 
Dabrafenib (BRAF V600E variant inhibitor, for BRAF V600E-positive anaplastic thyroid 
carcinoma), lenvatinib (RET inhibitor, for differentiated thyroid carcinomas), larotrectinib 
(NTRK inhibitor, for NTRK-rearranged solid tumors), sorafenib (RET and BRAF inhibitor, for 
differentiated thyroid carcinomas), and vandetanib (RET inhibitor, for medullary thyroid 
carcinoma). Additional agents are under varying stages of development [8].  
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Summary:  
Definition: Kinase fusion-related thyroid carcinomas (KFTC) include histologically diverse 
group of thyroid malignancies driven by oncogenic kinase gene rearrangements. RET is 
most commonly rearranged kinase gene (~ 50% of KFTC), followed by NTRK (~ 30%), 
BRAF (~ 10%), ALK (~ 5%), MET, ROS1, and FGFR (< 5%)  
 
Microscopic characteristics: Multilobulated/multinodular growth and prominent 
intratumoral fibrosis are seen in most cases; extensive lymphovascular invasion; wide 
histologic spectrum has been reported, including papillary thyroid carcinoma (most 
common), poorly differentiated thyroid carcinoma, anaplastic thyroid carcinoma, primary 
thyroid secretory carcinoma, and medullary thyroid carcinoma. No morphologic findings 
are specific to KFTC, and initial screening with BRAF V600E-specific immunostain is 
advisable given that kinase fusions are mutually exclusive with BRAF V600E mutation  
 
Molecular correlation: Several unusual morphologic findings have been proposed to 
guide selective molecular testing based on their frequent presence in KFTC (algorithm): 
Lobulated/multinodular growth; prominent intratumoral fibrosis; mixed architectural 
patterns (papillary, follicular, solid); extensive lymphovascular invasion; glomeruloid 
structures; BRAF-negative by immunohistochemistry.  
 
Immunohistochemistry:  
NTRK-rearranged thyroid carcinomas: Pan-TRK immunohistochemistry has reported 
sensitivity of 58-82% and specificity of 100%. Sensitivity appears to be higher in NTRK1- 
(96-100%) and NTRK2- (100%) rearranged cases compared to NTRK3- rearranged cases 
(50-79%)  
ALK-rearranged thyroid carcinomas: ALK immunohistochemical stain has reported 
sensitivity of 100% and specificity of 75-100% 
 
Molecular Testing:  
FISH is conventional standard method with limited multiplexing capability.  
Next-generation sequencing provides comprehensive approach for identifying 
therapeutic targets with high throughput advantage. 
 
Algorithmic Approach for Selective Molecular Testing 
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Case 60  
Contributed by Manuel Sobrinho-Simões – University Hospital of São 
João & Ipatimup, Porto, Portugal 

(The case was sent to us for a second opinion during the follow-up) 

Clinical history 
48-year-old woman submitted to total thyroidectomy after FNA of large nodule of the 
right lobe – Suspicious of papillary carcinoma (Bethesda V). The right lobe was almost 
totally occupied by a well circumscribed, 3.6 cm tumour. No molecular study had been 
performed.  

Macroscopy 
The thyroid weighed 20g. The right lobe was occupied by a well-circumscribed nodule, 
partially encapsulated, solid and whitish, measuring 3.6x2.2x2.0 cm. The remaining 
parenchyma was brownish and homogenous. 

Histologically  
The tumour looks like a typical a predominantly follicular subtype (Substituting “variant” 
by “subtype”) of papillary thyroid carcinoma. Despite the frank predominance of follicular 
growth pattern there were dispersed minute foci with papillary architecture, as well as 
neoplastic infoldings resembling incipient papillae. 
The tumour was circumscribed and partially encapsulated (thin or very thin capsule). In 
several foci, the submitted slides displayed equivocal signs of capsular or vascular 
invasion. There were no foci displaying so-called high-grade features (No necrosis and 
rare mitoses).  
We did not observe unequivocal signs of capsular or vascular invasion. Since the 
proposed diagnosis had been “Encapsulated, predominantly follicular subtype of PTC 
with capsular and vascular invasion” we asked for as many as possible recuts, searching 
for signs of invasion by immunohistochemistry. 
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Immunohistochemistry 
We did not observe any hint of capsular or vascular invasion using CD31, D2-40 and CD-
34. The ki-67 proliferation index was very low. (No problem if it was greater…). 
Immunohistochemistry for BRAF V600E mutation (VE1) was negative. 

Molecular results 
No mutations were detected in TERTp, BRAF V600E, NRAS, HRAS, KRAS or p53 (Ex. 5 to 
11). 

Diagnosis: Non-invasive, encapsulated, predominantly follicular 
subtype of papillary thyroid carcinoma (See comments below) 

Treatment and follow-up 
October 2017 – After the diagnosis of Encapsulated predominantly follicular subtype of 
PTC with capsular and vascular invasion, the patient was treated with I131 (150mCi). 
During the follow-up no problems were detected and in October 2021 the patient was 
OK (Cervical echography without alterations and frenation of thyroglobulin under 
control).    

Comments 
We selected this particularly innocent case in order to discuss a number of points, now 
that we are preparing the publication of the 5th ed of the WHO Endocrine Tumours, using 
the updated frame and a couple of novelties advanced by Baloch et al (2022). 
Cases like this one, as well as oncocytic tumours, isolated or multiple, and cases similar to 
case #57 presented by Vania Nosé which were classified as NIFTP, altogether such cases 
correspond to (fairly) well circumscribed tumours that encompass the large majority of 
thyroid neoplasms sent to us for a second opinion.  
Before addressing the most interesting issues related to the diagnosis of benign and/or 
(extremely) low malignant tumours, I guess it is necessary to stress two “previous” points: 
a) The handout of case #57 (NIFTP) made by Vania Nosé is very well written and covers in 
depth many aspects of the diagnosis of well differentiated follicular patterned   thyroid 
tumours. Please use her handout as an Introduction to NIFTP and similar neoplasms 
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(Personally, I think the name is not adequate and, hopefully, it will be possible to progress 
towards a better approach and a clearer nomenclature in the future). 
b) We realize that the submitted diagnosis of Invasive EV(S) PTC in Case #60 had already 
led to overtreatment of the patient (I131 - 150mCi). I am specifically mentioning this 
aspect, regardless of the concrete situation which was not adequately treated, because 
many authors are discussing the advantages of “Thyroidectomy without radioiodine in 
patients with low-risk thyroid cancer” (Leboulleux S et al, 2022). This point deserves to be 
considered in the future whenever making a diagnosis of low-risk thyroid cancer. 
[A parenthesis regarding the limitations radioiodine of therapy. Incidentally, this is 
particularly important in cases that were previously diagnosed as papillary 
microcarcinoma. The new classification of PTC (WHO, 2022) requires subtyping of 
papillary microcarcinomas similar to their counterparts that exceed 1.0 cm and 
recommends designating as histopatologic suptypes of PTC rather than a papillary 
microcarcinoma (Baloch et al, 2022). 
I fully agree with this reclassification and it is good to “kill” the papillary microcarcinoma 
but it does not solve the huge problem of millions of incidentally found (very) small 
neoplasms. I (and many other authors) go on thinking that the Porto Proposal made 20 
years ago, by Juan Rosai and three old/very good friends, makes sense regarding the 
need to identify “papillary microtumours” in the appropriate context (Rosai J et al, 2003). 
Unfortunately, this suggestion was not adopted by WHO despite the excellent study 
entitled “Thyroid Papillary Microtumor: Validation of the (Updated) Porto Proposal 
Assessing Sex Hormone Receptor Expression and Mutational BRAF Gene Status” made by 
the group of José Manuel Cameselle-Teijeiro (Aliyev et al, 2020)] 
Besides the problem of separating adenoma from NIFTP, as well as the problem of 
uncertain malignant tumours (see Case #57), the diagnostic difficulties in our Consultancy 
Practice in benign /low malignancy tumours in neoplasms raising the diagnosis of PTC for 
architectural reasons, together with nuclear features, stem from the following: 
The amount of papillae allowing the classification of NIFTP (<1% papillae? more?) 
The putative meaning of BRAF V600E mutations in predominantly follicular patterned 
tumours (Namely in molecular terms because IHC still raises some difficulties). 
More rarely (despite progressively more frequent), the putative meaning of TERT 
promoter mutation alone or together with other mutations. Our group was not particularly 
impressed by the putative prognostic meaning of BRAF mutations (Soares P et al, 2003; 
Trovisco V et al, 2004; Melo M et al, 2017). 
In this concrete case, there were dispersed minute foci of papillary structures in a tumour 
whose nuclei were typical PTC nuclei (score 3). Since it was a well 
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circumscribed/encapsulated tumour without signs of capsular or vascular (venous) 
invasion, and wild type BRAF V600E, one might be inclined to classify the tumour as 
NIFTP, provided the papillae were rare. I did not follow this classification because I think 
the criterion of 1% threshold is too fragile, namely if one finds many minute “true” papillae 
throughout the tumour. It is also known that if one finds BRAF-V600E mutation, we usually 
find some (few) papillary structures and question the diagnosis of NIFTP. 
I would follow a similar approach in well-circumscribed cases in which the molecular study 
discloses the presence of a TERT promoter mutation. In our experience, this type of 
finding is rare since they tend to coexist with advanced carcinomas. In well circumscribed 
tumours, TERTp mutation are more frequent in the follicular “side” than in the papillary 
“side”, sometimes together RAS mutation, but, per se, I would not jump to a diagnosis of 
carcinoma, unless there are unequivocal signs of capsular or, more importantly, vascular 
(venous) invasion. In other words, I think we can not make a diagnosis of malignancy 
based upon only in molecular findings. Since our group has been particularly involved in 
the demonstration of the prognostic value of TERT promoter mutations in thyroid 
carcinomas (Melo M et al, 2017) it is important to stress that we have shown the presence 
of TERT promoter mutations in thyroid adenomas associated to previous radiation 
(Boaventura P et al, 2017). This finding fits with a couple of consultancy cases of “Follicular 
adenomas” with TERTp and RAS mutation recently proposed with the diagnosis of 
malignancy. 
We, as the large majority of thyroid tumour pathologists, feel the need to follow the 
separation of follicular carcinomas from papillary carcinomas upon morphology, 
architecture and invasiveness, rather than upon nuclear features. Molecular features may 
help in the aforementioned separation whenever it is possible to use the 
presence/absence of mutations as a distinctive characteristic in the appropriate context. 
The existence of a group of thyroid carcinomas without RAS and BRAF mutations 
encompasses very interesting cases and deserves a special interest in etiopathogenesis 
(e.g. DICER1 mutation and oncocytic tumours at large). 
 
In this particular setting (case #60) we did not observe RAS, BRAF, TERT promoter and 
p53 mutations and concluded: Not invasive, encapsulated, predominantly follicular 
subtype of PTC. I am convinced this subtype of tumours, provided there is not any signs of 
invasion, will turn into Follicular Adenoma (As well as the NIFTPs in the future). 
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Case 61 
Contributed by: Vania Nosé, MD, PhD - Massachusetts General 
Hospital, Harvard Medical School, Boston, MA, USA  

Clinical History:  
75-year-old woman with slowly enlarging thyroid followed for several years, with a large 
goiter on the right side she also has HPT with a calcium of 10.9 and PTH of 93 with a 
possible parathyroid adenoma adjacent to the left that is the smaller side thyroid. CT scan 
and ultrasound shows a right lobe which is mass of 9 cm going from the parotid to just 
below the clavicle. She has several small nodules in the left lobe as well. FNA were done 
in several occasions, benign. 
 
 Neck US and CT: 
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Right thyroidectomy: 
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Final Diagnosis:  
RIGHT LOBE THYROID (223 grams): Follicular thyroid carcinoma, angioinvasive, 
composed by architecturally distinct nodules with follicular pattern, solid pattern, and 
sinusoidal pattern with fibrosis, cystic changes and focal calcifications, occupying most of 
the right thyroid lobe (8.0 cm). Mitosis up to 2/50 HPF. No necrosis is seen. 
 
Immunohistochemistry performed at MGH reveals the following profile in the lesional 
cells: POSITIVE: PTEN (lost in follicular cells) NEGATIVE: p53 (wild type) HBME1 
Immunohistochemistry performed for BRAFV600E mutation using the mutation-specific 
BRAF (VE1) antibody is NEGATIVE in tumor cells, consistent with an absence of 
BRAFV600E mutation in this tumor. Ki67 proliferative index is focally up to 6.5%. No 
parathyroid and no lymph nodes present.  
 
Note: This large tumor nodule occupying most of the 223 g right lobe which, is well 
circumscribed and encapsulated, is composed by coalescents nodules with distinct 
architectural patterns with different morphology in different sections of the lesion. The 
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different areas of this tumor showed areas with solid component, areas with follicular 
component, areas with more sinusoidal trabecular component with the cystic changes, 
fibrosis, as well as areas with hemorrhage, fibrosis, and calcification. 
 
RIGHT PARATHYROID, EXCISION: Enlarged (380 mg) parathyroid with a central nodular 
hypercellular with mixed oncocytic and clear cell change and an apparent normocellular 
rim. The findings, in context, would support a diagnosis of parathyroid adenoma. Clinical 
and serologic correlation are needed. 
 
THYROID, LEFT LOBECTOMY (7.2 g): Diffuse nodular hyperplastic and adenomatous 
changes with focal oncocytic change. Scar with foreign body giant cell reaction infiltrating 
skeletal muscle consistent with prior surgical site. 
 

 
 
PTEN loss by mmunohistochemistry. Endotelial cells and adjacent thyroid with preserved 
PTEN immunoexpression. Patient suggested to get PTEN mutation analysis and was found 
to have germ line mutation of PTEN gene. 
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PTEN Hamartoma Tumor Syndrome (PHTS)  
PTEN hamartoma tumor syndrome (PHTS) is the molecular diagnostic term describing 
patients with diverse syndromes. It is an autosomal dominant disorder caused by a 
germline mutation in PTEN (phosphatase and tensin homolog, deleted on chromosome 
10). PTEN Hamartoma Tumor Syndrome includes Cowden syndrome (CS), Bannayan-Riley 
Ruvalcaba syndrome (BRRS), Proteus syndrome (PS), and Proteus-like syndrome. First 
described in 1963 (named after the family in which it was described). CS is the most 
common syndrome and characterized by the development of multiple hamartomas and 
with a high risk for benign and malignant tumors of the thyroid, breast, and endometrium. 
Affected individuals usually have macrocephaly, trichilemmomas, and papillomatous 
papules, and present by the late 20s. BRRS is a congenital disorder characterized by 
macrocephaly, intestinal hamartomatous polyposis, lipomas, and pigmented macules of 
the glans penis. PS is a complex, highly variable disorder involving congenital 
malformations and hamartomatous overgrowth of multiple tissues, as well as connective 
tissue nevi, epidermal nevi, and hyperostoses. Proteus-like syndrome is undefined but 
refers to individuals with significant clinical features of PS who do not meet the diagnostic 
criteria for PS. 

Etiology:  
The diagnosis of PHTS is made only when a PTEN pathogenic variant is identified. When 
accrued from tertiary referral centers, up to 85% of individuals who meet the diagnostic 
criteria  
for CS and 65% of individuals with a clinical diagnosis of BRRS have a detectable PTEN 
pathogenic variant. However, in prospective accrual series, from both academic and 
community clinical settings, approximately 25% of individuals who meet the clinical 
diagnostic criteria for CS have a germline PTEN pathogenic variant. Preliminary data also 
suggest that up to 50% of individuals with a Proteus-like syndrome and up to 20% of 
individuals who meet the clinical diagnostic criteria of Proteus syndrome have an 
identifiable PTEN pathogenic variant. 
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Epidemiology:  
Although CS has a reported incidence of 1 in 200,000, it is likely that it is actual more 
common and that cases are overlooked because of the complex clinical criteria for CS, the 
fact that many of the manifestations of CS are common in the general population, and the 
finding that only about half of the patients with CS have a known family history. However, 
a diagnosis of CS is important because it confers a significant risk for cancer. Once a 
diagnosis of CS is made, there are screening and genetic counseling guidelines outlined 
by the NCCN. Thus, recognition of CS is important so that cancer screening and genetic 
counseling can be initiated.  

Genetic susceptibility:  
Germline mutations in PTEN were first described in patients with CS in 1997. PTEN is a 
tumor suppressor gene that maps to 10q23.3 and encodes a 403 amino acid dual-
specificity (lipid and protein) phosphatase. While most cases are inherited in a family for 
generations, following an autosomal dominant pattern, at least 10% and perhaps as many 
as 44% of cases are due to a new (de novo) mutation. Approximately 85% of patients with 
CS harbor intragenic mutations of PTEN or mutations in the promoter region. Germline 
pathogenic PTEN mutations cause PHTS, but rarely, other genes can be involved: PIK3CA, 
AKT1, SDHx, KLLN and SEC23B. 8% of CS/CS-like and BRRS so-called PTEN-wild-type 
patients, other gene alterations were reported with MUTYH, RET, TSC2, BRCA1, BRCA2, 
ERCC2, and HRAS. 

Clinical features:  
Clinical presentations can vary dramatically from patient to patient, even among those in 
the same family. Features of this condition that may assist in diagnosis prior to cancer 
development can be subtle and difficult to recognize. Clinical criteria for CS based on 
guidelines put forth by the International Cowden Consortium have been delineated by 
the National Comprehensive Cancer Network (NCCN) and include pathognomonic, 
major, and minor criteria.  
Adult Lhermitte-Duclos disease (LDD), autism spectrum disorder with macrocephaly, and 
2 biopsy-proven trichilemmomas are all pathognomonic for CS.  
The major criteria include breast cancer, mucocutaneous lesions (trichilemmomas, 
multiple palmo-plantar keratoses, multifocal or extensive oral mucosal papillomatosis, 
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multiple cutaneous facial papules, and macular pigmentation of the glans penis), 
endometrial cancer, nonmedullary thyroid cancer, macrocephaly, and multiple 
gastrointestinal hamartomas or ganglioneuromas.  
The minor criteria include mental retardation, autism spectrum disorder, fibrocystic 
disease of the breast, other thyroid lesions (adenomas and nodular hyperplasia), lipomas, 
fibromas, renal cell carcinoma, and uterine fibroids. 
CS is a multiple hamartoma syndrome with a high risk for benign and malignant tumors of 
the thyroid, breast, and endometrium. Affected individuals usually have macrocephaly, 
trichilemmomas, and papillomatous papules, and present by the late 20s. The lifetime risk 
of developing breast cancer is 85%. Moreover, the average age at diagnosis is between 
38 and 46 years, younger than patients with sporadic breast cancer. The lifetime risk for 
thyroid cancer  
(usually follicular, rarely papillary, but never medullary thyroid cancer) is approximately 
35%. The risk for endometrial cancer, although not well defined, may approach 28%. 
Although breast, endometrial, and thyroid malignancies are the most frequent cancers in 
CS patients, patients with CS also appear to be at increased risk for developing renal cell 
carcinoma, melanoma, and glial tumors. 
BRRS is characterized by macrocephaly, intestinal hamartomatous polyposis, lipomas, and 
pigmented macules of the glans penis.  
PS is a disorder involving malformations and hamartomatous overgrowth of multiple 
tissues, as well as connective tissue nevi, epidermal nevi, and hyperostoses.  
Proteus-like syndrome is undefined but refers to individuals with significant clinical 
features of PS who do not meet the diagnostic criteria for PS.  

Thyroid Findings:  
The thyroid disease in PHTS is part of the so-called “syndromic familial follicular cell-
derived thyroid tumors”.  
Thyroid pathologic findings in patients with PHTS that normally affect the follicular cells 
include multinodular thyroid disease, multiple adenomatous nodules (MAN), follicular 
adenoma, follicular carcinoma, and less frequently papillary carcinoma. Follicular 
carcinoma is an important feature in CS and BRRS. Per the diagnostic criteria for CS, 
follicular carcinoma is a major criterion, and multinodular thyroid disease, adenomatous 
nodules, and follicular adenomas are minor criteria, with a frequency of 50% to 67%.  
In an important study evaluating thyroidectomy specimens from patients with CS and 
BRRS, Laury et al found that multiple adenomatous nodules were the most common 
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finding (present in 75%), followed by papillary thyroid carcinoma (PTC; 60%), lymphocytic 
thyroiditis (55%), C-cell hyperplasia (55%), follicular carcinomas (45%), follicular adenomas 
(25%), and nodular hyper-plasia (25%). 
Multiple adenomatous nodules are characteristic findings in these syndromes, and 
present grossly as multiple firm yellow-tan well-circumscribed nodules. These nodules are 
multicentric, bilateral, well-circumscribed unencapsulated features like follicular 
adenomas. These tumors are more frequently multicentric. Most carcinomas arise in a 
background of MAN. Although cancer risk in BRRS was expected to be like the general 
population, Laury et al found 4 cases of follicular thyroid carcinoma (67%), showing that 
this type of carcinoma was more frequent in the pediatric population; we believe that 
these patients should follow the same management guidelines as CS. 
Immunohistochemistry for PTEN shows loss of staining of the follicular cells.  
Medullary thyroid carcinoma (MTC) is not considered part of the spectrum of PHTS, 
however, earlier studies, including two studies by us, have identified C-cell hyperplasia 
(CCH) in individuals affected with this syndrome.  
Careful phenotyping gives further support for the suggestion that BRRS and CS are 
actually one condition, presenting at different stages. The constellation of histologic 
findings in thyroidectomy specimens from CS is unusual, but are non-specific for CS. 
There were no morphologic differences between the thyroid findings in CS and BRRS. 
Also, there was no correlation between specific PTEN germline mutations and pathologic 
findings. 
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Case 62 
Contributed by Elisabete Rios – University Hospital of São João 

Clinical history 
82-year-old, female, with a solid nodule (EU-TIRADS-4) in the right lobe of thyroid and 
multiple right cervical lymph nodes, the largest measuring 5cm, detected on routine 
surveillance after a cardiac surgery for symptomatic severe aortic stenosis. The patient 
was submitted to total thyroidectomy with lymph node dissection. 

Macroscopy 
The thyroid weighted 20gr and included a 4.7x2.6x1.7cm right lobe, a 4.5x3.1x1.9cm left 
lobe and a central compartment lymph node dissection attached to the isthmus, from 
which 14 lymph nodes were isolated. The external surface was focally lacerated in the 
upper right lobe. On cut surface, a poorly circumscribed whitish solid nodule measuring 
1.5x0.9x0.7cm with some calcifications was identified in the upper right lobe (figure 1). 
Additionally, it was received a right cervical lymph node dissection, from which 13 lymph 
nodes were isolated, the largest one measuring 5x4.5x4.2cm, displaying tan solid/cystic 
and necrotic features on cut surface (figure 2). Some muscle tissue exhibiting whitish 
infracentimetric solid areas was identified in the lymph node dissection specimen. 
 

  

 Figure 1. Total 
thyroidectomy. 

Figure 2. Largest right cervical lymph node. 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 232 OF 330 
 
 
 

Microscopy 
The thyroid nodule displayed predominant follicular growth pattern and, focally, papillary 
architecture in the setting of extensive sclerotic stroma with dystrophic and occasional 
psammomatous calcifications. The neoplastic cells had nuclear features of PTC, and 
focally (around 10%) exhibited tall cell features. The tumor infiltrated the thyroid 
parenchyma invading also the perithyroidal soft tissue, including the muscle tissue. There 
was lymphatic and venous invasion. Lymph node metastases were identified in 2 of the 14 
lymph nodes isolated from the central compartment and in 9 of the 13 lymph nodes 
isolated from the right cervical lymph node dissection.  Metastatic tumor displayed 
several growth patterns, including papillary, cystic, follicular and trabecular growth 
patterns and were composed predominantly or, even entirely, by tall cells disclosing 

abundant ‘oncocytoid’ eosinophilic cytoplasm. Extranodal extension was observed in the 
largest metastatic lymph node. The resection margin was less than 1mm and the tumor 
was staged as pT3bN1b (AJCC 8th edition). 
 
 

  

 
 
 

       Metastatic tumor         Primary tumor 

Figure 3. Histological features and IHC of BRAFV600E protein of both primary and metastatic tumors. 
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Immunohistochemistry 
The tumor cells were diffusely positive for TTF-1, thyroglobulin, PAX8 and BRAF V600E 
(VE1 clone). 

Molecular results 
The study was performed in the tumor, obtaining DNA from thick sections (10 μm) of one 
paraffin block under histological control. No mutations were detected in TERTp, BRAF 
V600E, NRAS, HRAS, KRAS or p53. 

Diagnosis 
For practical purposes, our diagnosis was tall cell papillary thyroid carcinoma, taking in 
consideration also the metastases. Based only in the primary tumor some would rather 
prefer to classify it as papillary thyroid carcinoma with focal tall-cell change. 

Treatment and follow-up 
After the diagnosis the patient was treated with I131 (150mCi). 
During the follow-up no progression of disease were detected. 

Comments 
This case (#62) was selected in order to stress some practical points regarding both the 
tall cell papillary thyroid carcinoma (TC-PTC), a subtype of PTC, and the papillary thyroid 
carcinoma with focal tall-cell change (PTC-TC), included in the spectrum of classical 
papillary thyroid cancer (PTC). Both are composed of cells that are ‘tall’, i.e. they are 2–3 
times taller than wide, but in TC-PTC the tall cells comprise ≥30% of the tumor, while in 
PTC-TC the tall cells comprise <30% of the tumor. Compared to classical PTC, both tall-
cell groups (especially those exceeding 10% tall-cell features) had higher rates of 
“aggressive” features, i.e. vascular invasion, gross extension to extrathyroidal tissues and 
spread to the lymph nodes in the neck. Additional features of TC-PTC include complex 
papillary formation with trabecular architecture (‘tram track’ pattern), older age, and the 
common occurrence of BRAF V600E mutations (approximately 80% of cases). 
Dedifferentiation of TC-PTC to spindle squamous variant of anaplastic thyroid carcinoma 
has been described. 
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According current guidelines, patients with TC-PTC are considered at least intermediate-
risk and are managed more aggressively in terms of surgery and adjuvant radioactive 
iodine (RAI) administration. Furthermore it is known that TC-PTC represents a significant 
fraction of radioiodine refractory thyroid carcinomas. 
Bongers PJ et al. (2019) emphasizes that papillary thyroid carcinomas with focal tall cell 
change are as aggressive as tall cell subtypes and should not be considered as low-risk 
disease, advocating that patients with a tall-cell proportion >10% should be also targeted 
for more aggressive therapy and closer monitoring. 
Taking together all the above it is important to recognize correctly TC-PTC. Unfortunately, 
its diagnosis is rather inconsistent among pathologists (even at the expert level) and 
discrepancies are probably due to the subjective nature of the interpretation of 
morphologic criteria, their frequently nonuniform distribution within the tumor and the 
lack of immunohistochemical or molecular markers for TC-PTC. 
This case is consistent with the expected clinical, morphological and 
immunohistochemical characteristics of the TC-PTC; however there was a notorious 
morphological discrepancy between the primary tumor (exhibiting focal tall cell changes) 
and the metastatic tumor (with tall cell features comprising at least 30% or more of the 
tumor), reinforcing the WHO recommendation that tall cell changes, even focal, should be 
documented.  
The evaluation of surgically resected TC-PTC or PTC-TC by immunohistochemistry for 
BRAF mutation has diagnostic, prognostic and therapeutic implications. In this particular 
setting (case #62) the tumor cells were strongly positive for BRAF V600E by 
immunohistochemistry, but no mutation was found by Sanger sequencing. We think that 
this is due to false-negative genotyping rather than false-positive staining. Compared with 
wild-type PTCs, BRAF-mutated PTCs are associated with higher risk for recurrence, lymph 
node metastasis, extrathyroidal extension and, therefore, with advanced AJCC III/ IV 
stage. Furthermore, BRAF-mutated PTCs have shown to have decreased response to RAI 
I-131 treatment due to loss of radioiodine avidity. Currently, BRAF-inhibitors may be used 
as an alternative treatment in advanced carcinomas; however, most patients develop 
resistance. Potential therapeutic strategies including combination of BRAF-inhibitors with 
other targeted agents and immunotherapy may be promising. 
The identification of TC-PTC regards a difficult problem in terms of nomenclature. What 
proportion of cells need to be described as ‘tall-cell’ to define the cutoff for predicting 
outcomes and whether the tall cell features represent an independent prognostic factor 
for PTC are still a matter of debate.  
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Case 63 
Paul. E. Wakely, Jr., M.D., Department of Pathology, The Ohio State 
University, Wexner Medical Center, James Cancer Hospital, 
Columbus, OH. USA 

History:   
A 36-year-old woman presented with left lower flank point tenderness without a prior 
history of trauma to the area. In February 2017, an incidental 4.0 cm. left adrenal mass was 
noted by CT scan. In March 2018, the mass measured 4.6 cm. and was described as a 
complex cyst. A year later, in January, 2019 the mass was 4.9 cm. in maximum dimension. 
Serum levels of metanephrines, aldosterone, renin, and 24-hour urinary cortisol were all 
within normal limits. Most recent CT scan showed peripheral calcifications and internal 
layering with fluid-fluid levels. Although she was largely asymptomatic, the patient agreed 
to a robotic adrenalectomy.   

Pathology:  
The specimen consisted of a left adrenal gland with adherent hemorrhagic soft tissue. The 
adrenal gland itself weighed 41.0 grams and measured 6.0 x 4.0 x 1.7 cm. Serial sections 
revealed a circumscribed, homogenous extremely spongy, red-brown mass measuring 
3.6 cm. Within the mass mottled, gritty, tan calcifications ranged from 0.2-0.5 cm. The 
unremarkable yellow adrenal cortex had an average cortical thickness of 0.1 cm.  
Microscopic examination showed a thin rim of adrenal cortex surrounding an 
angiomatous lesion comprised of papillae of varying lengths (some markedly elongated) 
covered by a single layer of cytologically bland but hyperchromatic endothelial cells and 
small amounts of fibrin. The overall appearance at low power imitated that of placental 
chorionic villi. Immunostains confirmed the endothelial nature of cells with positive CD34, 
CD31, and ERG staining. Mitotic figures were absent.   

Diagnosis: Primary Papillary Endothelial Hyperplasia, Adrenal Gland 
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Discussion:    
Papillary endothelial hyperplasia (PEH), so named by P. Masson in a 1923 case report 
Hémangioendothéliome végétant  intra-vasculaire. Bull Mem Soc Anat Paris 1923;93:517-23 where he described it in a 68 
y/o man who had a painful rapidly growing hemorrhoid, is a benign proliferation of 
endothelium associated with vascular hemorrhage/ thrombosis, hemangioma, or other 
vascular malformations. It is not a neoplasm. Subsequent to his report, the lesion has 
been variously termed intravascular papillary endothelial hyperplasia, vegetant 
intravascular hemangioendothelioma, Masson lesion, and Masson pseudoangiosarcoma. 
PEH is almost always intravascular, often associated with a fibrin thrombus, hemorrhagic, 
and consists of a well-circumscribed mass containing papillary projections with hyalinized 
cores that mimic sclerotic chorionic villi. No anastomosing channels are present, but the 
endothelial cells lining these papillae can appear hyperplastic and hyperchromatic.  
In most instances, PEH is a straightforward diagnosis. Its appearance as a primary adrenal 
mass is distinctly unusual, having been reported in < 10 instances in the English literature. 
Its importance lies in not mistaking it for angiosarcoma, which has infrequently occurred. 
Kuo T. et al. Several years ago Chan et al. described a vascular lesion in lymph nodes that he 
and his co-authors named polymorphous hemangioendothelioma. Although not 
sanctioned by the WHO classification, this neoplasm has strikingly similar features to PEH. 
Whether it truly exists as a distinct entity is currently unknown.   
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Case 64 
Isabel Fonseca, Instituto de Anatomia Patológica, Faculdade, de 
Medicina da Universidade de Lisboa | lost-in-transformation 

An 89-year-old woman presented with a left parotid gland mass that she defines was 
present for “a long time but had increased in size in recent months”. She underwent 
surgery (superficial parotidectomy) for an 8cm tumour, that was poorly-circumscribed, 
elastic and had a whitish cut-surface. She was treated with post-operative radiotherapy 
and refused any further treatment. She is currently well, without recurrence (refusing 
treatment, but not follow-up consultations). 
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? malignant myoepithelioma 
• hypo- and hypercellular areas 
• multilobulated, expansive growth with infiltrative areas 
• monotonous (solid, trabecular) 
• necrosis 
• formed by myoepithelial cells 
– spindle, epithelioid, plasmacytoid, clear 
• myxoid stroma 
• focal duct formation and squamous differentiation 

what do we know? 
– undifferentiated carcinomas are exceedingly rare in salivary glands 
– high-grade transformation occurs in salivary gland tumours 
– in some cases, the “genetic markers” are not “lost-intransformation” 
• ? malignant myoepithelioma 
– ? originating in carcinoma ex-pleomorphic adenoma 
– ? can genetic markers be useful in this cases 
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undifferentiated carcinoma (with myoepithelial 
markers) 
– ? originating in carcinoma ex-pleomorphic adenoma 
– ? can genetic markers be useful in this cases 
• malignant myoepithelioma 
– ? originating in carcinoma ex-pleomorphic adenoma 
• sample more, looking for the pleomorphic adenoma area 
– ? can genetic markers be useful in this cases 
• let’s see… 
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Dedifferentiation high-grade progression 
• transformation of a salivary gland carcinoma into a highgrade carcinoma in which the 
original line of differentiation may be no longer apparent 
• when present, increases the probability of lymph node and distant metastasis 
• has been described in acinic cell carcinoma, adenoid cystic carcinoma, epithelial-
myoepithelial carcinoma, polymorphous (low-grade) adenocarcinoma, … 
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back to the case… 
and with the great and qualified help of Carmo Martins, PhD (and so that you do not get 
lost in translation!) 
FISH 
With break-apart probes for the EWS gene there is no gene rearrangement 
With break-apart probes for the ETV6 gene there is no gene rearrangement 
With break-apart probes for the HMGA2 gene there is no gene rearrangement 
With break-apart probes for the PLAG1 gene, 53% of the nuclei have gained 1 copy of 
both probes but there is no gene rearrangement. 
With break-apart probes for the FGFR1 gene, 44% of nuclei have gained 1 copy of both 
probes but there is no gene rearrangement. 
CGH 
Total chromosome gain: 8, 11, 16, 19, 20. 
Partial losses of chromosomal regions: 1p32-p22, 1q24-q42.1, 6q15-q27, 12q12-q15, 
14q31- q32.1, Xq23-q27. 

so. 
• undifferentiated carcinomas are exceedingly rare in salivary glands – but myoepithelial 
carcinoma is also very rare 
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• if you have the resources, “dig in” and try to find molecular or genetic alterations to help 
interpreter morphological findings 
• (this is, of course, more of an academic issue: the patient should be treated and 
followed-up in a similar way) 

Diagnosis: myoepithelial carcinoma with genetic alterations 
compatible with origin in pleomorphic adenoma 
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Case 65 
Michal Michal, Czech Republic | Cases M72855/10 

64 year old female had a neoplasm that obliterated the both nasal regions. The tumor was 
excised several pieces. The tumor was originally classified as membranous variety of basal 
cell carcinoma and after HPV genotyping, which revealed presence of HPV 56, the tumor 
was reclassified as HPV related multiphenotypic sinonasal adenoid cystic like carcinoma.   

Diagnosis: HPV related multiphenotypic sinonasal adenoid cystic like 
carcinoma.   

Reference 
1. J.A.Bishop, S.Andreasen, J.-F.Hang, M.J.Bullock, T.Y.Chen, A.Franchi, J.J.Garcia, 

D.R.Gnepp, C.R.Gomez-Fernandez, S.Ihrler, Y.-J.Kuo, J.S.Lewis, K.R.Magliocca, 
S.Pambuccian, A.Sandison, E.Uro-Coste. HPV-related multiphenotypic sinonasal 
carcinoma. An expanded series of 49 cases of the tumor formerly known as HPV-
related carcinoma with adenoid cystic carcinoma-like features. Am J Surg Pathol 
217:41:1690-1701. 
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Case 66  
Fredrik Petersson 

Clinical History:  
The patient was a 23 year old woman with a few months history of increasing left sided 
nasal obstruction. On clinical examination, a large fleshy tumor occupying the whole (left) 
nasal cavity was seen. The tumor did not involve the right nasal cavity.  On MRI a tumor in 
the left nasal cavity was confirmed. The tumor extended from the anterior nasal cavity into 
the nasopharynx and from the anterior skull base to the inferior aspect of the inferior 
turbinate. Tumor extended into the left maxillary sinus and bulged into the orbit. This 
lesion has obstructed the sphenoethmoidal recess and the ostiomeatal unit resulting in 
fluid retention and mucosal thickening in the left frontal, ethmoid and sphenoid sinuses. 
The overall radiological impression was that of a benign or low grade malignant tumor. 
The possibility of an inverted papilloma was raised. The patient underwent a biopsy under 
general anaesthesia.  
After resection of the tumor, the patient underwent 6 weeks of chemo-radiation. There 
has been no evidence of local recurrence or metastatic disease with a follow-up of 4.5 
years.  

Histopathology and immunohistochemistry:  
The tumor was composed of variably sized nests set in a desmoplastic-type stroma. The 
neoplastic cells displayed rather monotonous, enlarged nuclei with vesicular chromatin 
and one to several frequently fairly large nucleoli. The N/C-ratio was high (i.e. the amount 
of cytoplasm was limited). The mitotic activity was brisk. No light-microscopical glandular 
or squamous differentiation was discerned. On IHC, there was strong and diffuse 
expression of broad spectrum cytokeratins (AE1-3), CK5/6, p40 and p63. There was 
significant expression of p16. No expression of INI-1 was detected in any of the tumor 
cells (with good internal control). There was no expression of desmin, synaptophysin or 
chromogranin A.  

Diagnosis: SMARCB1 (INI-1) Deficient Sinonasal Carcinoma  
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Comments:  
This tumor was first characterized in 2014 (1, 2) and belongs to an ever growing list of 
neoplasms with basic genetic alterations (homozygous deletions, inactivating mutations 
or epigenetic mechanisms) in the SWItch/Sucrose Nonfermentable (SWI/SNF) chromatin 
remodeling complex, which is composed of >20 closely related proteins that function to 
regulate chromatin remodeling and regulate gene expression, cell proliferation and 
differentiation. SWI/SNFdeficient malignancies commonly display undifferentiated 
anaplastic and/or rhabdoid morphology, including  small (blue) cell and large epithelioid 
cell “types”. Over time, the spectrum of light-microscopical appearances of these tumors 
has been expanded (3). The most common histopathologic pattern encountered is a 
neoplasm composed of tumor cells with rather monomorphic cytology and with a 
predominance of basaloid or plasmacytoid/rhabdoid cells.  In most cases, scattered 
plasmacytoid/rhabdoid cells may be identified among the basaloid tumor cells.  Focal, 
limited glandular differentiation is a very rare event. Limited areas of clear cells are seen in 
a few cases. Conventional dysplasia or carcinoma in situ of the surface epithelium is 
lacking, but  pagetoid spread along the surface epithelium is often identified.  
Immunohistochemically, sinonasal SMARCB1-deficient carcinomas are immunoreactive 
with pankeratins in majority of cases with variable expression of CK5, p63 and CK7. The 
tumor cells are negative for EBV, HPV, NUT and neuroendocrine markers. 
There is a slight predominance of males with a mean age of approximately 50 years. The 
tumors tend to present with  locally advanced disease (T3/4). In most cases paranasal 
sinuses (mainly ethmoid) are involved with variable involvement of the nasal cavity. 
Despite aggressive treatment, this tumor pursues an aggressive clinical course with >50% 
of patients dying within a few years after diagnosis.  
 
In the H&N region, the main entities in the differential diagnosis can be divided into (1) 
high-grade tumors with a basaloid/”blue cell” pattern and those with (2) deficient 
expression of ini-1/smarcb1. Most entities in (1) can be resolved by IHC/CISH studies.  
(1):  
Non-keratinizing squamous cell carcinoma (HPV+/-) 
Sinonasal non-keratinizing squamous cell carcinoma with DEK-AFF2 fusion 
High-grade neuroendocrine carcinoma 
Undifferentiated nasopharyngeal carcinoma (EBV+) 
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Rhabdomyosarcoma 
Small cell synovial sarcoma 
Mucosal melanoma 
(Adamantinoma-like) Ewing sarcoma 
NUT-carcinoma 
Dedifferentiated salivary gland carcinoma 
SMARCA4-deficient sinonasal carcinoma/ 
(SMARCA4-deficient) sinonasal teratocarcinosarcoma (small biopsies) 
Lymphoma (small biopsies) 
Sinonasal undifferentiated carcinoma (diagnosis of exclusion) 
(2):  
 
Malignant rhabdoid tumor (extra-cranial counterpart of the highly aggressive atypical 
teratoid and rhabdoid tumor of the central nervous system; arises in soft tissue, mainly 
affects infants and young children). Of note is that up to 30% of all cases are hereditary – 
 
SMARCB1 germline mutations (rhabdoid tumor predisposition syndrome type 1). 
Epithelioid sarcoma (soft tissue; classical/distal type composed of bland-looking 
epithelioid or histiocytoid cells arranged in granuloma-like nodular aggregates while the 
proximal type is made up of  diffuse sheets of large anaplastic variably rhabdoid cells).  
 
SMARCB1-deficient sinonasal adenocarcinoma (oncocytoid/plasmacytoid morphology 
with prominent, albeit variable gland formation; well formed tubules, cribriform 
structures, areas of intracellular and/or intraluminal mucin;  focal yolk sac tumor-like 
structures; high-grade cytology with significant nuclear pleomorphism). 
Poorly differentiated chordoma (brachyury and S100 immunohistochemistry). 
 
Figures 
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Left sided nasal tumor bulging into the periorbital tissue. Neoplastic cells displayed rather 
monotonous, enlarged nuclei with vesicular chromatin and one to several nucleoli. No 
expression of INI-1 was detected in any of the tumor cells (with good internal control). 
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References: 
1. Agaimy A, Koch M, Lell M, et al. SMARCB1(INI1)-deficient sinonasal basaloid 

carcinoma: a novel member of the expanding family of SMARCB1-deficient 
neoplasms. Am J Surg Pathol. 2014;38:1274-1281. 
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Case 67 
Paul E. Wakely, Jr., M.D., Department of Pathology, The Ohio State 
University, Wexner, Medical Center, James Cancer Hospital, 
Columbus, OH. USA 

History:   
A 50-year-old woman presented to ENT clinic with a 3 cm. firm, non-tender rapidly 
enlarging right parotid mass that appeared 4 weeks earlier. She now has lip weakness. 
Fine needle aspiration biopsy was interpreted as suspicious for lymphoma. CT of the neck 
revealed a 3.6 cm. mass of the right parotid. She denies fever/chills, and has no issues 
with swallowing.  She has a history of invasive breast cancer treated with CRT 12 years 
earlier and no recurrence. A right parotid debulking was performed.  

Pathology:  
The resected specimen consisted of an unoriented 6.5 x 3.5 x 2.4 cm. 19.8 gram yellow-
red, lobulated partially cauterized piece of soft tissue. Serial sectioning revealed a 5.2 x 
1.8 x 1.3 cm. tan-white, indurated, and well-demarcated mass with indistinct borders 
abutting the inked external surface. Microscopically, a monotonous population of 
basaloid malignant cells obliterated the normal parotid parenchyma, infiltrating the 
adjacent fibroadipose tissue and skeletal muscle. Malignant cells were mostly solidly 
arranged with peripheral infiltrative areas showing a trabecular and irregularly contoured 
nested pattern associated with desmoplastic fibrosis. Geographic foci of necrosis were 
seen throughout the tumor. Individual cells had rounded, angulated, and slightly 
pleomorphic nuclei, coarsely granular chromatin lacking distinct nucleoli, and only a 
minimal amount of visible cytoplasm.  
 
Immunoprofile: positive staining with vimentin, cytokeratin AE1/3, TLE-1, PAX-7, and 
cytokeratin 20 (focal scattered); negative staining with CD45, cytokeratin 7, cytokeratin 
5/6, GATA3, mammaglobin, GATA3, S-100, SOX-10, CD34, androgen receptor, 
synaptophysin, chromogranin and TTF-1. Ki-67 proliferative index: 80-90% nuclear 
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staining. FISH testing for EWSR1 gene rearrangement was positive, and for SS18 (SYT) 
was negative.  

Diagnosis:  ADAMANTINOMA-LIKE EWING SARCOMA, PAROTID 

 

Discussion:    
Adamantinoma-like Ewing sarcoma is classified as a Ewing sarcoma (ES) variant with 
epithelial differentiation. Initially described in the long bones and thorax, several cases 
have been reported in the head and neck region including the sinonasal tract, soft tissues 
of the neck and thyroid gland. While conventional ES is rare in salivary gland (SG), this 
adamantinoma-like variant appears to have a predilection for the salivary glands. Of 10 
SG cases reported by Rooper et al., 8 involved the parotid and 2 the submandibular 
gland. All cases occurred in adults, (x = 52 years). The histopathology closely recapitulates 
that of conventional ES. Necrosis is common, and mitotic rates are exceptionally high.  
ES markers CD99 and NKX2.2 are positive, and so is synaptophysin in a high percentage 
of cases. Finally, all cases harbor EWSR1-FLI1 translocation by FISH. The adamantinoma-
like variant also exhibits overt squamous differentiation with diffuse positivity for pan-
cytokeratin and p40, and sometimes foci showing keratin pearl formation. Differential 
diagnosis includes basal cell adenocarcinoma, NUT carcinoma, adenoid cystic carcinoma, 
basaloid squamous carcinoma, and neuroendocrine carcinoma. The infiltrative growth of 
this tumor contrasts with the typical pushing border and low-grade cellular features of 
most basal cell adenocarcinomas. Co-expression of both squamous and neuroendocrine 
markers is a highly unusual pattern not seen in other SG tumors. Most cases are treated 
with ES chemotherapy and radiation, and have shown indolent behavior.   
  



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 259 OF 330 
 
 
 

References:  
1. Bridge JA, Fidler ME, Neff JR, et al. Adamantinoma-like Ewing's sarcoma: genomic 

confirmation, phenotypic drift. Am J Surg Pathol. 1999;23:159-65. 

2. Lezcano C, Clarke MR, Zhang L, et al. Adamantinoma-like Ewing sarcoma mimicking 
basal cell adenocarcinoma of the parotid gland: a case report and review of the 
literature. Head Neck Pathol. 2015; 9:280-285. 

3. Bishop JA, Alaggio R, Zhang L, et al. Adamantinoma-like Ewing family tumors of the 
head and neck: a pitfall in the differential diagnosis of basaloid and myoepithelial 
carcinomas. Am J Surg Pathol. 2015;39:1267-1274. 

4. Lilo MT, Bishop JA, Olson MT, et al. Adamantinoma-like Ewing sarcoma of the parotid 
gland: cytopathologic findings and differential diagnosis. Diagn Cytopathol. 
2018;46:263-266. 

5. Rooper LM, Jo VY, Antonescu CR, et al. Adamantinoma-like Ewing sarcoma of the 
salivary glands: a newly recognized mimicker of basaloid salivary carcinomas. Am J 
Surg Pathol. 2019; 43:187-194.   



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 260 OF 330 
 
 
 

Case 68 
Isabel Fonseca, Instituto de Anatomia Patológica, Faculdade de 
Medicina da Universidade de Lisboa 

An 82-years old gentleman was referred because of a parotid gland nodule, 3cm in 
largest dimension. He had enlarged lymph nodes at levels I and II. The homolateral 
lacrimal gland was also enlarged (biopsy showed chronic inflammation). He underwent 
surgery (the slides are from one of the lymph nodes). The patient died of unrelated causes 
in 2021. 
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• but there were other lymph nodes and keep in mind that the patient had an ipsilateral 

parotid gland tumour 
• and that he was a senior citizen 
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• multiple nodules (parotid and lymph nodes) 
– metastatic lesion at the LN? 
• all lesions have oncocytic features 
• which salivary glands can have oncocytic features? 
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oncocytic lesions of salivary glands 
• oncocytoma 
• Warthin tumour 

 
• oncocytic variants 
– acinic cell carcinoma 
– mucoepidermoid carcinoma 
– salivary duct carcinoma 
– … 
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• multiple nodules (parotid and lymph nodes) 
– metastatic lesion at the LN? 
– no, these oncocytic lesions probably arise from glandular inclusions which are very 
common in cervical level I and II LN 
• all lesions have oncocytic features 
• which salivary glands can have oncocytic features? 
– mostly all… (I showed some examples) 
 

 

Diagnosis: Warthin tumour; multifocal nodular oncocytic hyperplasia 
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Case 69 
Michal Michal, Czech Republic | Case M71787/20 

50 year old male had slightly enlarged thyroid with focally macroscopically fibrous white 
nodules. 

Diagnosis: Multifocal Fibrosing Thyroiditis 

References: 
1. Giovanni F, Rosai J. Multifocal Fibrosing Thyroiditis. Report of 55 Cases of a Poorly 

Recognized Entity. Am J Surg Pathol 2015;39:416–424 
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Case 70 
Isabel Fonseca, Faculdade de Medicina – ULisboa 

disclaimer: sorry, but back in 2019, this was a “burning issue”, maybe not anymore! 

Case history 
A 40-year-old man was referenced with cervical (levels I and II) lumps. He was otherwise 
healthy. To note that he was a smoker (~25 cigarettes a day) and had a brother 
undergoing therapy for Hodgkin’s lymphoma. He is currently well (having had COVID in 
2021, times changed since 2019-2020…), without recurrence of the neoplastic disease. 
The slide is from a level II lymph node. 
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dx (october 2018) 
• poorly differentiated squamous cell carcinoma, metastatic 
• p16 negative 
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1 month later…a nasopharyngeal open biopsy was performed (the clinicians still 
“believed” in HL) 
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…and we went back to the LN 
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EBV 
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HPV 
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Diagnosis:  

metastatic nasopharyngeal carcinoma 
• remember: in occult primaries in younger patients 
– the most common primary location are the tonsils 
– the second most common is nasopharynx 
• so: for the detection of viral-related disease use p16 as a surrogate for HPV and EBER for 
EBV and you might solve most of the cases  
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Case 71 
(M20020/98) 

48-year-old female with solitary renal tumor, size 2.5 x 3 x 2 cm, dark tan to brown in color, 
solid. No necrosis or hemorrhage. 

Pathologic findings 
Architecture of the tumor is mostly solid, admixed with few nested areas. Thick-walled 
vessels are prominent at the periphery, as well as entrapped non-neoplastic tubules.  The 
cells have large intracytoplasmic irregular vacuoles. The nuclei are round to oval, with 
enlarged nucleoli, WHO2016/ISUP grade 3. Neoplastic cells are packed in oval 
aggregates, cytoplasmatic membranes surrounding these aggregates are tick and 
prominent.   
Immunohistochemistry: Tumor was positive for PAX 8, AE1-AE3, CD117 (KIT), 
antimitochondrial antigen antibody, and cathepsin K. Strong positivity for CK7 was noted 
in scattered cells (up to 5-10%). Fumarate hydratase and SDHB were both retained. 
Vimentin, HMB45, and Melan A were negative. 
Mutation in TSC2 gene was found in this case. 

Diagnosis: Eosinophilic vacuolated tumor 

For many years, tumors with overlapping features between renal oncocytoma and 
chromophobe renal cell carcinoma posed a problem for daily routine pathology. In ISUP 
Vancouver Classification 2012 and in WHO 2016, these tumors were provisionally placed 
into the category of atypical chromophobe RCCs. Two perspective entities called 
“Eosinophilic Vacuolated Tumor” (EVT) and “Low-grade Oncocytic Tumor” (LOT) emerged 
from this overlapping chromophobe-oncocytic tumor group. EVT was initially described 
as “high-grade oncocytic tumor” by He et al. and as “sporadic RCC with eosinophilic and 
vacuolated cytoplasm” by Chen et al. In the recent GUPS update, a unifying name EVT was 
accepted for this tumor.  
At the beginning, EVT was considered to be sporadic, however, later it was found also in 
patients with tuberous sclerosis complex (TSC). 
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EVT is typically detected incidentally, there are no specific clinical signs. Vast majority of 
documented cases are small tumors, rarely exceeding pT1 stage (UICC and IJCC). It occur 
in slight female predominance. Age range is broad: 25 to 73 years.   
However, the number of the reported cases is not high and follow up period is not very 
long, there is no single case with documented aggressive behavior. 
Typically, EVT is solitary and sporadic tumor, however rare case reports described 
multifocal tumors were published (in rare patients with TSC). On gross section, EVT is 
typically solid, gray, tan or brown. Necrosis or extensive hemorrhage have not been so far 
documented grossly.  
 
EVT typically has solid and nested architecture. Rarely, tubulocystic areas were reported. 
Thick-walled vessels are virtually always found at the periphery as well as entrapped non-
neoplastic tubules. Cells are voluminous, pale to eosinophilic with vacuoles. Size of 
vacuoles is variable, however, large voluminous intracytoplasmatic vacuoles are more 
typical. The nuclei are round to oval, with enlarged nucleoli, WHO2016/ISUP grade 3.  
EVT is diffusely positive for CD117 (KIT), CD10, antimitochondrial antigen antibody, PAX8, 
AE1-AE3, and cathepsin K, however single cases demonstrated more focal distribution of 
positivity.  CK7 expression pattern and vimentin reactivity follow patterns know from renal 
oncocytoma, ie occasional single positive cells.  
 
Loss of chromosome 1, along with concurrent TSC/MTOR mutations are typical and 
diagnostic feature for EVT. Based on the current knowledge, EVT is a renal tumor 
associated with either germline or somatic mutations leading to mTORC1 activation. 
In differential diagnostic list, the most important entity is eosinophilic variant of 
chromophobe RCC (eCHRCC). On morphologic level, the most important sign is the 
presence of prominent nuclear irregularities (classic raisinoid shape). Cytoplasm of 
eCHRCC is compact, oncocytic without voluminous vacuoles, however perinuclear 
clearing is always present.  eCHRCC is positive diffusely for CK7 and CD117, which is not 
typically seen in EVT.  
 
Renal oncocytoma (RO) differs mostly on morphology. However, RO tends to be solid, 
usually there are areas of fibrotic stroma with small islands of oncocytic cells. The most 
important difference is presence of large intracytoplasmatic vacuoles in EVT, presence of 
thick basal membranes surrounding groups of neoplastic cells, the feature, which is 
absent in RO. Immunohistochemical positivity for cathepsin K favor diagnosis of EVT. Also 
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on molecular genetic level, presence of mTOR pathway genes speaks against diagnosis of 
RO. 
 
Despite the fact, that for EVT are characteristic abnormalities in MTOR pathway genes, 
molecular testing is not necessary in typical cases. However, in cases with uncertain 
morphology, genetic testing would be useful for establishing of correct diagnosis.  
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Case 72 
(M70420/15) 

67-year-old female with renal tumor located in the central part of the kidney. Diameter 
was 6 cm, tumor infiltrated renal sinus. 

Pathologic findings 
On gross section, tumor showed yellow golden color with regressive changes, 
hemorrhages and foci of firm gray tissue on cut surface. Necrotic areas were minimal. 
Histologically, majority of cells showed predominantly clear cytoplasm, arranged mainly in 
alveolar, nested, and trabecular patterns, separated by fibrovascular septae. 
Papillary/tubulopapillary pattern was present in approximately 70% of the tumor volume. 
Fibrovascular cores were populated by lymphocytic inflammatory cells. Foamy 
macrophages were not observed. The ISUP/WHO2016 histologic grade was up to 3. 
CK7 was negative in non-papillary areas, focally positive in papillary structures.  In 
papillary areas, AMACR was focally positive, negative in solid-alveolar part of the tumor.  
CAIX was positive, however positivity was focal and weaker, comparing with the classic 
type of clear cell RCC. Vimentin was positive. TFE3, Melan A, and HMB45 were all 
negative. 
Unfortunately, case had low DNA quality and we were not able to finish NGS analysis. 

Diagnosis: Clear cell renal cell carcinoma with papillary pattern 

Clear cell RCC (CCRCC) usually shows a solid, alveolar or acinar growth pattern, 
composed of clear or eosinophilic neoplastic cells. However, substantial part of CCRCCs 
is highly heterogeneous. Variability in both architectural growth patterns and 
morphologic features is very common. Focal pseudopapillary features with large cells with 
bizarre nuclei and eosinophilic rhabdoid-like cytoplasm were already documented in the 
literature.  
 
Other less common morphologic variants of CCRCCs have been described, including 
mucin-secreting CCRCC, CCRCC with low-grade spindle cell proliferation, CCRCC with 
syncytial giant cell component, and CCRCCs with prominent emperipolesis. 
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According to the World Health Organization (WHO) Classification of Genitourinary tumors 
2016 and 2022, “focal” papillary areas can be seen in CCRCCs.  
However, in consultation practice, such cases are not entirely rare and constantly posing 
problem for routine daily diagnostic work. CCRCCs can have rather voluminous papillary 
areas with well-formed true papillae, including fibrovascular core and epithelial lining of 
such structures. A couple of studies described CCRCC with papillary pattern have been 
published so far. The papillary area could constitute a substantial portion of the CCRCCs 
demonstrating between 50-90% of tumor volume composed of papillary areas. However, 
CCRCC with papillary pattern are not common, focally, papillary areas are not entirely 
rare. 
 
Fuzesi et al., Salama et al., and Jia et al. described exactly such RCCs. Authors used classic 
cytogenetics, FISH and data from TCGA. All 3 studies demosntrate papillary pattern in 
CCRCC. Recently, Alaghehbandan et al. also analyzed CCRCC with papillary pattern by 
NGS. Comprehensive cancer panel showed large spectrum of variants with mostly 
unknown pathogenicity. Most frequently mutated gene was VHL followed by PRBM1 and 
other different mutations in various genes. Five of the most commonly mutated genes in 
ccRCCs including VHL, PRBM1, PTEN, PIK3CA, and KDM5C, were mutated in this study.  
The two most common differential diagnoses for RCCs with papillary architecture and 
clear cell morphology would include MiT family, particularly TFE3 translocation RCC, and 
clear cell papillary RCC.  
 
RCCs associated with Xp11.2 translocation, demonstrate variable morphological features. 
However, morphology is dependent on TFE3 gene partner. These tumors are mostly 
arranged in papillary architecture with large, weakly eosinophilic or clear neoplastic cells 
with psammoma bodies and eosinophilic hyaline nodules. However, morphology might 
be substantially different from “classic, textbook examples”. Immunohistochemically, 
these tumors usually express TFE3 protein, however IHC is not reliable in many cases. 
Thus, TFE3 break-apart fluorescence in situ hybridisation assay or better NGS are the most 
reliable method of detection.  
 
Clear cell papillary RCC (according WHO 2022 clear cell papillary tumor), the other main 
differential diagnosis, is easily recognizable morphologically, including tubopapillary 
architecture, variable presence of leiomyomatous stroma, so-called “shark smiles,” and 
apical “blister” feature and low-grade basally located nuclei. Unlike CCRCCs, which are 
mostly CK7 negative/focally positive, these tumors are strongly and diffusely positive for 
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CK7. However, some CCPRCCs resemble TFE3-NONO RCC, which can mimic closely 
CCPRCC. Analysis of VHL gene (abnormalities like mutation, hypermethylation or LOH3p) 
is helpful in differential diagnosis CCPRCC versus CCRCC. 

Conclusions 
Papillary growth pattern in CCRCC is not uncommon and in fact, it can constitute a 
substantial portion the tumor. Clear cell papillary RCC/tumor and MiT family 
(TFE3/XP11.2) translocation RCCs are the major differential diagnostic considerations, 
which can be resolved with help of morphology, immunohistochemistry, and basic 
FISH/NGS testing if needed.  
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Case 73 
Fredrik Petersson 

Clinical History:   
A 48 year old female with hypertension and previous hysterectomy (leiomyomas), 
presented with unintentional loss of weight 2-3 months, loss of appetite and upper 
abdominal - left hypochondrium discomfort. She also had fever and anemia. She 
underwent a CT scan of the abdomen which revealed a 14.9 x 10.5 x 9.2 cm 
heterogeneous left renal mass, which was inseparable from the left psoas, para-renal 
fascias, pancreatic tail, spleen, left ovarian vessels as well as adjacent small bowel and 
large bowel loops. There were nodular left perinephric deposits and a tumour thrombus 
left renal vein. Surgery (nephrectomy + extended anterior resection) was performed and 
the intraoperative findings were those of a large renal tumour involving the mesentery of 
the descending colon with tumor rupture. Four months after the surgery a bone scan 
showed multiple bone metastases and she developed lung metastasis and non-ischemic 
cardiomyopathy. The patient received palliative chemotherapy. 

Gross Features:   

The surgical specimen contained a partly necrotic, white-grayish 12 x 10 x 9.5 cm 
ruptured tumor. The tumor showed invasion into perinephric tissues, beyond Gerota’s 
fascia, into the adherent large bowel mesentery. There was extension into the renal sinus 
and into major veins. There was metastasis in multiple hilar lymph node. 

Histology:  
The tumor was predominantly composed of elongated and anastomosing tubular 
structures that transitioned to spindle cells within a variably mucinous stroma. The tubular 
cells and spindle cells generally showed low grade nuclear atypia. However, there were 
areas of the tumor which were more cohesive/solid, where the tumor cells exhibited high-
grade features, including large, irregular vesicular nuclei and prominent nucleoli. Areas 
with necrosis were present. 
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Immunohistochemistry:  
The neoplastic cells expressed vimentin and were focally positive for Pax-8, AMACR and 
CD10. Few cells were positive for CAM5.2 and EMA. AE1/3, CD117, CK7 and HMB45 
were negative. 

Diagnosis: Mucinous tubular and spindle cell carcinoma with high-
grade features 

Comments:  
Mucinous tubular and spindle cell carcinoma (MTSCC) is a rare neoplasm. This tumor was 
originally reported by Ordonez and Mackay (1) and MacLennan et al (2) and labelled  as 
“renal cell carcinoma with unusual differentiation, originating in loop of Henle’’ and ‘‘low 
grade collecting duct carcinoma’’, respectively.  This entity was subsequently published in 
a series of 4 cases of low-grade renal tumors with myxoid appearance and distal nephron 
differentiation by Parwani et al. (3) and the term mucinous tubular and spindle cell 
carcinoma was introduced in the 2004 edition of the WHO  classification (4) and was kept 
in the recent edition (5). Not more than 100 cases have been reported in the literature (6). 
As the name implies, MTSCC is composed of 3 elements, namely spindle cells, tubular 
structures, and extracellular mucoid material. It accounts for < 1% of all renal tumors and 
is most commonly encountered  in adults (mean age 58 years). There is a female 
preponderance (female to male ratio 3:1). A majority of cases are incidentally detected on 
imaging for other unrelated causes, but some patients have presented with hematuria, 
flank pain, and a palpable abdominal mass (7,8). The tumor is generally found in the 
cortex, and very rarely arise in the medulla (5).  The imaging features of MTSCC are 
different from those of clear cell RCC but similar to papillary RCC (9).  CT scan of MTSCC 
characteristically presents as a well-demarcated rounded mass. Tumors less than 5 cm 
usually demonstrate a homogenous pattern of enhancement, whereas those larger than 5 
cm are heterogeneous (6,10). On contrast-enhanced ultrasonography and contrast-
enhanced computed tomography, MTSCC shows a hypovascular pattern similar to 
papillary and chromophobe RCC (11). 
Histologically, the tumor is comprised of a mixture of tubular and spindle cells separated 
by variable amounts of mucoid material. The tubules are round, ovoid, or elongated and 
anastomosing, often with a collapsed lumen; often tightly packed and arranged in 
parallel, occasionally with formation of cords and may even form a solid areas. The tubular 
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epithelium can display clear cells, oncocytic change or vacuolated cytoplasm. Originally 
MTSCC was characterized as a histologically low-grade neoplasm featuring  round 
relatively isomorphic nuclei with evenly dispersed chromatin, and occasional small 
nucleoli. However, infrequently tumors with high-grade nuclei features and even 
sarcomatoid change have been reported (4,7). In some cases, the spindle cells is the 
predominant component, thus imparting a mesenchymal appearance. The extracellular 
mucoid material may be basophilic or, uncommonly eosinophilic, often with a bubbly 
appearance. Fine et al (12) have expanded the histologic spectrum of MTSCC and 
suggest 2 variants: classic and mucin poor. Other reported histologic features include 
aggregates of foamy histiocytes, papillations (7) (projecting epithelial tufts into the tubular 
lumina, necrosis, a cuff of lymphoplasmacytic cells surrounding tumor cell nests, 
psammomatous calcifications, and heterotopic bone formation.  The mitotic activity is 
most commonly very low. However, this is in contrast to high-grade tumors including 
those MTSCC with sarcomatoid change, which not surprisingly, may contain atypical 
mitotic figures (in addition to marked cytologic atypia and tumor necrosis) (13). 
On immunohistochemistry, both the tubular and spindle neoplastic express PAX2, PAX8, 
low-molecular-weight cytokeratin (CK8/18, CK19 and CK7), EMA, alpha-methylacyl 
coenzyme A and E-cadherin. 34bE12 and other high-molecular-weight keratins and 
vimentin show variable expression. CD10, CD15, and RCC marker are often negative. 
Carbonic anhydrase IX, p63, CK20, GATA3, and smooth muscle actin are negative. 
Increased Ki-67 proliferation index and nuclear p53 accumulation has been observed in 
high-grade tumors (14). 
Multiple numerical aberrations involving chromosomes 1, 4, 6, 8, 9, 11, 13, 14, 15, 18, 22, 
and X have been observed on comparative genomic hybridization, cytogenetics, and 
fluorescent in situ hybridization studies on MTSCC. In a large series of comparative 
genomic hybridization studies on MTSCC, Peckova et al (14) reported that the tumors with 
classic morphology showed loss of chromosomes 1, 4, 6, 8, 9, 13, 14, 15, and 22, whereas 
tumors with overlapping features with papillary RCC showed variable losses and gains, 
including  gain of chromosomes 7 and 17. Notwithstanding this, subsequent FISH studies 
revealed no gains of 7 and 17 (15). Whole-exome and transcriptome sequencing of 
MTSCC showed biallelic loss of Hippo signaling pathway tumor suppressor genes; 
PTPN14, NF2, and SAV1.  
Mucinous tubular and spindle cell carcinoma with classic (low-grade) morphology has 
mostly very good prognosis (5). Most reported cases that have shown recurrence, 
regional lymph nodal and distant metastases were high-grade examples, including cases 
with sarcomatoid transformation. However, low-grade tumors (with classic morphology) 
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have shown metastatic behaviour (lymph nodes and liver) (16), also with low-grade 
histological features in the metastatic neoplastic tissue.  Hence, follow-up is warranted in 
all cases irrespective of histology.  
The differential diagnosis of mucinous tubular and spindle cell carcinoma depends on 
whether one is dealing with a classical or mucin-poor variant or a tumor that has 
undergone high-grade (including sarcomatoid) transformation. In the latter case, finding a 
low-grade component (sampling!) should help to resolve this. In the former scenario, the 
main differential diagnosis is a papillary renal cell carcinoma, which very rarely may 
contain mucinous material (17). However, no spindle cell component is present in these 
tumors and a molecular genetic/cytogenetic study focusing on chromosomes 7, 17 
(gains) and Y (loss) would be helpful.  
 
Figures: 

  
 
Large, partially necrotic tumor that widely extened beyond the perinephric fat. Large part 
pf the tumor was made up of anastomosing tubular structures composed of neoplastic 
cell with low-grade nuclear features and variable mucoid stroma. 
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In some areas the tumor cells showed high-grade nuclear features; increased nuclear size, 
pleomorphism and prominent nucleoli. 
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Case 74 
Contributed by: Kyle Perry, M.D. 

63 y/o female with a kidney mass 

Clinical history and Radiology:   
A 63 y/o female underwent a CT scan of the abdomen and pelvis for previous 
endometrial carcinoma and was incidentally found to have a 2.7 cm mass in the 
anterior interpolar region of the left kidney that was not appreciated a during the 
previous year.  The patient and urologist decided to perform a nephrectomy for 
definitive removal of the tumor.   
 
Grossly, the resection specimen contained an approximately 3.0 cm tumor which 
abutted the collecting system and renal vein.  Microscopically, the lesion was 
composed of haphazardly arranged spindled cells which involved the renal 
parenchyma (Fig. A).  There were varying amounts of background hyalinized fibrosis 
in association with the tumor cells (Fig. B).   On high power examination, the cells 
contained plump and vesicular nuclei without substantial areas of nuclear atypia or 
atypical mitoses (Fig. C).  Immunohistochemical stains showed the tumor cells to be 
positive for smooth muscle actin and Alk.  Overall, the findings were considered 
diagnostic for an inflammatory myofibroblastic tumor.   

Diagnosis: Inflammatory myofibroblastic tumor involving the 
kidney 

Comment:  
Inflammatory myofibroblastic tumor has rarely been described in the kidney in limited 
case series.  The tumor can exhibit a range of histologic appearances but is principally 
characterized by spindled cells arranged in a vague fascicular architecture.  The 
nuclei typically exhibit a vesicular chromatin pattern and contain small nucleoli.  The 
background stroma can show varying degrees of fibrous or myxoid changes.  
Background inflammation is also typically seen. These tumors typically stain for 
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smooth muscle actin (membranous staining pattern) and variably express desmin. Up 
to 60% will stain positive for ALK (membranous, cytoplasmic or nuclear membranous).  
Although a majority (50-70%) of tumors will exhibit a fusion involving the ALK gene, 
altercations of additional genes, such as ROS1 and PDGFRB have also been 
identified. (1)  
 
In the context of the kidney, the differential diagnosis would include other spindle cell 
neoplasms such as solitary fibrous tumor, leiomyoma, leiomyosarcoma, sarcomatoid 
renal cell carcinoma and a renomedullary interstitial tumor.  Solitary fibrous tumor will 
typically exhibit positive staining for STAT6.  Leiomyoma and leiomyosarcoma will 
usually show a more diffuse and strong staining pattern with smooth muscle actin.  
Sarcomatoid renal cell carcinoma will typically exhibit a portion of tumor with a more 
conventional epithelioid morphology.  Renomedullary interstitial tumor typically has a 
limited size and has more limited expression of smooth muscle actin.   
 
Approximately about a third of inflammatory myofibroblastic tumors of the abdomen and 
retroperitoneum have been noted to recur.  Metastasis is a relatively rare event for 
conventional inflammatory myofibroblastic tumors.  In a previous case series of 
inflammatory myofibroblastic tumor of the kidney, no recurrence or metastasis was 
identified, though the number of patients was limited. (2, 3) 
 

 



 

11TH ARKADI M. RYWLIN  
INTERNATIONAL PATHOLOGY SLIDE SEMINARSYMPOSIUM IN ANATOMIC PATHOLOGY 

 
 

 
 
 
HANDOUTS | PAGE 302 OF 330 
 
 
 

 

Figure 1:  Inflammatory myofibroblastic tumor intimately involving the renal parenchyma 
(A).  The tumor shows areas of variably hyalinized stroma (B). Higher power examination 
shows bland appearing nuclei with vesicular chromatin (C).  The tumor cells were diffusely 
positive for Alk1(D). 
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Case 75  
(M27221/18) 

67-year-old male with tumor replacing majority of the kidney parenchyma. Metastases in 
regional lymph nodes and in adrenal gland were documented. Family anamnesis was 
unknown. 

Pathologic finding 
Grossly tumor was composed of spongy whorls and solid areas. Invasion into the renal 
vein was detected grossly. Histologically, tumor is composed of tubulocystic structures. 
Focally cribriform pattern was present as well as short papillary structures. True solid areas 
are very rarely present; in fact, grossly visible “solid” areas are composed of small 
cyst/tubules. Larger cyst are also focally present. Neoplastic cells are large, voluminous 
with prominent nuclei with easily visible nucleoli.  Majority of nucleoli are large, 
prominent, deep red with perinucleolar clearing. Epithelial lining of larger cyst show 
hobnail morphology. 
Immunohistochemically, tumor was diffusely positive for AMACR and vimentin. CK 7 was 
focally positive. Fumarate hydratase staining was negative. 
Molecular genetic analysis showed mutation c.1158_1160delAGT / 
p.(Gln386_Val387delinsHis) of FH gene 
 
LOH of FH gene was not present. 
 

Diagnosis: Fumarate hydrogenase deficient RCC (FHD RCC) 

Discussion 
FHD RCC is characteristic by presence of multiple admixed growth patterns. The most 
common pattern is papillary, however combination of solid, tubulocystic, cribriform/sieve-
like, and cystic architecture is frequently encountered. The classic morphologic feature, 
besides architecture, is the presence of deep red macronucleoli. However, it is a 
nonspecific but common feature, wchich might be found only focally. The presence of 
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deep red macronucleoli is not reserved for FHD RCC only, they can be found even in 
papillary RCC, translocation RCC, etc. The spectrum of architecture is much broader and 
even cases with clearly tubulocystic pattern were described. Moreover, tumors 
resembling SDH deficient RCC with low-grade oncocytic appearance were also rarely 
documented.  
Negative immunohistochemical staining for FH in tumor cells, in the presence of positive 
FH staining in internal non-neoplastic cells, is highly specific for FH-deficient RCC but 
typically not sensitive. In contrast, aberrant staining for 2SC is highly sensitive for FH-
deficient RCC but less specific. However, majority of commercially available 2SC 
antibodies are not very robust and evaluation of stains is sometimes difficult. A low 
threshold for immunohistochemical screening for FH is recommended. I would 
recommend to use FH antibody as screening tool for every “unclassifiable” unusual or 
unknown renal tumors (together with SDHB, ALK, etc). For final diagnosis, genetic testing 
is strongly recommended. We always should look not only for FH gene mutations, but 
also for LOH of FH gene. Of course, further genetic testing of patients and their relatives 
for potentially present germline mutation is reserved for clinical genetic laboratories.   
 

Differential diagnosis:  
There is broad spectrum of tumors, which should be taken into the consideration.  
 
Traditionally, high-grade papillary RCC is differential diagnosis no 1. In my opinion, 
majority of suspect FHD RCC are in fact high-grade papillary RCCs (NOS). Sometimes, 
without precise diagnostic approach, it is not possible to sort out these two entities. Deep 
red macronucleoli might be frequently present in papillary RCC as well as in FHD RCC. 
Even non-specific FH staining doesn´t help. Only genetic testing can give the definitive 
answer. 
Tubulocystic RCC is another mimicker of FHD RCC. All “high-grade tubulocystic RCC” 
should be considered as potential FHD RCC. Minimum is screening with FH antibody and 
in case of clinically suspect case or morphologic worries, genetic testing bring the answer. 
Collecting duct carcinoma is always diagnosis per exclusionem. FHD RCC is always one of 
entities, which should be questioned. 
Urothelial carcinoma is the last in the differential diagnostic list. In all high-grade RCCs, 
urothelial carcinoma should be, at least briefly, considered. Good sampling usually brings 
the answer and correct diagnosis, however in limited material it might be problematic. 
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Prognosis and prediction 
FH-deficient RCCs are often aggressive, however cases with favorable prognosis were 
reported. Based on WHO 2022, histological grading is not recommended. 
For FH mutation carriers is recommended surveillance. 
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Case 76 
Contributed by: Kyle Perry, M.D. 

69 y/o female who presented with “enlargement of the belly”  
 

Clinical history and Radiology:   
After a patient presented with abdominal enlargement, a CT scan showed a septated 
cystic mass that was ultimately excised and found to be a seromucinous cystadenofibroma 
of the left ovary.  During the procedure, an incidental mass was seen in the wall of the 
distal small bowel.  Frozen sections showed a spindle cell proliferation.  Given a clinical 
concern for gastrointestinal stromal tumor, the remainder of the lesion was resected. 
 
A segment of small bowel with associated mesentery was received.  Within the mesentery, 
there was a multinodular mass which measured approximately 4.5 cm in greatest 
dimension.   Microscopically, the lesion was composed of a subserosal proliferation of 
bland spindled to stellate cells that was centered just beneath the muscularis propria (Fig. 
A). Some areas of the tumor showed a septated architecture or exhibited fat trapping in a 
“honey-comb” like appearance (Fig B).   Significant cytologic atypia, increased mitoses, or 
necrosis were not identified (Fig C).  Multiple areas of the tumor exhibited dense collagen 
deposition (Fig D).  
 
The tumor cells were positive for ER and MUC4 and were negative for GLUT-1, SMA, 
desmin, CD34, and STAT6.  MDM2 did not show definitive staining.   Next generation 
sequencing was performed and showed the tumor cells to exhibit a FUS-CREB3L2 fusion 
transcript.   

Diagnosis: Low-grade fibromyxoid sarcoma confirmed by FUS-
CREB3L2 fusion transcript, forming a mesenteric mass  
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Comment:  
Low-grade fibromyxoid sarcoma typically arises as a deep-seated soft tissue mass in the 
extremities of adults.  The histologic appearance of these tumors can vary considerably 
but are mostly characterized by bland appearing spindled cells in the background of 
alternating collagenous and myxoid stroma.  There are usually areas of background 
branching vessels.  Increased areas of collagen deposition can be seen, sometimes 
forming a rosette like architecture (i.e. hyalinizing spindle cell tumor with giant rosettes).    
 
This tumor exhibits a few histologic features which could be misleading in a mesenteric 
presentation. It’s septated pattern and intimate association with surrounding adipose 
tissue could mimic a well-differentiated liposarcoma, which would be a more common 
entity in this location.  Unlike well-differentiated liposarcoma, low-grade fibromyxoid 
sarcoma would not exhibit MDM2 gene amplification.  The areas of extensive collagen 
deposition could perhaps be mistaken for deep/desmoid fibromatosis.  Deep 
fibromatosis will often stain positive for beta catenin or be positive for a mutation in the 
CTNNB1 gene. Other potential considerations include gastrointestinal stromal tumor 
(which would be positive for CD117), solitary fibrous tumor with considerable adipocytic 
metaplasia (which would be positive for STAT6), among other possibilities.   
 
There recently has been increasing documentation of low-grade fibromxyoid sarcoma in 
historically unconventional anatomic locations, including cases in the head and neck and 
abdomen/retroperitoneum. (1, 2) 
 
As utilization of next generation sequencing becomes more common, there will likely be 
increased recognition of “atypical” presentations of low grade fibromyxoid sarcoma.   
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Figure 1:  Low grade fibromyxoid sarcoma is centered in the tissue just deep to the 
muscularis propria which is in the lower right-hand corner (A).  Some areas of the tumor 
exhibited a septated architecture in the background of adipose tissue (B).  Higher power 
examination shows relatively bland appearing spindled cells without over nuclear atypia 
or increased mitoses, consistent with the diagnosis (C).  Blatant areas of myxoid stroma 
were not identified, but prominent areas of background collagen deposition were noted 
(D). 
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Case 77 
Contributed by Franco Fedeli, MD, Malpighi Pathology Academy 

www.malpighipathologyacademy.org 
 

Clinical History:   
42 years old male with sovraorbital paresthesia and diplopia in 2007. CT scan revealed an 
intraorbital mass. This tumor was resected in another institution and relapsed in 2011, 
2013 and 2018 after radiation therapy. The patient died after 1 year with diffuse 
metastasis.  

Macroscopic findings:  
The 2018 recurred tumor mass was 4 cm in size. Macroscopically, the tumor was grayish 
and diffusely infiltrated the soft tissue of the orbital space and maxillary and zygomatic 
bone. 

Histological Findings:   
The tumor was composed of multinodular distribution and sheets of large polygonal cells 
with mildly to moderately pleomorphic vesicular nuclei and prominent nucleoli. Rhabdoid 
morphology and pleomorphic cells were easily seen. In some areas a minor spindle cell 
component was present. The neoplastic cells showed eosinophilic cytoplasm. 
Hemorrhage and necrotic changes were common findings and the mitotic count was 7 
per 10 high-power fields. 
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Immunohistochemical Findings:  
Immunohistochemically the tumor cells were positive for Vimentin, Cytokeratin (Cam5.2), 
CD34 and displayed moderate to intense cell membrane-based reactivity for EMA. There 
was also loss of SMARCB1 (INI-1) expression. Additional immunoreactivity was negative 
for CK5/6, TTF-1, D2-40, Napsin-A, p63, p40, Ber-EP4, S100, CD30, CD31, SOX10 and 
Desmin.  

Diagnosis: Proximal type epithelioid sarcoma 

Comments:  
In 1961, Laskowski described cases of “aponeurotic sarcoma” in the Polish (and 
subsequently English) literature (1). Subsequently epithelioid sarcoma was described by 
Enzinger in 1970; usually arises in the distal extremities in adolescents and young adults, 
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with male prevalence (2). The proximal-type variant, first described in 1997, is an 
aggressive form of sarcoma with a great ability to metastasize and high capacity of 
recurrence, even after surgery with radical surgical margins and propensity for early 
metastasis (3). Proximal-type epithelioid sarcoma occurs 94% in the chest wall, inguinal 
region, thigh and perineum. Its size at presentation varies from 0.5 to 19 cm.(4) To date, 
there are only 7 previously reported cases of epithelioid sarcoma of the orbit to our 
knowledge. Of the seven primary orbital epithelioid sarcoma cases reported, two patients 
were treated with orbital exenteration (5)  
Histologically distinctive features are prominence of the epithelioid cell component, a 
sheet-like growth pattern of large cells with vesicular nuclei and prominent nucleoli, and a 
frequent rhabdoid morphology (6). Proximal type epithelioid sarcomas can show a typical 
granuloma-like pattern. Occasionally a pseudoangiomatous architecture may be present. 
Immunohistochemically, irrespective of the tumor types, the proximal-type epithelioid 
sarcomas 
are clearly epithelial-like, with cytokeratin and EMA commonly present. These tumors 
show cell membrane-based reactivity for EMA. Just over half of proximal type epithelioid 
sarcoma express CD34 which is an important factor in distinguishing them from 
carcinomas, which are virtually always CD34 negative. Ninety-six percent of epithelioid 
sarcoma have been shown to express cyclin D1 in nuclei, and there may be variable 
expression of smooth muscle actin (SMA) (particularly in the spindle cells), muscle-specific 
actin (HHF35), neurofilament, claudin-1, podoplanin (D2-40), and FLI1. In addition, ERG is 
expressed in 38%, usually uniformly, similarly to the expression pattern seen in 
angiosarcoma and and GLUT-1 is positive in 40% to 50% of cases.  Proximal type of 
epithelioid sarcoma is generally negative for S-100 protein.  INI1 (SMARCB1) is deficient 
in approximately 90% of epitheliod sarcoma of both classic and proximal type, and its loss 
can be detected by immunohistochemistry or with fluorescence in situ hybridization. 
The differential diagnosis of proximal type epithelioid sarcoma encompasses several 
malignant conditions with INI1 loss, which often show epithelioid or rhabdoid 
morphology. Malignant rhabdoid tumor is also composed of sheets of large rounded 
cells that are usually CK positive, but malignant rhabdoid tumor predominantly arises in 
children younger than 3 years. Malignant rhabdoid tumor is typically poorly defined and 
infiltrative; the majority of its cells show eccentrically oriented vesicular nuclei and 
eosinophilic intracytoplasmic inclusions comprising aggregates of intermediate filaments 
characteristic of rhabdoid morphology. CK expression in malignant rhabdoid tumor is 
frequently in a dot-like pattern. In addition, malignant rhabdoid tumor do not typically 
express CD34. INI1 is lost in approximately 50% of epithelioid MPNST; these can occur in 
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both superficial and deep soft tissues of the extremities, and are composed of vague 
nodules comprising clusters, strands or cords of large, rounded cells with prominent 
nucleoli. These typically show diffuse and strong expression of S100 protein. 
Nuclear INI1 loss occurs in about 10% of soft-tissue myoepithelial carcinomas in adults. 
Myoepithelial tumors of soft tissue can arise at similar sites to proximal type of epitheliod 
sarcoma. They show a wide histologic spectrum but can be composed of sheets of 
polygonal or rounded cells. 
Other epithelioid neoplasms in the differential diagnosis of proximal type epithelioid 
sarcoma include epithelioid angiosarcomas, epithelioid hemangioendothelioma,  
pseudomyogenic hemangioendothelioma, epithelioid schwannoma and malignant 
melanoma. 
In conclusion proximal type epithelioid sarcoma is an extremely rare tumor with a well 
characterized histology and immunohistochemistry. It is difficult to treat in the head and 
neck region and the associated mortality rate is high. Aggressive surgical therapy with 
intensive follow-up is recommended. The prognosis depends on the resection status. 
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Case 78 
presented by Ricardo R. Lastra, University of Chicago  

Clinical History:   
17-year-old woman with a history of multinodular goiter presented in 2011 with acute 
onset of heavy vaginal bleeding and was found to have an 8.5 cm hemorrhagic mass 
protruding from the vaginal introitus.  The polypoid mass was originating from the cervix 
and surgically excised. 6 years later (2017) the patient re-presented with a cervical 
polypoid lesion (2.5 cm) and a left adnexal mass (7.5 cm). Representative blocks from the 
original cervical mass (2011) were submitted for this seminar.  

Pathology: 
Gross findings: The specimen consisted of a rubbery, polypoid mass measuring 8.5 x 8.3 
x 6.0 cm and weighing 217 g. It had a nodular but smooth outer surface and a tan, focally 
hemorrhagic cut surface.  
Microscopic: It is a deeply invasive, variably cellular, primitive, round to spindle cell 
neoplasm entrapping endocervical glands with focal subepithelial condensation. The 
tumor cells are relatively small, hyperchromatic, and demonstrated brisk mitotic activity as 
well as some apoptotic bodies. Islands of cartilaginous differentiation are present in some 
blocks (not submitted for the seminar). 

Differential diagnosis:  
Adenosarcoma with sarcomatous overgrowth versus embryonal rhabdomyosarcoma of 
the cervix  
Immunohistochemical study: Diffuse strong positivity for myogenic markers desmin and 
myogenin. No immunoreactivity for various cytokeratins, EMA, S100, SOX10, ER, PR, 
CD10, CD99, FLI1, CyclinD1. 

Diagnosis (2011): Embryonal rhabdomyosarcoma of the cervix (stage 
I) 
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Follow up: 
Following surgery (partial trachelectomy), the patient received combination 
chemotherapy and continued with no evidence of disease for several years, until 2017 (6 
years after diagnosis) when an endocervical polypoid lesion (2.5 cm) was excised and 
diagnosed as “recurrent” cervical embryonal rhabdomyosarcoma. At the same time, a 7.5 
cm left ovarian mass was identified and assumed to be metastatic rhabdomyosarcoma. 
However, in this clinicopathologic context, an alternative possibility: DICER1 syndrome 
with ovarian Sertoli-Leydig cell tumor was suggested.  The ovarian mass was excised and 
indeed it was a Sertoli-Leydig cell tumor with intermediate differentiation, with 
heterologous mucinous epithelial components.  
Molecular studies confirmed DICER1 mutation in both the Sertoli-Leydig cell tumor (c.904-
1G> C, splice acceptor and c.5439G > A p.E1813D) and in the cervical embryonal 
rhabdomyosarcoma (c.904-1G, splice acceptor and c.5425G > A p.G1809R). Patient was 
referred for genetic counseling where germline DICER1 mutation (c.904-1G > C, splice 
acceptor) was also detected. Molecular study of the “recurrent” cervical 
rhabdomyosarcoma (2017) revealed a partly different DICER1 gene mutation (c.904-1G > 
C splice acceptor and c.5439G > A p.E1813N) than the one identified in the original 
rhabdomyosarcoma (2011) suggesting a metachronous second primary cervical 
embryonal rhabdomyosarcoma (Cowan M et al, 2018). 
Currently (2020), the patient is well without disease. 

Final Diagnosis: Cervical embryonal rhabdomyosarcoma and 
ovarianSertoli-Leydig cell tumor, in the setting of germline DICER1 
syndrome 

Embryonal rhabdomyosarcoma of the cervix (2011), metachronous second primary 
embryonal rhabdomyosarcoma of the cervix (2017) and Sertoli-Leydig cell tumor of ovary 
(2017) with heterologous mucinous epithelial differentiation  
 

Comments:  
The original diagnosis of the 2011 cervical mass was that of a cervical rhabdomyosarcoma 
with both embryonal and alveolar patterns. However, molecular cytogenetic studies were 
negative for PAX3 (2q36.1) and for FOXO1 (13q14) rearrangement. The presence of 
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islands of cartilaginous differentiation was not appreciated and possible syndrome-
association was not considered in 2011 (not too surprising as DICER1 gene mutation 
causing pleuropulmonary blastoma was described only in 2009 by Hill et al., and various 
other lesions/tumors as manifestation of DICER1 syndrome described later on). 
Rhabdomyosarcoma is the most common soft tissue sarcoma of childhood. Unlike soft 
tissue sarcomas of adulthood, rhabdomyosarcomas in children preferentially occur in the 
head and neck region (35%) and genitourinary tract (25%). In the genital tract, the vagina 
is the most common site (Kirsch CH et al. 2014).  Rhabdomyosarcomas of the uterine 
cervix are exceedingly rare, and documented only in small case series and reports 
(Dehner LP et al. 2012; Daya DA, Scully RE 1988). Unlike vaginal rhabdomyosarcomas, 
they tend to occur in older children, adolescents and young adults, with a mean age of 
13-18 years old at the time of presentation. As the number of reported cases of cervical 
rhabdomyosarcomas have grown over the years, the link between this rare tumor to 
another rare disorder, DICER1 syndrome, has become more solidified (Foulkes WD et al, 
2011; Witkowski L et al, 2016; Bennett et al, 2021). 
DICER1 syndrome is a familial tumor susceptibility syndrome first described in 2009 in 
patients with pleuropulmonary blastoma (Hill DA et al. 2009).  It is caused by a germline 
mutation in the DICER1 gene and is inherited in an autosomal dominant manner. The 
penetrance is variable, reported to be around 15% for any of the associated 
manifestations, with fewer than half of mutation carriers affected (Slade I et al, 2011). 
DICER1 gene encodes for a highly conserved, multi-domain RNAse III enzyme that plays a 
critical role in the biogenesis of microRNA, which help to regulate gene expression. Most 
gene mutations involved in DICER1 syndrome lead to an abnormally short DICER protein 
that is unable to aid in the production of microRNA; without appropriate regulation of 
microRNA, genes are more likely to be expressed abnormally, potentially leading to 
abnormal cellular proliferation, differentiation and tumor formation (Foulkes WD et al, 
2014). 
The mutation pattern in DICER1 syndrome is unique among tumor suppressor genes in 
that the “first hit” in the germline is widely distributed, typically truncating, inactivation 
mutations, whereas the “second hit” consists of hotspot somatic missense mutations 
highly focused to exon 24 and 25, which encode the RNAase IIIb domain, responsible for 
cleaving precursor microRNAs to their final mature length. These alterations result in the 
formation of a mutant DICER1 protein with altered microRNA processing ability, rather 
than loss of the protein, as seen in other tumor suppressor genes such as retinoblastoma. 
Heterozygous germline DICER1 mutations, in the context of tissue-specific mutations, on 
the other allele, predispose a patient to various tumors. The most well-defined association 
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is pleuropulmonary blastoma, with approximately 66% of patients testing positive for a 
germline pathogenetic variant in DICER1. Other high-frequency phenotypes include 
nodular hyperplasia of thyroid, cystic nephroma of the kidney, Sertoli-Leydig cell tumor of 
the ovary, and cervical embryonal rhabdomyosarcoma. Sertoli-Leydig cell tumors are the 
most common gynecological manifestation of DICER1 syndrome; approximately 56-88% 
of cases and virtually all of moderately and poorly differentiated types, have been shown 
to harbor germline mutations in DICER1, compared to approximately 20-30% for cervical 
rhabdomyosarcomas (Garg K et al, 2018, Stewart CJR et al, 2016). Less frequent 
phenotypes include nasal chondromesenchymal hamartoma, ciliary body 
medulloepithelioma, and pineoblastoma/pituitary blastoma. 
DICER1-related extracranial rhabdomyosarcomas primarily involve the female genital 
tract. Within the uterus (cervix or corpus), embryonal rhabdomyosarcomas exhibit 
morphologic overlap with adenosarcomas, especially when adenosarcoma shows 
rhabdomyoblastic differentiation or sarcomatous overgrowth. There are published cases 
of cervical embryonal rhabdomyosarcoma having been misdiagnosed as adenosarcoma 
(de Kock L et al, 2020).  DICER1 mutation has also been described in genuine Mullerian 
adenosarcomas (Bean GR et al, 2018), though with less frequency than in cervical 
rhabdomyosarcomas.  
There is a high association of cervical embryonal rhabdomyosarcoma and Sertoli-Leydig 
cell tumor of the ovary with DICER1 syndrome; hence, such diagnoses should prompt 
genetic risk assessment referral. An additional interesting finding in the presented case is 
the development of a metachronous second primary cervical rhabdomyosarcoma with a 
different DICER1 alteration (Cowan M et al, 2018). 
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Case 79 
Clinical History 
A 61-year-old female patient developed a 9.0 x 7.0 x 5.0 cm measuring neoplasm at the 
vulva that has been marginally excised.  

Pathological Findings 
Histologically, a variable cellular neoplasm is seen that is composed of two components 
that are either irregularly admixed or sharply demarcated. One component is composed 
of bland, spindled tumour cells associated with numerous narrow and dilated vessels set 
in a collagenous, focally myxoid stroma with scattered mast cells. In addition, there is an 
abrupt or gradual transformation to a cellular tumour component. The cellular tumour 
component is composed of highly atypical spindled, polygonal and pleomorphic tumour 
cells including numerous multinucleated tumour giant cells. Tumour cell nuclei are 
enlarged, irregular and hyperchromatic. In some areas lipogenic cells with variations in 
size and shape and enlarged hyperchromatic nuclei are seen. Immunohistochemically, 
tumour cells stain positively for CD34, whereas ASMA, desmin, MDM2, CDK4 and p16 are 
all negative. 

Diagnosis: Cellular Angiofibroma with multifocal sarcomatous 
transformation 

Comments 
Cellular angiofibroma represents a rare mesenchymal neoplasm occurring predominantly 
in the superficial soft tissue of the genital region of middle-aged adults. Cellular 
angiofibroma affects female and male patients (here these lesions have been reported 
also as “angiofibroblastoma-like tumour”) but male patients tend to be older and lesions 
in males tend to be larger than in female patients. Most patients present with a well-
circumscribed, painless mass often with a long preoperative duration. The well-
circumscribed neoplasms are composed of short, intersecting fascicles of bland, spindled 
tumour cells and numerous small to medium sized, thick-walled, often hyalinized blood 
vessels. Tumour cells are set in a hyalinized or edematous stroma with scattered mast 
cells, and in many cases a lipomatous component is seen. Mitoses are seen but nuclear 
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atypia and necrosis are absent. Immunohistochemically, spindled tumour cells stain 
positively for CD34 in about two third of the cases, whereas ASMA and desmin are more 
rarely and rather focally positive. An expression of estrogen and progesterone receptors 
may be seen, wheresas S-100 protein and cytokeratins are negative. Tumour cells show 
loss of expression of Rb1, and loss of chromosome 13q14 similar as in spindle cell lipoma 
and mammary myofibroblastoma has been reported. Very rarely, cases of cellular 
angiofibroma contain an atypical or sarcoma-like component with features of 
pleomorphic sarcoma, atypical lipomatous tumour or pleomorphic liposarcoma. In 
addition to strong and diffuse p16 expression TP53 gene mutations have been detected 
in several cases. Despite worrisome morphological features no increased rate of local 
recurrences or metastases have been reported, and the prognostic significance of this 
phenomenon is uncertain.  
In the past malignant transformation in benign mesenchymal tumours has been denied 
with the exception of transformation of neurofibroma to malignant peripheral nerve 
sheath tumour especially in patients with known neurofibromatosis type 1. However, in 
the last decades it has been shown convincingly, that, although rare, malignant 
transformation may occur also in other mesenchymal neoplasms as it is the case for 
angiosarcoma arising within preexisting haemangioma or schwannoma, liposarcoma 
arising in preexisting lipoma or malignant transformation in dermatofibroma. 
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Case 80 
Case presentation: 
28-year-old male with abdominal pain who was found to have retroperitoneal mass. 
Excision of the mass was performed.  The patient was treated with 3 different lines of 
chemotherapy, however, he never achieved complete remission and died of disease 
approximately 2 years after diagnosis.  

Gross description: 
Resected mass was 12x10.5x9 cm and weighed 770 gm, with an attached 10 cm segment 
of bowel. On sectioning, mass appeared completely encapsulated and was tan and 
predominantly solid with multiple areas of hemorrhage, cystic degeneration and 
prominent necrosis. Some of the cystic spaces were filled with a clear serous fluid. Seven 
lymph nodes were found and were not involved by tumor.  

Microscopic description and immunohistochemical 
stains: 
Morphologically, tumor was composed of sheets of pleomorphic histiocytic cells with 
round to slightly irregular nuclei, open chromatin, small nucleoli, and abundant 
eosinophilic cytoplasm. Scattered inflammatory cells, including small lymphocytes and 
plasma cells are seen admixed with malignant cells. The tumor infiltrated full thickness of 
the bowel wall.  
 
By immunohistochemistry, the tumor was positive for CD4, CD68, PU.1, lysozyme, CD163, 
CD33, clusterin (weak), fascin (weak), and were negative for cytokeratin cocktail, melan A, 
S100, CD1a, CD45, CD20, CD3, CD43, CD21, CD23, CD117, myeloperoxidase, CD34, 
CD30, CD15, ALK-1, BRAF, chromogranin, OCT-4, and SALL-4. 
 
Molecular studies were negative for BRAF V600E and V600K mutations. FISH study was 
negative for BRAF (7q34) rearrangement. 
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Discussion: 
Histiocytic sarcoma (HS) is a rare malignant neoplasms derived from histiocytes. It most 
commonly in the sixth decade of life with a broad age range, and no gender 
predominance. Most common sites of involvement  are extranodal locations such as soft 
tissue, skin and gastrointestinal tract, but it can also involve lymph nodes. Histologically, 
the malignant cells are usually large, reminiscent of histiocytic with mild to severe 
pleomorphism. Admixed, there are inflammatory cells (small lymphocytes, histiocytes, 
plasma cells, and eosinophils). Immunophenotype is typical of histiocytic neoplasm 
including the positivity for CD4, CD11c, CD14, CD63, CD163, lysozyme, and CD45.  S100 
is positive in a subset of cases. Subset of cases carry BRAF V600E mutation. 
 
Differential diagnosis includes hematopoietic tumors (large cell lymphomas of B and T 
cell lineage, classic Hodgkin lymphoma, myeloid sarcoma), dendritic cell neoplasms 
(follicular and interdigitating dendritic cell sarcoma), Langerhans cell sarcoma, Rosai-
Dorfman disease. Furthermore, non-hematopoietic neoplasm such as carcinoma and 
melanoma with histiocytic features should be excluded. Mesenchymal neoplasms that 
should be considered in differential diagnosis include inflammatory myeofibroblastic 
tumor, liposarcoma (inflammatory or dedifferentiated), myxoinflammatory fibroblastic 
sarcoma, histiocytic variant of angiosarcoma, etc. 
 
Patients are usually treated with a CHOP (cyclophosphamide, danorubicine, oncovine, 
and prednisone) chemotherapy protocol, which is used for variety of lymphoma. 
Histiocytic sarcoma is an aggressive neoplasm with median survival of approximately 2.5 
years. 
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Figure 1. Colon infiltrated by histiocytic sarcoma 
 

 
 
Figure 2. Sheets of malignant histiocytic cells 
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Case 81 
Contributed by Franco Fedeli, MD, Malpighi Pathology Academy 

www.malpighipathologyacademy.org 

Clinical History:   
71 years old male with tumor in the left kidney of 6,5 cm in size. The patient laked family 
history of sickle cell trait or other hemoglobinopathies. Radical nephrectomy with regional 
lymphadenectomy was performed. Multiple metastatic sites were apparent at bone CT 
scan. The patient died 3 months later. 

Macroscopic findings:  
At gross examination, the specimen revealed a yellowish-white mass with extensive 
central cystic degeneration in the upper renal pole, 5.5 cm in diameter, with invasion of 
both perirenal and renal sinus fat. 

Histological Findings:  
The architectural pattern was non-glandular, including areas of solid, nested and cord like 
growth. The cytology of the tumor was composed by cells with rhabdoid and spindled 
sarcomatoid differentiation.  Giant pleomorphic and multinucleate tumor cells were 
present in some foci. Stroma showed marked inflammatory reaction. In other areas, pools 
of myxoid extracellular fluid were seen among sheets of plump, atypical cells with 
prominent nucleoli. Rare hyaline globules were also present. Focally, metaplastic bone 
was identified. 
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Immunohistochemical Findings:  
The tumor cells were positive for Vimentin, Cytokeratin (Cam5.2), EMA, CD10, PAX8 and 
OCT 3/4 and negative for Racemase, GATA 3. Fumarate Hydratase expression was 
diffusely retained. In addiction the tumor cells had shown loss of SMARCB1 (INI-1). 

Diagnosis: Renal cell carcinoma, unclassified with medullary 
phenotype 

Comments:  
Renal medullary carcinoma is a renal neoplasms occurring in association with sickle cell 
trait and, less frequently, with sickle cell disease. The existence of renal medullary 
carcinoma without a concomitant hemoglobinopathy is a controversial subject (1,2). 
According to the 4th edition of the World Health Organization’s “Classification of Tumours 
of the Urinary System and Male Genital Organs”, high-grade renal adenocarcinoma with 
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histologic and immunophenotypic findings consistent with those of medullary carcinoma 
occurring in a patient with no evidence of a hemoglobinopathy, is best categorized as 
unclassified renal cell carcinoma (RCC) with medullary phenotype. Sirohi et all (2) 
describe a series of 5 such patients (the second case is presented here) with no history of 
sickle cell disease or trait in which all tumors showed a poorly differentiated renal 
adenocarcinoma with aggressive behavior and morphologic and immunophenotypic 
characteristics identical to those of renal medullary carcinoma. 
These are tumors commonly present in young individuals, mostly in the third decade, with 
a range of 5 to 69 years. They show a male predilection with a male-to-female ratio of 2:1. 
Renal medullary carcinoma is an aggressive tumor, frequently with metastatic lesions at 
the time of presentation and dismal outcomes, with the longest reported survival of 15 
months. 
 
Histologic studies show poorly differentiated, high-grade infiltrative adenocarcinomas, 
frequently with reticular or microcystic patterns reminiscent of yolk sac tumor, and 
cribriform, adenoid cystic–like, solid, or trabecular architecture eliciting a desmoplastic 
stromal response. They often show areas with rhabdoid cytomorphology and stromal 
inflammation is common. Hemorrhage and extensive necrosis are frequently present. The 
necrosis pattern is most commonly suppurative, resembling microabscesses within the 
epithelial aggregates. 
 
Renal medullary carcinoma may be positive for CAM 5.2, pancytokeratin (AE1/AE3), 
vimentin, PAX-8, EMA, hypoxia-inducible factor (HIF), and vascular endothelial growth 
factor (VEGF). More recently, staining for a germ cell tumor marker, octamer-binding 
transcription factor 3/4 (OCT3/4), has shown positivity in most cases. OCT3/4 staining was 
notably absent in all cases of collecting duct carcinoma (CDC) and urothelial carcinoma 
(3,4). Renal medullary carcinoma has been shown to have a complete loss of tumor 
suppressor gene integrase interactor 1 (INI1), beeing similar to that seen in the malignant 
rhabdoid tumor of the kidney (5). In contrast, all renal cell carcinoma or urothelial cell 
carcinomas, including those with rhabdoid features, expressed INI1. 
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