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  Table 7.1    Benign components in liver FNAs   

 Descriptions  Differentials 

 Hepatocytes  Sheets, trabeculae or tissue fragments, and/or dispersed 
individual cells with centrally located round- to oval-shaped 
nuclei, small nucleoli, granular chromatin, intranuclear 
pseudoinclusions, dense cytoplasm, and bile pigment. 
Binucleation is common 

 Large oval-shaped cells with granular chromatin, small 
nucleoli, and dense cytoplasm. Nuclei may show mild atypia, 
but with smooth nuclear membrane 
 DD: liver cell adenoma, focal nodular hyperplasia, well-
differentiated hepatocellular carcinoma, melanoma, and 
metastatic carcinomas 

 Bile duct 
epithelium 
(bile ductules) 

 Small clusters or sheets of cuboidal cells, granular chromatin, 
inconspicuous nucleoli, scant cytoplasm 

 Bile ductules appear as rows or clusters of epithelial cells with 
ovoid darkly stained overlapping nuclei and scant cytoplasm 

 The size of cells is smaller than hepatocytes  DD: cholangiocarcinoma, metastatic adenocarcinoma 
 Nuclear disarray may be present 

 Kupffer cells  Intermediate-sized cells with elongated nuclei, vacuolated 
cytoplasm, and cytoplasmic pigment (hemosiderin) 

 Resemble macrophages 
 DD: endothelial cells, cholangiocarcinoma, metastatic 
adenocarcinoma 

 Histiocytes  Loosely formed two-dimensional clusters or dispersed 
individual cells, with coffee bean-shape nuclei, fi ne 
chromatin, inconspicuous nucleoli, and foamy cytoplasm 

 Cells have coffee bean-shape nuclei, cytoplasmic vacuoles and 
pigment, and normal N:C ratio 
 DD: cholangiocarcinoma, hepatocellular carcinoma 

 Mallory body  Cytoplasmic eosinophilic inclusion, with red color by 
Papanicolaou stain and blue color by Diff-Quik stain, 
characteristic twisted-rope appearance 

 It consists of intermediate keratins that have been ubiquinated 
or bound by other proteins such as heat shock proteins or p62 
 DD: eosinophilic body in urothelial cell carcinoma 

 Commonly seen in alcohol-related liver disease and 
hepatocellular carcinoma 

 Lipofuscin  Cytoplasmic pigment with golden brown color with 
Papanicolaou stain, and green-brown color with Diff-Quik stain 

 Normal fi ndings related to cellular aging and/or degenerative 
changes 
 DD: melanin pigment 

 Hemosiderin  Cytoplasmic pigment with yellow-brown color with 
Papanicolaou stain and blue-brown color with Diff-Quik stain 

 When present in large quantities, it suggests an abnormal iron 
metabolism 
 DD: melanin pigment 

 Bile pigment  Cytoplasmic pigment with dark-green or brown color with 
Papanicolaou and Diff-Quik stains 

 It may not be seen in normal hepatocytes by Diff-Quik stain 
 DD: melanin pigment 
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  Table 7.2    Neoplastic lesions in liver FNAs   

 Conditions  Descriptions  Differentials 

 Focal nodular 
hyperplasia 

 Benign-appearing hepatocytes without atypia  Absence of nuclear atypia 
 Benign bile duct epithelial cells  Benign bile duct epithelial cells 

 DD: liver cell adenoma. Regenerating nodule in cirrhosis 
 Liver cell adenoma  Benign-appearing hepatocytes  Scant specimen with mild hepatocyte atypia 

 Absence of bile duct epithelial cells  DD: well-differentiated hepatocellular carcinoma 
 Bile duct hamartoma  Benign ductal epithelium  Scant specimen, no malignant features 

 Benign-appearing hepatocytes  DD: cholangiocarcinoma, metastatic adenocarcinoma 
 Scattered stromal cells 

 Hepatocellular 
carcinoma (well 
differentiated) 

 Tubules, cords, nests, sheets, or dispersed tumor cells  Tumor cells resemble normal hepatocytes 
 Increased N:C ratio  Numerous naked nuclei 
 Large round nuclei, granular chromatin, prominent nucleoli  Endothelial cell surrounding thickened cords of tumor cells 
 Cytoplasmic bile pigment  DD: regenerating nodule of cirrhosis, liver cell adenoma, 

focal nodular hyperplasia 
 Hepatocellular 
carcinoma (poorly 
differentiated) 

 Dyscohesive, dispersed individual tumor cells  Numerous naked nuclei 
 Markedly pleomorphism  Clear cytoplasm in 10 % of tumors 
 Giant tumor cells  Markedly nuclear atypia 

 DD: metastatic carcinoma, cholangiocarcinoma 
 Cholangiocarcinoma  Clusters, crowded sheets, and dispersed individual 

cuboidal cells 
 Rare or no cytoplasmic bile pigment, no formation of 
sinusoidal capillaries around tumor cells, no naked nuclei 

 Large nuclei with variation in size and shape  DD: hepatocellular carcinoma 
 High N:C ratio and scant cytoplasm  Metastatic adenocarcinoma 

 Metastatic 
adenocarcinoma 

 Three-dimensional clusters, papillary and acinar 
arrangements of columnar cells. Tumor cells have high 
N/C ratios, prominent nucleoli, coarse chromatin, “lacy” 
cytoplasm with vacuolization (cytoplasmic mucin) 

 Columnar cells have high N:C ratio with irregular nuclear 
membrane, coarse chromatin, prominent nucleoli, and 
cytoplasmic vacuole (mucin production) 
 DD: cholangiocarcinoma, hepatocellular carcinoma 

 Metastatic squamous 
cell carcinoma 

    Dyscohesive clusters, loosely formed two-dimensional 
cellular sheets and scattered individual polymorphic cells, 
with or without keratinization 

 Polygonal, rounded, elongated, or tadpole- shaped cells 
with large dark nuclei, smudgy chromatin, and dense 
cytoplasm (cytokeratin formation) 

 Tumor necrosis  DD: poorly differentiated hepatocellular carcinoma 
 Metastatic small cell 
carcinoma 

 Tight clusters of small hyperchromatic cells (2–3 times the 
size of mature lymphocytes) with nuclear molding and 
crowding, nuclear stripes (broken nuclear material), 
inconspicuous nucleoli, scant cytoplasm 

 Fine chromatin (“salt-pepper” appearance), paranuclear 
blue bodies, mitosis, necrosis, and apoptotic bodies 
 DD: lymphoma, basaloid squamous cell carcinoma, and 
poorly differentiated adenocarcinoma 

 Metastatic melanoma  Scattered individual large cells with prominent nucleoli 
and cytoplasmic melanin pigment. Binucleation with 
“mirror” arrangement. Pseudointranuclear inclusions 

 Large-sized malignant cells with prominent nucleoli, dense 
cytoplasm 
 DD: poorly differentiated carcinoma, Hodgkin lymphoma, 
hepatocellular carcinoma 

 Lymphoma 
(non-Hodgkin 
lymphoma) 

 Dispersed individual atypical lymphoid cells with coarse 
chromatin and irregular nuclear membrane, prominent 
nucleoli. High N:C ratio and scant cytoplasm. Increased 
mitotic activity and the presence of background 
lymphoglandular bodies 

 The size of tumor cells ranges from small to large 
depending on the type of lymphoma. Monomorphic 
population of lymphocytes is characteristic for SLL/CLL 
 DD: reactive lymphocytes, small cell carcinoma, poorly 
differentiated carcinoma 

 Nonepithelial cell 
neoplasm 

 Individual or clusters of spindle cells, small round cells, or 
pleomorphic tumor cells 

 DD: muscle, nerve tumors, small round cell tumor, and 
sarcomas 
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7.1                Image-Based Questions 1–38 

   Fig. 7.1       

      Q-1. A 65-year-old smoker with both lung and liver masses 
had a CT-guided fi ne-needle aspiration (FNA) of the 
liver lesion. What is the diagnosis of the liver FNA?

    (a)    Lymphoma   
   (b)    Metastatic small cell carcinoma   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    
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      Q-2. All of the following features are seen in a fi ne- needle 
aspiration (FNA) of a poorly differentiated hepatocel-
lular carcinoma (HCC), EXCEPT:

    (a)    Numerous dispersed naked nuclei   
   (b)    Cords and/or individual polygonal cells   
   (c)    Fine and evenly distributed chromatin   
   (d)    Prominent nucleoli    

   Fig. 7.2       
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      Q-3. A 67-year-old male presented with abdominal pain 
and discomfort. A CT scan revealed a submucosal 
mass in the stomach and multiple liver mass. 
Subsequently, a CT-guided FNA was performed. The 
differential diagnosis of the lesion includes all of the 
following, EXCEPT:

    (a)    Gastrointestinal stromal tumor (GIST)   
   (b)    Sarcomatoid mesothelioma   
   (c)    Angiomyolipoma (AML)   
   (d)    Poorly differentiated adenocarcinoma    

   Fig. 7.3        
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      Q-4. A patient who had a history of a “skin tumor” devel-
oped multiple liver masses. In FNA smears of the 
liver mass, scattered “atypical spindle cells” were 
identifi ed. Which one of the following panels is most 
useful in confi rmation of the diagnosis of this lesion?

    (a)    S100, HMB45, and Melanin A   
   (b)    C-kit, CD34, and cytokeratin   
   (c)    CK5/6, p63, and p40   
   (d)    CK20, synaptophysin, and chromogranin    

   Fig. 7.4       
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      Q-5. An 80-year-old male presented with abdominal pain, 
jaundice, hematuria, and liver masses. An ultrasound- 
guided FNA was performed. What is the diagnosis of 
this liver FNA?

    (a)    Lymphoma   
   (b)    Metastatic urothelial cell carcinoma   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.5        
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      Q-6. A patient with history of kidney cancer developed 
multiple liver masses and a rapidly enlarging liver. 
CT-guided FNA of the liver mass was performed. 
What is the diagnosis of this liver FNA?

    (a)    Metastatic renal cell carcinoma (RCC)   
   (b)    Metastatic urothelial cell carcinoma   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.6        
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      Q-7. A 34-year-old female with a history of “skin cancer” 
now develops lung and liver masses. What is the diag-
nosis of this liver FNA?

    (a)    Metastatic melanoma   
   (b)    Metastatic urothelial cell carcinoma   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.7       
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      Q-8. A 56-year-old male presented with abdominal pain, 
jaundice, and liver masses. What is the diagnosis of 
this liver FNA?

    (a)    Metastatic poorly differentiated adenocarcinoma   
   (b)    Metastatic melanoma   
   (c)    Hepatocellular carcinoma   
   (d)    Metastatic poorly differentiated squamous cell 

carcinoma    

   Fig. 7.8        
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      Q-9. A 38-year-old healthy female developed abdominal 
pain and discomfort. A mass in right liver was found, 
and a subsequent    ultrasound-guided liver mass FNA 
was performed. What is the diagnosis of this liver 
FNA?

    (a)    Granulomatous hepatitis   
   (b)    Leiomyosarcoma   
   (c)    Hepatocellular carcinoma   
   (d)    Hemangioma    

   Fig. 7.9        
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      Q-10. A 61-year-old male with clinical presentation of lung 
and liver masses had an ultrasound-guided FNA of 
the liver mass. What is the diagnosis of cells seen in 
this liver FNA?

    (a)    Metastatic adenocarcinoma of the lung   
   (b)    Hepatocellular carcinoma   
   (c)    Metastatic renal cell carcinoma   
   (d)    Metastatic small cell carcinoma    

   Fig. 7.10        

7 Liver Fine-Needle Aspiration



422

      Q-11. A 40-year-old female with bilateral kidney lesions 
and multiple small liver cystic lesions developed 
severe abdominal pain and discomfort. Ultrasound-
guided liver nodule FNA was performed. What is the 
diagnosis of this liver FNA?

    (a)    Metastatic adenocarcinoma   
   (b)    Bile duct hamartoma   
   (c)    Hepatocellular carcinoma   
   (d)    Liver cell adenoma    

   Fig. 7.11        
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      Q-12. A 52-year-old male presented with obstructive jaun-
dice, urticaria, and an enlarged abdomen. A large cys-
tic lesion was found in the liver by ultrasound. If the 
lesion is aspirated, which one of the following fea-
tures can be seen, EXCEPT:

    (a)    Numerous dispersed naked nuclei   
   (b)    Acellular debris   
   (c)    Fragments of the laminated membrane   
   (d)    Scolices and hooklets    

   Fig. 7.12        
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      Q-13. A 52-year-old male presented with obstructive jaun-
dice, urticaria, and enlarged abdomen. A large liver 
mass was found by ultrasound study. What is the 
diagnosis of this liver FNA?

    (a)    Metastatic adenocarcinoma   
   (b)    Bile duct hamartoma   
   (c)    Well-differentiated hepatocellular carcinoma      
   (d)    Liver cell adenoma    

   Fig. 7.13        
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      Q-14. A patient presented with diarrhea, abdominal pain, 
and liver masses. An ultrasound-guided FNA was 
performed. What is the diagnosis?

    (a)    Metastatic poorly differentiated adenocarcinoma   
   (b)    Metastatic small cell carcinoma   
   (c)    Hepatocellular carcinoma   
   (d)    Metastatic carcinoid    

   Fig. 7.14        
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      Q-15. A 70-year-old female with a history of breast cancer 
developed lymphadenopathy, fever, weight loss, and 
multiple liver masses. What is the diagnosis of this 
liver FNA?

    (a)    Metastatic poorly differentiated adenocarcinoma   
   (b)    Metastatic small cell carcinoma   
   (c)    Hepatocellular carcinoma   
   (d)    Diffuse large B-cell lymphoma (DLBCL)    

   Fig. 7.15        
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      Q-16. A 70-year-old female with a history of primary scle-
rosing cholangitis developed obstructive jaundice, 
weight loss, and multiple liver masses. Endoscopic 
ultrasound- guided FNA (EUS-FNA) was performed. 
What is the diagnosis of this liver FNA?

    (a)    Bile duct hamartoma   
   (b)    Metastatic melanoma   
   (c)    Hepatocellular carcinoma   
   (d)    Cholangiocarcinoma    

   Fig. 7.16        
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      Q-17. A 66-year-old male with malignant history developed 
multiple liver masses. What is the diagnosis of cells 
seen in this liver FNA specimen?

    (a)    Metastatic adenocarcinoma of the lung   
   (b)    Metastatic adenocarcinoma of the prostate   
   (c)    Metastatic adenocarcinoma of the colon   
   (d)    Metastatic small cell carcinoma    

   Fig. 7.17        
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      Q-18. A 69-year-old female presented with a right adnexal 
mass and liver masses. What is the diagnosis of cells 
seen in this liver FNA?

    (a)    Metastatic papillary adenocarcinoma of the lung   
   (b)    Metastatic mucinous adenocarcinoma of the 

ovary   
   (c)    Metastatic adenocarcinoma of the colon   
   (d)    Metastatic small cell carcinoma    

   Fig. 7.18        
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      Q-19. An immunocompromised patient develops jaundice, 
fever, and multiple liver masses. What is the diagnosis 
of this liver FNA?

    (a)    Metastatic adenocarcinoma   
   (b)    Lymphoma   
   (c)    Actinomysis   
   (d)    Metastatic small cell carcinoma    

   Fig. 7.19        
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      Q-20. What is the diagnosis of this liver mass?
    (a)    Metastatic small cell carcinoma   
   (b)    Hepatocellular carcinoma   
   (c)    Metastatic carcinoid of the GI tract   
   (d)    Metastatic poorly differentiated adenocarcinoma    

   Fig. 7.20        
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      Q-21. What is the diagnosis of this large liver mass from a 
patient who also has a 1.0 cm mass in the pancreas?

    (a)    Metastatic small cell carcinoma   
   (b)    Hepatocellular carcinoma   
   (c)    Metastatic endocrine tumor   
   (d)    Metastatic poorly differentiated adenocarcinoma    

   Fig. 7.21        
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      Q-22. What is the diagnosis of this liver FNA?
    (a)    Metastatic melanoma   
   (b)    Normal liver cells   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.22        
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      Q-23. A 58-year-old has a history of a stomach tumor and 
now develops liver masses. What is the diagnosis of 
this liver FNA?

    (a)    Metastatic melanoma   
   (b)    Normal liver cells   
   (c)    Metastatic adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.23        
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      Q-24. What is the diagnosis of this large liver mass?
    (a)    Normal liver cells   
   (b)    Hepatocellular carcinoma   
   (c)    Endocrine tumor   
   (d)    Metastatic poorly differentiated adenocarcinoma    

   Fig. 7.24       
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      Q-25. A 58-year-old male with a history of “skin cancer” 
now develops multiple liver masses. What is the diag-
nosis of this liver FNA?

    (a)    Metastatic melanoma   
   (b)    Normal liver cells   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.25        
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      Q-26. A 68-year-old male with a history of alcohol abuse 
now develops multiple liver masses. What is the diag-
nosis of this liver FNA?

    (a)    Metastatic melanoma   
   (b)    Normal liver cells   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.26        
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      Q-27. A 2-year-old boy with abdominal enlargement is 
found to have a large liver mass. What is the diagnosis 
of this liver FNA?

    (a)    Metastatic small cell carcinoma   
   (b)    Normal liver cells   
   (c)    Hepatoblastoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.27        
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      Q-28. A 9-year-old boy with kidney and liver masses had a liver 
mass FNA. What is the diagnosis of this liver FNA?

    (a)    Metastatic small cell carcinoma   
   (b)    Normal liver cells   
   (c)    Hepatoblastoma   
   (d)    Metastatic Wilm’s tumor    

   Fig. 7.28        
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      Q-29. A 22-year-old female who has a history of a “uterus 
tumor” develops a liver mass. What is the diagnosis of 
this liver FNA?

    (a)    Fibrolamellar hepatocellular carcinoma   
   (b)    Well-differentiated hepatocellular carcinoma   
   (c)    Cholangiocarcinoma   
   (d)    Metastatic melanoma    

   Fig. 7.29        
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      Q-30. A 30-year-old female who has a history of “uterus 
tumor” develops multiple liver masses. What is the 
diagnosis of this liver FNA?

    (a)    Metastatic spindle cell carcinoma   
   (b)    Metastatic spindle cell melanoma   
   (c)    Hemangioma   
   (d)    Metastatic leiomyosarcoma    

   Fig. 7.30        
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      Q-31. What is the diagnosis of this liver FNA?
    (a)    Metastatic melanoma   
   (b)    Normal liver cells   
   (c)    Poorly differentiated adenocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.31        
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      Q-32. A 40-year-old anemic patient develops liver enlarge-
ment. What is the diagnosis of this liver FNA?

    (a)    Reed-Sternberg cells of Hodgkin lymphoma   
   (b)    Normal liver cells   
   (c)    Extramedullary hematopoiesis   
   (d)    Hepatocellular carcinoma    

   Fig. 7.32        
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      Q-33. What is the diagnosis of this liver FNA?
    (a)    Carcinoid   
   (b)    Normal liver cells   
   (c)    Benign bile duct epithelial cells   
   (d)    Hepatocellular carcinoma    

   Fig. 7.33        
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      Q-34. What is the diagnosis of this liver FNA?
    (a)    Carcinoid   
   (b)    Normal liver cells   
   (c)    Poorly differentiated hepatocellular carcinoma   
   (d)    Well-differentiated hepatocellular carcinoma    

   Fig. 7.34        
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      Q-35. What is the diagnosis of this liver FNA from a 
42-year- old female?

    (a)    Liver cell adenoma   
   (b)    Focal nodular hyperplasia   
   (c)    Cholangiocarcinoma   
   (d)    Well-differentiated hepatocellular carcinoma    

   Fig. 7.35        
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      Q-36. An 83-year-old has a history of a skin tumor and 
develops multiple liver masses. What is the diagnosis 
of this liver FNA?

    (a)    Metastatic poorly differentiated adenocarcinoma   
   (b)    Metastatic squamous cell carcinoma   
   (c)    Poorly differentiated hepatocellular carcinoma   
   (d)    Well-differentiated hepatocellular carcinoma    

   Fig. 7.36        
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      Q-37. What is the diagnosis of this liver FNA?
    (a)    Carcinoid   
   (b)    Normal liver cells   
   (c)    Cholangiocarcinoma   
   (d)    Hepatocellular carcinoma    

   Fig. 7.37        
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      Q-38. A liver FNA was performed on a patient with multiple 
liver masses. The diagnosis of metastatic adenocarci-
noma was made. Which one is the most possible pri-
mary site of the tumor?

    (a)    Breast   
   (b)    Lung   
   (c)    Colon   
   (d)    Renal         

   Fig. 7.38        
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7.2     Text-Based Questions 39–75 

     Q-39. All of the following features are seen in a fi ne-needle 
aspiration (FNA) containing benign hepatocytes, 
EXCEPT:

    (a)    Numerous dispersed naked nuclei   
   (b)    Sheets of polygonal cells and individual 

hepatocytes   
   (c)    Centrally placed nuclei with binucleation   
   (d)    Prominent nucleoli      

   Q-40. Which statement about the liver cell adenoma is 
correct?

    (a)    It is a benign tumor and has no risk to progress 
into malignancy   

   (b)    The tumor reveals clusters of pleomorphic cells 
and numerous naked nuclei   

   (c)    It commonly occurs in females under the age of 
30 and is related to long-term use of oral 
contraceptives   

   (d)    Tumor necrosis is a common fi nding      

   Q-41. All of these cytological features are seen in cholan-
giocarcinomas, EXCEPT:

    (a)    Nuclear enlargement and variation in size and 
shape   

   (b)    Trabeculae, cords, and nested arrangements   
   (c)    Large oval nuclei and coarse chromatin   
   (d)    Numerous naked nuclei      

   Q-42. Which statement regarding fatty change of the liver is 
correct?

    (a)    Fatty change is reported in 40 % of early HCC   
   (b)    Fatty change is only observed in benign hepato-

cellular lesion   
   (c)    Prevalence of fatty change increases along with 

increase in tumor size   
   (d)    Fatty change is only observed in benign hepato-

cellular nodules      

   Q-43. All of the following cytological features of benign 
bile duct epithelial cells on a liver FNA specimen are 
correct, EXCEPT:

    (a)    The size of bile duct epithelial cells is similar to 
normal hepatocytes   

   (b)    Bile duct epithelial cells have hyperchromatic 
nuclei   

   (c)    In benign ductal epithelial cells, nuclear overlap-
ping and disarray are common   

   (d)    Benign bile duct epithelial cells have scant 
cytoplasm      

   Q-44. Which cytological feature is most useful in the sepa-
ration of hepatocellular carcinoma (HCC) from 
cholangiocarcinoma:

    (a)    The size of tumor cells, i.e., the tumor cell of HCC is 
bigger than that of cholangiocarcinoma.   

   (b)    Nuclear enlargement and variation in size and 
shape   

   (c)    Identifi cation of bile and sinusoidal capillaries   
   (d)    Presence of prominent nucleoli      

   Q-45. All descriptions of cytological features of hepatic 
angiomyolipoma (AML) on a liver FNA specimen are 
correct, EXCEPT:

    (a)    Presence of extramedullary hematopoiesis   
   (b)    Tumor consists of fat, epithelioid spindle cells 

(myoid cells), and an increased vascularity   
   (c)    Hepatic AML cannot be diagnosed accurately by 

FNA   
   (d)    Some of the tumor may have virtually no fat      

   Q-46. Which immuno panel is most useful in the separation 
of HCC from a cholangiocarcinoma?

    (a)    Positive alpha-fetoprotein (AFP), negative CD10   
   (b)    Positive HepPar1, negative CD10   
   (c)    Positive HepPar1 and CD10, negative epithelial 

membrane antigen (EMA), monoclonal carcino-
embryonic antigen (CEA), and CK7   

   (d)    Negative alpha-fetoprotein (AFP), negative 
CD10    

     Q-47. For the diagnosis of liver malignancy, ultrasound- 
and/or CT-guided percutaneous FNA have similar 
sensitivity and specifi city as endoscopic ultrasound-
guided FNA (EUS-FNA), true or false?

    (a)    True   
   (b)    False      

   Q-48. Which risk factor is NOT signifi cantly associated 
with cholangiocarcinoma?

    (a)    Primary sclerosing cholangitis   
   (b)    Cirrhosis   
   (c)    Infection with the parasitic liver fl ukes 

 Opisthorchis viverrini  or  Clonorchis sinensis    
   (d)    Exposure to thorotrast      

   Q-49. Which cytological feature is NOT seen in liver cell 
adenoma?

    (a)    Spindle-shaped endothelial cells   
   (b)    Preserved reticulin scaffold   
   (c)    Prominent bile pigment   
   (d)    Benign bile duct epithelial cells      
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   Q-50. All of the following features can be seen in a well- 
differentiated HCC, EXCEPT:

    (a)    Preserved reticulin scaffold pattern   
   (b)    Dense cytoplasm   
   (c)    Prominent nucleoli   
   (d)    Shared cell borders      

   Q-51. A 65-year-old patient with cirrhosis developed a rap-
idly enlarged liver mass. On a liver FNA specimen, 
numerous clusters of liver cells with mild nuclear 
atypia are identifi ed. Which one of the following 
tumors is most likely to be diagnosed?

    (a)    Cholangiocarcinoma   
   (b)    Poorly differentiated hepatocellular carcinoma   
   (c)    Well-differentiated hepatocellular carcinoma   
   (d)    Small cell carcinoma      

   Q-52. A 60-year-old male patient presents with retroperito-
neal lymphadenopathy and diffuse enlargement of the 
liver. An ultrasound-guided liver FNA was performed. 
On cytology smear and cell block section, numerous 
dyscohesive small to intermediate-sized cells with 
high N:C ratios, hyperchromatic coarse chromatin, 
and prominent nucleoli are identifi ed. Rare scattered 
hepatocytes are also present. What is the likely diag-
nosis of the liver FNA?

    (a)    Cholangiocarcinoma   
   (b)    Poorly differentiated hepatocellular carcinoma   
   (c)    Lymphoma   
   (d)    Small cell carcinoma      

   Q-53. A liver FNA was performed on a 60-year-old female 
smoker who presented with a right liver infi ltration 
and right pleural effusion. On the cytological prepara-
tion, large sheets and tight clusters of atypical epithe-
lioid cells are identifi ed; some of them have “signet 
ring” cell features. What is the diagnosis of the liver 
FNA?

    (a)    Metastatic adenocarcinoma of the colon   
   (b)    Metastatic adenocarcinoma of the lung   
   (c)    Cholangiocarcinoma   
   (d)    Well-differentiated hepatocellular carcinoma      

   Q-54. Immuno marker HepPar1 is positive for hepatocellu-
lar carcinoma and negative for cholangiocarcinoma, 
true or false?

    (a)    True   
   (b)    False      

   Q-55. Which of the following cytological feature is most 
useful in the separation of a metastatic poorly 

 differentiated adenocarcinoma from a metastatic 
small cell carcinoma in liver FNA specimen?

    (a)    Prominent nucleoli   
   (b)    Fine or coarse chromatin pattern   
   (c)    Tumor necrosis   
   (d)    Organoid and/or rosettes arrangement of tumor 

cells      

   Q-56. A cytological smear of liver FNA reveals a bloody 
smear with numerous two-dimensional clusters and/
or sheets of spindle cells, the differential diagnosis of 
the lesion includes all of the following, EXCEPT:

    (a)    Cholangiocarcinoma   
   (b)    Hemangioma   
   (c)    Metastatic melanoma   
   (d)    Angiomyolipoma      

   Q-57. All of the following cytological features can be seen 
in metastatic prostate carcinoma, EXCEPT:

    (a)    Microacini arrangement   
   (b)    Intermediate-sized tumor cells   
   (c)    Paranuclear blue bodies in the cytoplasm   
   (d)    Prominent nucleoli      

   Q-58. The cytological feature of fi brolamellar hepatocellu-
lar carcinoma includes all of them, EXCEPT:

    (a)    Large polygonal tumor cells with abundant 
cytoplasm   

   (b)    Intermediate-sized tumor cells   
   (c)    Intracytoplasmic hyaline globules   
   (d)    Prominent nucleoli      

   Q-59. A liver FNA was performed on a patient with multiple 
liver masses. On the FNA preparation, it revealed 
three- dimensional clusters of tall columnar cells with 
hyperchromatic nuclei, coarse chromatin, prominent 
nucleoli, irregular nuclear membrane, and feathering 
cytoplasm. Tumor necrosis is also identifi ed. Which 
one is the most possible primary site of the tumor?

    (a)    Breast   
   (b)    Lung   
   (c)    Colon   
   (d)    Kidney         

   Q-60. A female patient with a breast mass developed liver 
masses. All of the following features can be seen in a 
metastatic breast carcinoma. EXCEPT:

    (a)    Prominent nucleoli   
   (b)    Intracytoplasmic lumina (Magenta body)   
   (c)    Three-dimensional cell clusters   
   (d)    Naked nuclei      
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   Q-61. All of the following features can be seen in a 
 well- differentiated HCC, EXCEPT:

    (a)    Preserved reticulin scaffold pattern   
   (b)    Dense cytoplasm   
   (c)    Prominent nucleoli   
   (d)    Shared cell borders      

   Q-62. Cytological features of a metastatic carcinoid tumor 
may include all of the following, EXCEPT:

    (a)    Fine chromatin pattern (so-called “salt-and- 
pepper” pattern)   

   (b)    Inconspicuous or small nucleoli   
   (c)    Scant cytoplasm   
   (d)    Nuclear grooves      

   Q-63. Which of the following cytological features is help-
ful in the differential diagnosis of a metastatic carci-
noid tumor from cholangiocarcinoma in a liver FNA 
specimen?

    (a)    Fine chromatin pattern   
   (b)    Three-dimensional and/or pseudoacinar arrange-

ments of tumor cells   
   (c)    Lacy cytoplasm with vacuolization   
   (d)    Dispersed tumor cells with marked atypia and 

enlargement      

   Q-64. A liver FNA specimen characteristic of a metastatic 
small cell carcinoma includes all of the following, 
EXCEPT:

    (a)    Hyperchromatic nuclei and prominent nucleoli   
   (b)    Scant cytoplasm   
   (c)    Three-dimensional cell clusters with nuclear 

molding   
   (d)    Individual tumor cells with fi ne chromatin      

   Q-65. In a FNA specimen, cells reveal “pseudointranuclear 
inclusions” and mild cytological atypia. All of the fol-
lowing lesions/tumors can have this cytological fea-
ture, EXCEPT:

    (a)    Focal nodular hyperplasia   
   (b)    Liver cell adenoma   
   (c)    Cholangiocarcinoma   
   (d)    Hepatocellular carcinoma      

   Q-66. In a FNA specimen, atypical cells reveal “clear cyto-
plasm.” All of the following lesions/tumors can have 
this cytological feature, EXCEPT:

    (a)    Focal nodular hyperplasia   
   (b)    Renal cell carcinoma   
   (c)    Cholangiocarcinoma   
   (d)    Hepatocellular carcinoma      

   Q-67. In a FNA specimen, which one of the following fea-
tures is indicative of a well-differentiated hepatocel-
lular carcinoma (HCC)?

    (a)    Numerous large clusters of cells   
   (b)    Lacunae spaces on cell block preparation   
   (c)    Presence of a “second population” of cells   
   (d)    Sinusoidal capillaries surrounding the markedly 

thickened trabeculae of neoplastic cells      

   Q-68. In a FNA specimen, which one of the following 
features is best seen in a bile duct hamartoma but not 
in a metastatic adenocarcinoma?

    (a)    Sheets or loosely formed clusters of columnar 
cells   

   (b)    Benign-appearing hepatocytes   
   (c)    Presence of a “second population” of cells   
   (d)    Three-dimensional, dark colored cellular 

clusters      

   Q-69. Which of the feature is NOT seen in a metastatic 
squamous cell carcinoma in a liver FNA specimen?

    (a)    Large nuclei with smudgy chromatin   
   (b)    Nuclei with variation in size and shape   
   (c)    Pyknotic nuclei   
   (d)    Cytokeratin formation      

   Q-70. A HIV positive patient developed a diffusely enlarged 
liver and peripheral lymphadenopathy. Which one of 
the following lymphomas is associated with c-myc 
gene rearrangement and shows no evidence of HHV-8 
infection?

    (a)    Burkitt’s or Burkitt’s-like lymphoma (BL)   
   (b)    Diffuse large B-cell lymphoma (DLBCL)   
   (c)    Peripheral T-cell non-Hodgkin lymphoma (NHL)   
   (d)    Primary effusion lymphoma (PEL)      

   Q-71. In a FNA specimen, which one of the following 
features favors the diagnosis of diffuse large B-cell 
lymphoma (DLBCL) over a metastatic poorly differ-
entiated adenocarcinoma?

    (a)    Numerous large clusters of cells   
   (b)    Dispersed individual large atypical cells   
   (c)    Presence of a “second population” of cells on the 

slides   
   (d)    Pseudointranuclear inclusions      

   Q-72. Which of the following features favors the diagnosis 
of a metastatic melanoma over the diagnosis of a 
hepatocellular carcinoma (HCC) in a liver FNA 
specimen?

    (a)    Large nuclei with prominent nucleoli   
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   (b)    Binucleation with “mirror” image   
   (c)    Variation of nuclear size   
   (d)    Predominantly isolated large cells with “cherry 

red” nuclei      

   Q-73. Which statement regarding cholangiocarcinoma is 
NOT correct?

    (a)    Cholangiocarcinoma is virtually indistinguishable 
from a metastatic adenocarcinoma   

   (b)    Cholangiocarcinoma is always seen in a cirrhotic 
liver   

   (c)    Tumor cells have large oval nuclei and coarse 
chromatin   

   (d)    Crowded sheets and clusters of tumor cells      

   Q-74. The most notable features of hepatocellular carcinoma 
(HCC) include all of the following, EXCEPT:

    (a)    Polygonal large cells with centrally placed nuclei   
   (b)    Dense cytoplasm and distinct cell border   
   (c)    Large oval nuclei and coarse chromatin   
   (d)    Numerous naked nuclei      

   Q-75. Which statement regarding the benign hepatocyte is 
correct?

    (a)    Numerous dispersed naked nuclei   
   (b)    Clusters of polygonal cells and individual hepa-

tocytes with hyperchromatic nuclei   
   (c)    Centrally placed nuclei with binucleation   
   (d)    Marked variation of size of nuclei         
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7.3     Answers and Discussion 
of Image- Based Questions 1–38 

     A-1. ( b )  Metastatic small cell carcinoma  
 The diagnosis is metastatic small cell carcinoma of 
the lung. In small cell carcinomas, tumor cells are 
relatively small, and they are two- to threefold the 
size of mature lymphocytes; however, in small cell 
carcinoma large cell variant, the size of tumor cells 
can be much larger. Tumor cells show a high N:C 
ratio, have large nuclei with fi ne chromatin (salt-and-
pepper) pattern, nuclear crowding and molding, and 
paranuclear blue bodies in the cytoplasm. The promi-
nent nucleolus is not usually seen in a small cell car-
cinoma. The nucleoli are inconspicuous in small cell 
carcinomas. In some cases, tumor cells may reveal 
rare nucleoli, but they are small in size. The back-
ground of the smear may also reveal “blue strips” 
(indicative of breakdown nuclear material). In poorly 
differentiated adenocarcinomas, tumor cells are larger 
in size with hyperchromatic nuclei, coarse chromatin, 
prominent nucleoli, and vacuolated cytoplasm; the 
tumor also reveals acinar and three-dimensional 
arrangement. In lymphoma, tumor cells have a high 
N:C ratio with coarse chromatin and nucleoli, without 
nuclear molding and crowding. In hepatocellular car-
cinoma (HCC), tumor cells form cords, tubules, 
sheets, or isolated individual cells. Tumor cells with 
hyperchromatic nuclei, coarse chromatin, large prom-
inent nucleoli, intranuclear pseudoinclusion, and 
cytoplasmic bile/lipofuscin pigments are characteris-
tics seen in HCC. Numerous naked nuclei are also 
seen in HCC, particularly in poorly differentiated 
tumor.  

   A-2. ( c )  Fine and evenly distributed chromatin  
 In HCC, tumor cells arrange in cords, clusters, 
tubules, or dispersed individual cells. Tumor cells 
reveal hyperchromatic nuclei, coarse chromatin, large 
prominent “cherry-red” nucleoli and intranuclear 
pseudoinclusions. Dense cytoplasm with cytoplasmic 
bile/lipofuscin pigments is also characteristic of 
HCC. Numerous naked nuclei and tumor necrosis are 
also seen in HCC. In a poorly differentiated HCC, 
tumor cell pleomorphism and giant tumor cells are 
also present. Fine and evenly distributed chromatin 
are features seen in benign hepatocytes rather than 
HCC. In benign hepatocytes, cells are usually 
arranged in sheets or isolated cells.  

   A-3. ( d )  Poorly differentiated adenocarcinoma  
 The diagnosis of the lesion is a metastatic gastrointes-
tinal stromal tumor (GIST). The cytological fea-

tures of GIST include sheets or loosely formed 
clusters of spindle cells with oval or bipolar nuclei, 
bland chromatin, inconspicuous nucleoli, and vesicu-
lar cytoplasm. IHC of tumor cells are positive for 
c-kit and CD34. The differential diagnosis of a spin-
dle cell lesion in liver FNA cytology is broad, includ-
ing virtually all tumors with spindle cell morphology 
such as spindle cell carcinoma, sarcomatoid mesothe-
lioma, melanoma, angiomyolipoma, and others. 
Therefore, the correlation of cytological features with 
clinical and image fi ndings is extremely important and 
may help to narrow down the differential diagnosis. In 
a poorly differentiated adenocarcinoma, tumor cells 
form three-dimensional clusters with large hyperchro-
matic nuclei, coarse chromatin, irregular nuclear mem-
brane, prominent nucleoli, and vacuolated cytoplasm. 
In AML, cytological features include clusters of epi-
thelioid and spindle cells, fat cells, blood vessels, and 
extramedullary hematopoiesis. In sarcomatoid meso-
thelioma, tumor cells have an epithelioid appearance 
with hyperchromatic oval nuclei, prominent nucleoli, 
and dense cytoplasm.  

   A-4. ( a )  S100 ,  HMB45 ,  and Melanin A  
 The diagnosis is metastatic desmoplastic/spindle 
melanoma. Tumor cells reveal oval or bizarre nuclei, 
prominent nucleoli, and no cytoplasmic melanin pig-
ment. Immuno markers S100, HMB45, and MelanA/
Mart1 are helpful in the confi rmation of the diagno-
sis. S100 stains the nuclei and cytoplasm with 90 % 
sensitive but is not specifi c. HMB45 stains cytoplasm; 
it is more specifi c but less sensitive than S100 (only 
0–20 % positive in desmoplastic/spindle cell mela-
noma). MelanA/Mart1 stains cytoplasm and is nega-
tive in desmoplastic/spindle cell melanoma. IHC 
markers of C-kit, CD34, and cytokeratin are for 
GIST. CK5/6, p63, and p40 are for squamous cell car-
cinoma. CK20, synaptophysin and chromogranin are 
for Merkel cell carcinoma.  

   A-5. ( b )  Metastatic urothelial cell carcinoma  
 The diagnosis is metastatic urothelial cell carcinoma. 
The smears reveal clusters and dispersed large malig-
nant epithelial cells with dense cytoplasm. Tumor 
cells show high N:C ratios, hyperchromatic nuclei 
with coarse (chunk of charcoal) chromatin, irregular 
nuclear membrane, and round esosinophilic cyto-
plasmic inclusions (Melamed- Wolinska body). 
Melamed-Wolinska bodies are commonly seen in 
degenerated urothelial cells, particularly in voided 
urine. The pathogenesis of these bodies is still not 
fully understood, and they can be found in both 
benign and malignant conditions. The fi nding of 
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Melamed- Wolinska bodies is nonspecifi c; however, 
when seen in an extraurinary cytological specimen, 
the fi nding may suggest that the lesion is of urothe-
lial origin. The main differential diagnosis of meta-
static urothelial cell carcinoma is HCC, since both 
tumors reveal dense cytoplasm and cytoplasmic 
material. In HCC, tumor cells have large prominent 
nucleoli and cytoplasmic bile and/or lipofuscin pig-
ments, which stain golden and brown color with 
Papanicolaou method. Numerous naked nuclei are 
also seen in HCC.  

   A-6. ( a )  Metastatic renal cell carcinoma (RCC)  
 The diagnosis is metastatic clear cell RCC. In RCC, 
the most common sites of metastasis are the lung, 
liver, lymph nodes, and bones. Tumor cells of clear 
cell RCC arrange in clusters or dispersed individual 
cells, reveal round to ovoid hyperchromatic nuclei, 
irregular nuclear membrane, with or without promi-
nent nucleoli, and clear cytoplasm. Focally, tumor 
cells may also show large, hyperchromatic nuclei 
with multinucleated giant cells, eosinophilic cyto-
plasm, and associated areas of necrosis, particularly 
in Fuhrman Grade III and IV tumors. The background 
of the smear is bloody with prominent small vessels 
(hypervascularity).  

   A-7. ( a )  Metastatic melanoma  
 In metastatic melanoma, tumor cells are usually 
arranged in loose clusters or dispersed individual 
cells. Nuclei of tumor cells are eccentrically located 
(plasmacytoid appearance) and highly variable in size 
with fi nely to coarsely granular chromatin and a sin-
gle prominent cherry-red nucleoli. The cytoplasm 
tends to be abundant and may or may not contain 
melanin pigment. The N/C ratio may not be high. 
Melanin pigment appears coarsely granular and dark 
brown on Papanicolaou stain. Other characteristic 
features include multinucleation, binucleation, and 
intranuclear inclusions. The main differential diagno-
sis is hepatocellular carcinoma. In HCC, tumor cells 
also have large prominent nucleoli and dense cyto-
plasm which contains cytoplasmic bile and/or lipo-
fuscin pigments, staining golden and brown in color 
with the Papanicolaou method. Numerous naked 
nuclei are also seen in HCC.  

   A-8. ( c )  Hepatocellular carcinoma  
 The diagnosis is hepatocellular carcinoma. In HCC, 
tumor cells arrange in cords, clusters, or dispersed 
individual cells with centrally located nuclei, large 
prominent nucleoli, and dense cytoplasm containing 
cytoplasmic bile and/or lipofuscin pigments, and are 

golden and brown in color with Papanicolaou stain-
ing. Numerous naked nuclei are also seen in HCC. In 
a poorly differentiated tumor, numerous pleomor-
phic individual cells with hyperchromatic nuclei, 
prominent nucleoli, and dense granular cytoplasm 
are characteristic. In adenocarcinomas, tumor cells 
form three-dimensional clusters with large hyper-
chromatic nuclei, coarse chromatin, irregular 
nuclear membrane, prominent nucleoli, and vacuo-
lated cytoplasm.  

    A - 9 . ( d )  Hemangioma  
 The diagnosis is hemangioma. On FNA specimen, 
several cytological features can be seen, including 
bloody smear, aggregates of closely packed, thin-
walled capillaries with spindle cell clusters, scant 
benign liver cells, stromal cells, and hemosiderin-
laden macrophages. The causes of this liver tumor are 
not clear. About 30 % of cases have the lesion at the 
time of birth (indicative of a congenital defect). 
Studies also show that the development of hemangi-
oma is related to hormonal imbalance, since the usage 
of steroids and oral contraceptives can exacerbate the 
growth of the tumor in the liver. The tumor is more 
commonly seen in the right lobe of the liver than the 
left. The differential diagnosis includes spindle cell 
lesions of the liver, such as granulomatous hepatitis, 
leiomyosarcoma, melanoma, spindle cell carcinoma, 
and others. Glut1 is an immunohistochemical marker, 
highly specifi c for hemangioma, and can be used to 
differentiate hemangioma from vascular 
malformations.  

   A-10. ( a )  Metastatic adenocarcinoma of the lung  
 The diagnosis is a metastatic adenocarcinoma of the 
lung. Metastatic adenocarcinoma may have several 
cytological appearances. In adenocarcinomas, partic-
ularly well- differentiated adenocarcinomas, tumor 
cells form acinar/papillary arrangements or three-
dimensional clusters. Tumor cells are intermediate or 
large in size and reveal hyperchromatic nuclei with 
coarse chromatin, prominent nucleoli, and vacuolated 
or clear cytoplasm. Small cell carcinoma has fi ne 
(salt-and-pepper) chromatin, nuclear crowding, and 
molding. Renal cell carcinoma reveals a bloody 
smear. Tumor cells have hyperchromatic nuclei with 
coarse chromatin, with or without prominent nucle-
oli, and clear/eosinophilic cytoplasm. In HCC, tumor 
cells arrange in cords, clusters, or dispersed individ-
ual cells with centrally located nuclei, large promi-
nent nucleoli, and dense cytoplasm containing 
cytoplasmic bile and/or lipofuscin pigments. 
Numerous naked nuclei are also seen in HCC.  
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   A-11. ( b )  Bile duct hamartoma  
 The diagnosis is bile duct hamartoma characterized by 
multiple small nodules dispersed throughout the liver. 
The FNA reveals bland-appearing columnar cells 
haphazardly arranged in tubules, sheets and two-
dimensional clusters, scattered stromal cells, and 
benign-appearing hepatocytes. Bile duct hamartoma, 
also known as von Meyenburg complex, Meyenburg 
complex, and biliary hamartoma, is a benign tumor-
like malformation of the liver and classically associ-
ated with polycystic liver disease, may be seen in 
polycystic kidney disease and Caroli’s disease. In ade-
nocarcinomas, tumor cells form three-dimensional 
clusters with large hyperchromatic nuclei, coarse chro-
matin, irregular nuclear membrane, prominent nucle-
oli, and vacuolated cytoplasm. Liver cell adenoma is a 
benign tumor related to long-term use of oral contra-
ceptives. It is commonly seen in females under the age 
of 30 and the lesion reveals benign liver cells.  

   A-12. ( a )  Numerous dispersed naked nuclei  
 The diagnosis is hydatid cyst (echinococcal cyst). The 
hydatid cyst is caused by infection with the larval 
stage of the cestode (or tapeworm)  Echinococcus  spp. 
Transmission is from eggs found in feces of dogs 
which are accidentally swallowed, usually by chil-
dren. Larvae develop over many years to form fl uid-
fi lled cysts in various organs, particularly the liver. 
Cysts can grow to considerable size and contain a 
large amount of fl uid and infectious scolices. The 
cysts have a wall made from both host tissue (peri-
cyst) and larval origin (endocyst). All above cytologi-
cal features can be seen in the lesion, except numerous 
dispersed naked nuclei of liver cells, which is the fea-
ture seen in HCC.  

   A-13. ( c )  Well-differentiated hepatocellular carcinoma     
 The diagnosis is a well-differentiated HCC. In HCC, 
tumor cells arrange in cords, clusters, tubules, or dis-
persed individual cells. Tumor cells reveal hyperchro-
matic nuclei, coarse chromatin, large prominent 
nucleoli, and intranuclear pseudoinclusion. Dense 
cytoplasm with cytoplasmic bile/lipofuscin pigments 
is also characteristic of HCC. Numerous naked nuclei 
and tumor necrosis are also seen in HCC. In a poorly 
differentiated HCC, tumor cell pleomorphism and 
giant tumor cells are also present. In bile duct hamar-
toma, the FNA reveals bland-appearing columnar cells 
haphazardly arranged in tubules, sheets and two-
dimensional clusters, scattered stromal cells, and 
benign-appearing liver cells. In adenocarcinomas, 
tumor cells form three-dimensional clusters with large 

hyperchromatic nuclei, coarse chromatin, irregular 
nuclear membrane, prominent nucleoli, and vacuolated 
cytoplasm. Liver cell adenoma reveals benign-appear-
ing liver cells.  

   A-14. ( d )  Metastatic carcinoid  
 The diagnosis is a metastatic carcinoid of GI tract. 
Carcinoids are the most common gastrointestinal 
endocrine tumors and frequently involve the liver. 
Primary hepatic carcinoids are extremely rare. In 
FNA specimens, tumor cells reveal acini and/or 
rosette arrangements and consist of intermediate-
sized cells with fi ne (salt-and-pepper) chromatin with 
inconspicuous or small nucleoli. Mitoses are rare 
(low ki67 labeling). In small cell carcinoma, nuclear 
crowding and molding, and tumor necrosis are char-
acteristic. In HCC, tumor cells reveal hyperchro-
matic nuclei, coarse chromatin, large prominent 
nucleoli, and intranuclear pseudoinclusion. 
Numerous naked nuclei and tumor necrosis are also 
seen in HCC. In adenocarcinomas, tumor cells form 
three-dimensional clusters with large hyperchromatic 
nuclei, coarse chromatin, irregular nuclear mem-
brane, prominent nucleoli, and vacuolated 
cytoplasm.  

   A-15. ( d )  Diffuse large B - cell lymphoma  ( DLBCL ) 
 DLBCL is a biological and clinical diverse group of 
diseases. The FNA reveals a cellular specimen with 
dyscohesive large atypical lymphoid cells. Three 
morphological variants are most commonly seen: 
centroblastic, immunoblastic, and anaplastic variant. 
Centroblastic variant is the most common subtype 
and reveals medium-to-large-sized tumor cells with 
high N:C ratios, oval or round nuclei, fi ne chromatin, 
and single or multiple prominent nucleoli. 
Immunoblasts have a basophilic cytoplasm and a cen-
tral nucleolus. Most cases are polymorphic, with a 
mixture of centroblastic and immunoblastic cells. 
The third morphologic variant, anaplastic variant, 
consists of large tumor cells with pleomorphic nuclei 
and may resemble Hodgkin cells or Reed-Sternberg 
cells. In small cell carcinoma, nuclear crowding and 
molding, and tumor necrosis are characteristic. In 
HCC, tumor cells reveal hyperchromatic nuclei, 
coarse chromatin, large prominent nucleoli, and intra-
nuclear pseudoinclusion. Numerous naked nuclei and 
tumor necrosis are also seen in HCC. In adenocarci-
nomas, tumor cells form three-dimensional clusters 
with large hyperchromatic nuclei, coarse chromatin, 
irregular nuclear membrane, prominent nucleoli, and 
vacuolated cytoplasm.  
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   A-16. ( d )  Cholangiocarcinoma  
 Cholangiocarcinoma can affect any area of the bile 
ducts, either within or outside the liver. The FNA 
cytomorphology of the tumor reveals clusters, sheets, 
or dispersed individual tumor cells with hyperchro-
matic and variable sized nuclei, coarse chromatin, 
and prominent nucleoli. The FNA of bile duct hamar-
toma reveals bland-appearing columnar cells haphaz-
ardly arranged in tubules, sheets and two-dimensional 
clusters, and benign-appearing hepatocytes. In HCC, 
tumor cells reveal hyperchromatic nuclei, coarse 
chromatin, large prominent nucleoli, and intranuclear 
pseudoinclusion. Numerous naked nuclei and tumor 
necrosis are also seen in HCC. In adenocarcinomas, 
tumor cells form three-dimensional clusters with 
large hyperchromatic nuclei, coarse chromatin, irreg-
ular nuclear membrane, prominent nucleoli, and vac-
uolated cytoplasm.  

   A-17. ( b )  Metastatic adenocarcinoma of the prostate  
 In metastatic prostate adenocarcinoma, tumor cells 
form microacinar arrangements or three-dimensional 
small clusters. Tumor cells are small to intermediate 
in size, with hyperchromatic nuclei, coarse granular 
chromatin, prominent nucleoli, and vacuolated or 
clear cytoplasm. Small cell carcinoma has fi ne (salt-
and-pepper) chromatin, nuclear crowding, and mold-
ing. In lung adenocarcinoma, tumor cells have a more 
pleomorphic appearance with large nuclei, coarse 
chromatin, prominent nucleoli, and vacuolated cyto-
plasm. In colonic adenocarcinoma, tumor cells reveal 
large elongated nuclei (pencil-shaped nuclei), coarse 
chromatin, prominent nucleoli, and marked tumor 
necrosis. Immunostains with prostate markers such as 
PSA (prostate specifi c antigen), PSAP (prostate spe-
cifi c acid phosphatase), prostate specifi c membrane 
antigen, and NKX3 are positive for metastatic tumor 
cells.  

   A-18. ( b )  Metastatic mucinous adenocarcinoma of the 
ovary  
 Cytological features of mucinous adenocarcinomas 
include three-dimensional clusters and acinar groups 
of tumor cells with large round or oval shape nuclei, 
coarse chromatin, irregular nuclear membrane, and 
prominent nucleoli. The cytoplasm of tumor cells is 
vacuolated (indicative of mucin production). Mucinous 
material can be seen in the background of smears and 
cell block preparation. In true papillary adenocarci-
noma of the lung, numerous papillary structures can 
be identifi ed. A metastatic colonic adenocarcinoma 
has hyperchromatic pencil-shaped nuclei and tumor 

necrosis. Small cell carcinoma has fi ne (salt-and- 
pepper) chromatin, nuclear crowding, and molding.  

   A-19. ( c )  Actinomysis  
 Actinomysis is caused by systemic dissemination of 
 Actinomyces israelii  species. The characteristic fea-
ture of the smear is the presence of sulfur granules 
and fi lamentous bacteria. Sulfur granule forms in the 
center of purulence surrounded by neutrophils and 
fi lamentous bacteria. Sulfur granules look yellow on 
gross examination and stain blue to purple in color. 
 Actinomyces  bacteria stain blue with the Papanicolaou 
method and purple with the Diff-Quik method. They 
appear as large blue- or purple- colored “cotton balls” 
on the slide. Clinically, actinomysis is frequently con-
fused with neoplasms due to the formation of mass 
lesions. However, no malignant features are identifi ed 
in liver cells.  

   A-20. ( c )  Metastatic carcinoid of the GI tract  
 In FNA specimen, the tumor reveals acini and/or 
rosette arrangements or dispersed individual cells. 
The tumor consists of intermediate sized cells with 
fi ne (salt-and- pepper) chromatin, inconspicuous or 
small nucleoli. Mitoses are rare (low ki67 labeling). 
Carcinoids are the most common gastrointestinal 
endocrine tumors and frequently involve the liver. 
Primary hepatic carcinoids are extremely rare. In 
small cell carcinoma, nuclear crowding and molding, 
and tumor necrosis are characteristic. In HCC, tumor 
cells reveal hyperchromatic nuclei, coarse chromatin, 
large prominent nucleoli, and intranuclear pseudoin-
clusion. Numerous naked nuclei and tumor necrosis 
are also seen in HCC. In adenocarcinomas, tumor 
cells form three-dimensional clusters with large 
hyperchromatic nuclei, coarse chromatin, irregular 
nuclear membrane, prominent nucleoli, and vacuo-
lated cytoplasm.  

   A-21. ( c )  Metastatic endocrine tumor  
 The diagnosis is metastatic endocrine tumor of the 
pancreas (pancreatic endocrine tumor, PEN). In FNA 
specimens, the smear is cellular and reveals sheets and 
clusters of tumor cells with acini and/or rosette 
arrangements or dispersed individual cells. Tumor 
cells are small to intermediate in size with round to 
oval nuclei, fi ne (salt-and-pepper) chromatin, and 
inconspicuous nucleoli. PENs occur most commonly 
in adults. The liver is often involved, even if the pri-
mary tumor is only 1–2 cm. The majority of tumors 
are functional tumors and secrete a variety of hor-
mones, such as insulin, glucagon, somatostatin, vaso-
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active intestinal polypeptide (VIP), pancreatic 
polypeptide, serotonin, adrenocorticotropic hormone 
(ACTH), or calcitonin. The tumor also stains positive 
for amyloid.  

   A-22. ( b )  Normal liver cells  
 This liver FNA reveals normal hepatocytes. A FNA of 
benign liver may reveal several patterns, including 
clusters, sheets of cells, or dispersed individual cells. 
The normal liver cells have centrally placed round- to 
oval-shaped nuclei, granular chromatin, inconspicu-
ous or small nucleoli, and no hyperchromasia or 
marked nuclear atypia. Cells also reveal normal N:C 
ratios. Binucleation is common in cells. Bile and lipo-
fusion pigment can be identifi ed in the cytoplasm. In 
contrast, in hepatocellular carcinoma (HCC), tumor 
cells form cords, tubules, sheets, or isolated individ-
ual cells. Tumor cells have hyperchromatic nuclei, 
coarse chromatin, and high N:C ratios. Large promi-
nent nucleoli, marked variation of size of nuclei, and 
numerous naked nuclei are features seen in HCC.  

   A-23. ( c )  Metastatic adenocarcinoma  
 The diagnosis is a metastatic adenocarcinoma of the 
stomach. In metastatic adenocarcinoma, particularly 
metastasis from stomach, tumor cells form large 
three-dimensional clusters. Tumor cells are interme-
diate or large in size and reveal hyperchromatic nuclei 
with coarse chromatin, prominent nucleoli, and vacu-
olated cytoplasm. In melanoma, tumor cells are pre-
dominantly dispersed as individual cells with large 
eccentric hyperchromatic nuclei, coarse chromatin, 
large prominent nucleoli, and cytoplasmic pigment. 
In HCC, tumor cells arrange in cords, clusters, or dis-
persed individual cells with centrally located nuclei, 
large prominent nucleoli, and dense cytoplasm con-
taining cytoplasmic bile and/or lipofuscin pigments. 
Numerous naked nuclei are also seen in HCC.  

   A-24. ( c )  Endocrine tumor  
 In FNA specimens, the smear reveals sheets and clus-
ters of tumor cells with acini and/or rosette arrange-
ments or dispersed individual cells. Tumor cells are 
small to intermediate in size with round to oval nuclei, 
fi ne (salt-and-pepper) chromatin, and inconspicuous 
nucleoli. Almost all endocrine tumors of the liver are 
metastatic tumors either from the GI tract, pancreas, 
lung, and other organs. A primary endocrine tumor of 
the liver is extremely rare.  

   A-25. ( a )  Metastatic melanoma  
 In metastic melanoma, tumor cells are usually 
arranged in loose clusters or dispersed individual 

cells. Nuclei of tumor cells are eccentrically located 
(plasmacytoid appearance) and highly variable in size 
with fi nely to coarsely granular chromatin and a sin-
gle prominent cherry-red nucleoli. The cytoplasm 
tends to be abundant and may or may not contain 
melanin pigment. The N/C ratio may not be high due 
to abundant cytoplasm. Melanin pigment appears 
coarsely granular and dark brown on Papanicolaou 
stain. Other characteristic features include multinu-
cleation, binucleation, and intranuclear inclusions. 
The main differential diagnosis is hepatocellular car-
cinoma. In HCC, tumor cells also have large promi-
nent nucleoli and dense cytoplasm which contains 
cytoplasmic bile and/or lipofuscin pigments, staining 
golden and brown color with the Papanicolaou 
method. Numerous naked nuclei are also seen in 
HCC.  

   A-26. ( b )  Normal liver cells  
 This liver FNA reveals normal hepatocytes. A FNA of 
benign liver reveals sheets of cells and dispersed indi-
vidual cells. The normal liver cells have centrally 
placed round- to oval-shaped nuclei, granular chro-
matin, inconspicuous or small nucleoli, and no hyper-
chromasia or marked nuclear atypia. Cells also reveal 
normal N:C ratio. Binucleation is common in cells. 
Bile and lipofusion pigment can be identifi ed in cyto-
plasm. In contrast, in hepatocellular carcinoma 
(HCC), tumor cells form cords, tubules, sheets, or 
isolated individual cells. Tumor cells have hyperchro-
matic nuclei, coarse chromatin, and high N:C ratios. 
Large prominent nucleoli, marked variation of size of 
nuclei, and numerous naked nuclei are features seen 
in HCC. The fi nding of benign liver cells may be seen 
in cirrhosis, liver cell adenomas, focal nodular hyper-
plasia, nodular regenerative hyperplasia, and others. 
In this case the FNA fi ndings may be suggestive of 
cirrhosis and/or nodular regenerative hyperplasia in a 
cirrhotic liver.  

   A-27. ( c )  Hepatoblastoma  
 The diagnosis is hepatoblastoma of embryonal cell 
type. Hepatoblastoma is a rare tumor of infancy and 
childhood. In FNA specimens, fi ndings vary and 
depend on the cell type of the tumor. In embryonal 
variant, the tumor reveals a primitive and undifferen-
tiated appearance with hyperchromatic nuclei and 
scant cytoplasm, and form rosettes and trabeculae. In 
anaplastic variant, tumor cells reveal a more pleomor-
phic appearance. In fetal cell variant, tumor cells 
resemble normal liver cells. The main differential 
diagnosis of the tumor is hepatocellular carcinoma 
and other metastatic small round blue cell tumors. 
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The positive stain of HePar1 supports the diagnosis of 
liver primary rather than a nonhepatic origin. 
Hepatoblastoma is positive for high molecular weight 
cytokeratin, whereas HCC is negative for high molec-
ular weight cytokeratin. Both tumors are positive for 
low molecular weight cytokeratin.  

   A-28. ( d )  Metastatic Wilm ’ s tumor  
 Wilm’s tumor is a rare tumor of infancy and child-
hood. The tumor is bimodal with a mixture of epithe-
lial and mesenchymal component. Occasionally it is 
triphasic. Generally, in the FNA specimen, numerous 
dyscohesive small round blue cells are found. Tumor 
epithelial cells form characteristic tubular-like struc-
ture and tight clusters. Tumor cells have hyperchro-
matic nuclei and scant cytoplasm. The mesenchymal 
cells are elongated. The main differential diagnosis 
is rhabdomyosarcoma and PNET. In rhabdomyosar-
coma, tumor cells have more eosinophilic cyto-
plasm. In PNET, tumor cells are more pleomorphic 
and reveal a tigroid appearance.  

   A-29. ( a )  Fibrolamellar hepatocellular carcinoma  
 The fi brolamellar variant of hepatocellular carcinoma 
is usually seen in young patients under the age of 30. 
It has a favorable prognosis. The cytomorphological 
features of fi brolamellar hepatocellular carcinoma 
reveal large polygonal tumor cells separated by 
fi brous tissue. The size of tumor cells is much larger 
than well-differentiated HCC. Tumor cells have large 
nuclei and abundant eosinophilic cytoplasm; there-
fore, the N:C ratio of tumor cells is normal to slightly 
increased. Tumor cells also reveal prominent nucleoli 
and intracytoplasmic hyaline globules. The dense 
lamellar material is also seen in the slides, separating 
loosely cohesive tumor cells.  

   A-30. ( d )  Metastatic leiomyosarcoma  
 The FNA of the lesion reveals clusters of spindle cells 
with cigar-shaped hyperchromatic nuclei, coarse 
chromatin, inconspicuous nucleoli, and fi brillar cyto-
plasm. Tumor necrosis is also present. In desmoplas-
tic/spindle melanoma, tumor cells reveal oval or 
bizarre nuclei, prominent nucleoli, and do not contain 
cytoplasmic melanin pigment. In spindle cell carci-
noma, tumor cells reveal elongated or bizarre nuclei, 
prominent nucleoli, and scant cytoplasm. In heman-
gioma, several cytological features can be seen, 
including bloody smear, aggregates of closely packed, 
thin-walled capillaries with spindle cell clusters, 
scant benign liver cells, and hemosiderin-laden mac-
rophages. Immunostains with muscle markers are 
helpful in the differential diagnosis of the tumor.  

   A-31. ( b )  Normal liver cells  
 This liver FNA reveals normal hepatocytes. A FNA of 
benign liver reveals sheets of cells and dispersed indi-
vidual cells. The normal liver cells have centrally 
placed round- to oval-shaped nuclei, granular chro-
matin, inconspicuous or small nucleoli, and no hyper-
chromasia or marked nuclear atypia. Cells also reveal 
normal N:C ratios. Binucleation is common in cells. 
Bile and lipofusion pigment can be identifi ed in cyto-
plasm. In contrast, in hepatocellular carcinoma 
(HCC), tumor cells form cords, tubules, sheets, or 
isolated individual cells. Tumor cells have hyperchro-
matic nuclei, coarse chromatin, and high N:C ratio. 
Large prominent nucleoli, marked variation in the 
size of nuclei, and numerous naked nuclei are fea-
tures seen in HCC. The fi nding of benign liver cells 
may be seen in cirrhosis, liver cell adenomas, focal 
nodular hyperplasia, nodular regenerative hyperpla-
sia, and others.  

   A-32. ( c )  Extramedullary hematopoiesis  
 The diagnosis of this liver FNA is an extramedullary 
hematopoiesis. It can be caused by myelofi brosis and 
commonly involves the liver and spleen. The FNA 
cytology reveals numerous megakaryocytes, nucle-
ated red blood cells, and different stages of nuclear 
cells. However, no malignant features are seen in the 
aspirate, excluding the diagnosis of carcinoma. The 
megakaryocytes are much larger than the Reed-
Sternberg cells seen in the Hodgkin’s lymphoma and 
have 3–5 lobes. In addition, other features of 
Hodgkin’s lymphoma are absent in this specimen.  

   A-33. ( c )  Benign bile duct epithelial cells  
 Benign bile duct epithelium appears as small clusters 
and/or sheets of cohesive uniform cells. These cells 
have round to ovoid nuclei, dark granular chromatin, 
inconspicuous or occasional small nucleoli, and scant 
cytoplasm. The size of benign bile duct epithelial 
cells is smaller than that of normal hepatocytes. 
Nuclear overlapping and nuclear disarray are com-
mon fi ndings, mimicking adenocarcinoma. In adeno-
carcinomas, particularly metastatic adenocarcinomas, 
tumor cells reveal high N:C ratios, coarse chromatin, 
prominent nucleoli, and vacuolated cytoplasm.  

   A-34. ( c )  Poorly differentiated hepatocellular carcinoma  
 The diagnosis is a poorly differentiated hepatocellu-
lar carcinoma. In HCC, tumor cells show a wide 
range of cytomorphology. In poorly differentiated 
forms, malignant cells are polygonal and dyscohesive 
with pleomorphic nuclei and giant tumor cells. In 
well-differentiated forms, tumor cells resemble 
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 normal hepatocytes and form trabeculae, cords, and 
nests with slightly increased N:C ratios, large round 
nuclei, prominent nucleoli, naked nuclei, and bile 
pigment in the cytoplasm. The most notable feature of 
HCC, particularly in well-differentiated tumors, is the 
identifi cation of sinusoidal capillaries surrounding 
markedly thickened trabeculae of neoplastic cells. 
This feature is not seen in cholangiocarcinoma or 
other tumors.  

   A-35. ( b )  Focal nodular hyperplasia  
 The diagnosis is focal nodular hyperplasia. The FNA 
specimen reveals clusters or dispersed individual 
benign- appearing hepatocytes with mild nuclear 
atypia. Cells have abundant granular cytoplasm and 
normal N:C ratios. Bile ductular epithelial cells are 
also identifi ed. However, in liver cell adenomas, the 
bile duct epithelial cells are absent. In a well-differen-
tiated hepatocellular carcinoma, tumor cells resemble 
normal hepatocytes and form trabeculae, cords, and 
nests with slightly increased N:C ratios, large round 
nuclei, prominent nucleoli, naked nuclei, and bile 
pigment in the cytoplasm. The most notable feature of 
HCC, particularly in well-differentiated tumors, is the 
identifi cation of sinusoidal capillaries surrounding 
markedly thickened trabeculae of neoplastic cells.  

   A-36. ( b )  Metastatic squamous cell carcinoma  
 The diagnosis is a metastatic squamous cell carci-
noma. Metastatic squamous cell carcinoma usually 
form loose clusters or dispersed individual tumor 
cells. The cytological features of tumor cells include 
large nuclei with smudgy chromatin, nuclei with vari-
ation in size and shape, and dense cytoplasm (indic-
ative of cytokeratin formation). The dense cytoplasm 
is blue in color with the Diff-Quik stain and red-pink 
(eosinophilic) in color with the Papanicolaou stain. 
Finally, prominent nucleoli can be seen in poorly 
differentiated squamous cell carcinomas and should 
not be confused with poorly differentiated adenocar-

cinomas. Tumor cells of adenocarcinoma have vesic-
ular nuclei, coarse chromatin, and vacuolated 
cytoplasm.  

   A-37. ( d )  Hepatocellular carcinoma  
 The diagnosis is hepatocellular carcinoma (moder-
ately differentiated). In HCC, tumor cells show a 
wide range of cytomorphology. In poorly differenti-
ated forms, malignant cells are polygonal and dysco-
hesive with pleomorphic nuclei and giant tumor cells. 
In well-differentiated forms, tumor cells resemble 
normal hepatocytes and form trabeculae, cords, and 
nests with slightly increased N:C ratios, large round 
nuclei, prominent nucleoli, naked nuclei, and bile 
pigment in the cytoplasm. The most notable feature of 
HCC, particularly in well-differentiated tumors, is the 
identifi cation of sinusoidal capillaries surrounding 
markedly thickened trabeculae of neoplastic cells. 
This feature is not seen in cholangiocarcinoma or 
other tumors.  

   A-38. ( c )  Colon  
 A metastatic colonic adenocarcinoma has unique 
cytological features. Tumor cells show a tall columnar    
“picket fence” appearance, hyperchromatic pencil-
shaped nuclei, coarse chromatin, and prominent 
nucleoli. The presence of “dirty” necrosis is also seen. 
In breast carcinomas, tumor cells form tight three-
dimensional “cannon ball” clusters. The size of tumor 
cells is smaller than that of colon adenocarcinoma. 
They may have intranuclear inclusion. Renal cell car-
cinoma usually reveals a centrally located nuclei and 
clear cytoplasm. Lung adenocarcinoma may have a 
variety of morphological features. The fi nding of 
tall columnar cells favors a colonic primary rather 
than lung primary. IHC stain of TTF, Napsin A, CK7, 
CK20, and CDX2 may aid the differential diagnosis in 
diffi cult cases. TTF, Napsin A, and CK7 are positive in 
lung adenocarcinoma, whereas CK20 and CDX2 are 
positive in colon adenocarcinoma.     
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7.4     Answers and Discussions 
of  Text- based Questions 39–75 

     A-39. ( a )  Numerous dispersed naked nuclei  
 A FNA of benign liver reveals sheets of large polygo-
nal and dispersed individual cells. The specimen may 
also reveal trabeculae arrangements and tissue frag-
ments. Cells have centrally placed round- to oval-
shaped nuclei with variation in size, granular 
chromatin, prominent nucleoli, and normal N:C ratio. 
Binucleation is common in cells. Bile and lipofusion 
pigment can be identifi ed in the cytoplasm. Bile stains 
dark-green by Papanicolaou and Diff-Quik methods, 
whereas lipofusion stains golden-brown by 
Papanicolaou and green-brown by Diff-Quik meth-
ods. In contrast, in hepatocellular carcinoma (HCC), 
tumor cells form cords, tubules, sheets, or isolated 
individual cells. Tumor cells have hyperchromatic 
nuclei, coarse chromatin, and high N:C ratios. Large 
prominent nucleoli as well as naked nuclei in the 
smear are features seen in HCC.  

   A-40. ( c )  It commonly occurs in females under the age of 
30 and is related to long - term use of oral 
contraceptives  
 The liver cell adenoma is an uncommon benign tumor. 
It commonly occurs in female under the age of 30 and 
is related to long-term use of oral contraceptives. 
Cytologically, the FNA specimen reveals clusters or 
dispersed individual benign-appearing hepatocytes 
with mild nuclear atypia. Cells have abundant granu-
lar cytoplasm and a normal N:C ratio. No bile duct 
epithelial cells are present. It is important to distin-
guish liver cell adenoma from other benign liver 
tumors, such as hemangiomas (spindle cell lesion, 
mixed with benign liver cells) and focal nodular 
hyperplasia (presence of bile duct epithelial cells), 
because liver cell adenomas have a risk of progressing 
into a malignancy. When the adenoma grows to a size 
of more than 6–8 cm, it is considered high risk of 
developing into an invasive hepatocellular carcinoma. 
Tumor necrosis, pleomorphic tumor cells, and numer-
ous naked nuclei are features characteristic of hepato-
cellular carcinoma. The cytological diagnosis of liver 
cell adenomas can be aided by reticulin stains. In liver 
cell adenomas, the reticulin scaffold is preserved and 
hepatocytes do not form layers of more than three 
cells thick, as is seen in hepatocellular carcinomas.  

   A-41. ( d )  Numerous naked nuclei  
 Cholangiocarcinoma is known to have the histologi-
cal and molecular features of adenocarcinoma. 
Cholangiocarcinoma can affect any area of the bile 

ducts, either within or outside the liver. The cytomor-
phology of the tumor includes trabeculae, cords, and 
nested arrangements, or dispersed individual tumor 
cells with large oval nuclei and coarse chromatin with 
scant cytoplasm. The presence of numerous naked 
nuclei is the feature most commonly seen in HCC. The 
differential diagnosis of cholangiocarcinoma includes 
HCC, metastatic adenocarcinomas, and other gastro-
intestinal tumors.  

   A-42. ( a )  Fatty change is reported in 40  %  of early HCC  
 Fatty change can occur in both benign and malignant 
liver lesions, as well as all sizes and grades of HCC. It 
has been reported that fatty change can be identifi ed 
in 40 % of early HCC. It is also interesting that the 
prevalence of fatty change decreases along with the 
increase in tumor size. Fatty change is best appreci-
ated by a Diff-Quik stain as intracytoplasmic vacu-
oles or as dispersed bubbles in the background of the 
slide. In a well-differentiated HCC, the fi nding of 
tumor cells with prominent fatty change should not be 
confused as a benign process or benign nodule.  

   A-43. ( a )  The size of bile duct epithelial cells is similar to 
normal hepatocytes  
 Benign bile duct epithelium appears as small clusters 
and/or sheets of cohesive uniform cells. These cells 
have round to ovoid nuclei, dark granular chromatin, 
inconspicuous or occasional small nucleoli, and scant 
cytoplasm. The size of benign bile duct epithelial 
cells is smaller than that of normal hepatocytes. 
Nuclear overlapping and nuclear disarray are com-
mon fi ndings, mimicking adenocarcinoma. In adeno-
carcinomas, particular metastatic adenocarcinomas, 
tumor cells reveal high N:C ratios, coarse chromatin, 
prominent nucleoli, and vacuolated cytoplasm.  

   A-44. ( c )  Identifi cation of bile and sinusoidal capillary  
 In HCC, tumor cells show a wide range of cytomor-
phology. In well-differentiated forms, tumor cells 
resemble normal hepatocytes and form trabeculae, 
cords, and nests with a slightly increased N:C ratio, 
large round nuclei, prominent nucleoli, naked 
nuclei, and bile pigment in cytoplasm. In poorly 
differentiated forms, malignant cells are polygonal 
and dyscohesive with pleomorphic nuclei and giant 
tumor cells. The most notable feature of HCC, par-
ticularly in well-differentiated tumors, is the identi-
fi cation of sinusoidal capillaries surrounding 
markedly thickened trabeculae of neoplastic cells. 
This feature is not seen in cholangiocarcinoma. 
Other features in the question are seen in both HCC 
and cholangiocarcinoma.  
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   A-45. ( c )  Hepatic AML cannot be diagnosed accurately 
by FNA  
 Hepatic AML shares many clinical and cytological 
features with its renal counterpart. Similar to kidney 
tumor, it consists of fat, epithelioid spindle cells 
(myoid cells) with an increased vascularity and fre-
quent extramedullary hematopoiesis. The correct 
diagnosis depends on the identifi cation of the triad of 
fat, vessels, and myoid component. The proportions 
of these components vary considerably from tumor to 
tumor. Some tumors are composed predominantly of 
fat, whereas others have virtually no fat and are 
almost exclusively myoid cells (smooth muscle). In 
diffi cult cases, immunohistochemical (IHC) staining 
with HMB45 is helpful and positive for the neoplastic 
cells.  

   A-46. ( c )  Positive HepPar1 and CD10 ,  negative  epithelial 
membrane antigen  ( EMA ),  monoclonal carcino-
embryonic antigen  ( CEA ),  and CK7  
 For HCC, the panel should include Hep Par 1, CD10, 
and CAM5.2 or CK8/18. For cholangiocarcinoma, 
the panel should include poly- or monoclonal carci-
noembryonic antigen (CEA), CK7, and CD15. pCEA 
(and CD10) demonstrate a canalicular staining pat-
tern in HCC but a cytoplasmic pattern in cholangio-
carcinoma. The demonstration of AFP positivity 
points toward a malignant tumor of hepatocellular 
origin, however, it is also positive in nonseminoma-
tous germ cell tumors and extrahepatic AFP- 
producing carcinomas. Cautious use of Hep Par1 
antibody in a panel with other positive (alpha-feto-
protein, CD10, polyclonal carcinoembryonic antigen) 
and negative (epithelial membrane antigen, monoclo-
nal carcinoembryonic antigen, CD15) markers of 
hepatocellular differentiation may aid in the accurate 
diagnosis of HCC.  

   A-47. ( a )  True  
 The sensitivity and specifi city of percutaneous FNA 
biopsy for detection of liver malignancy have been 
reported to be around 90 % (range, 67–100 %) and 
100 %, respectively. A variety of factors may affect 
the sensitivity, such as the size and location of the 
lesion, number of FNA passes, operator’s skill and 
experience, quality of smears, and cytopathologist’s 
expertise. The positive and negative predictive values 
and overall accuracy of percutaneous FNA biopsy for 
liver malignancy were reported in one large study to 
be 100, 59.1, and 92.4 %. Endoscopic ultrasound- 
guided FNA (EUS-FNA) is the latest diagnostic and 
staging tool with a sensitivity of 82–94 % and speci-
fi city of 90–100 %. The procedure is safe and accu-

rate, but highly operator dependent. Furthermore, 
EUS- FNA can access the left lobe of liver, hilum, 
proximal right lobe, gallbladder, extrahepatic biliary 
system, and perihilar lymph nodes. It is especially 
useful for small and deep-seated left lobe lesions, 
which cannot be easily accessed by percutaneous 
FNA.  

   A-48. ( b )  Cirrhosis  
 Known risk factors for cholangiocarcinoma include 
primary sclerosing cholangitis, congenital liver mal-
formations, infection with the parasitic liver fl ukes 
 Opisthorchis viverrini  or  Clonorchis sinensis , and 
exposure to thorotrast (thorium dioxide), a chemical 
formerly used in medical imaging. However, most 
patients with cholangiocarcinoma have no identifi -
able specifi c risk factors. Cirrhosis has not been found 
to associate with cholangiocarcinoma, although it is a 
signifi cant risk factor for HCC.  

   A-49. ( d )  Benign bile duct epithelial cells  
 In liver cell adenomas, the FNA specimen reveals 
clusters or dispersed individual benign-appearing 
hepatocytes with mild nuclear atypia. Cells have 
abundant granular cytoplasm and normal N:C ratio. 
However, bile ductular epithelial cells are not identi-
fi ed. The cytological diagnosis of liver cell adenomas 
can be aided by reticulin stains. In liver cell adeno-
mas, the reticulin scaffold is preserved and hepato-
cytes do not form layers of more than three cells 
thick, as is seen in hepatocellular carcinoma. It is 
important to distinguish liver cell adenomas from 
other benign liver tumors, such as hemangiomas 
(spindle cell lesion, mixed with benign liver cells) 
and focal nodular hyperplasia (presence of bile duct 
epithelial cells), because liver cell adenomas have a 
risk of progressing into a malignancy.  

   A-50. ( a )  Preserved reticulin scaffold pattern  
 In a well-differentiated HCC, tumor cells resemble 
normal hepatocytes and form trabeculae, cords, and 
nests with a slightly increased N:C ratio, have large 
round nuclei with prominent nucleoli, and may con-
tain prominent bile pigment in cytoplasm. Naked 
nuclei can also be present. In poorly differentiated 
tumors, malignant cells are polygonal and dyscohe-
sive with pleomorphic nuclei and giant tumor cells. 
The most notable feature in HCC, particularly in 
well-differentiated tumors, is the loss of reticulin 
scaffold pattern and the presence of sinusoidal cap-
illaries surrounding the markedly thickened trabecu-
lae of neoplastic cells. This feature is best seen on cell 
block preparations.  
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   A-51. ( c )  Well - differentiated hepatocellular carcinoma  
 Cirrhotic liver is a well-known risk factor for the 
development of HCC. In this liver FNA, the most 
important differential diagnosis is a well-differenti-
ated HCC. In HCC, tumor cells show a wide range of 
cytomorphology. In well-differentiated forms, tumor 
cells resemble normal hepatocytes and form trabecu-
lae, cords, and nests and have an increased N:C ratio, 
large round nuclei, prominent nucleoli, naked nuclei, 
and bile pigment in cytoplasm. In poorly differenti-
ated forms, malignant cells are markedly polygonal 
and dyscohesive with pleomorphic nuclei and giant 
tumor cells. The most notable feature of HCC, par-
ticularly in well-differentiated tumors, is the identifi -
cation of sinusoidal capillaries surrounding the 
markedly thickened trabeculae of neoplastic cells. 
This feature is not seen in cholangiocarcinoma. In 
addition, mild nuclear atypia of hepatocytes can be 
seen in nodular regenerative hyperplasia of cirrhosis; 
however, the patient’s clinical presentation of “rap-
idly enlarged liver mass” precludes the diagnosis.  

   A-52. ( c )  Lymphoma  
 The most likely diagnosis of this liver FNA is lym-
phoma. The cytological features of numerous dysco-
hesive small- to intermediate-sized cells with high 
N:C ratios and hyperchromatic coarse chromatin are 
characteristic of lymphoma. The monomorphic 
appearance of the lesion represents a monoclonal pro-
liferation of lymphoma cells. Other cytological fea-
tures of lymphoma include hyperchromatic nuclei 
with clumped (soccer-ball-like) chromatin, irregular 
nuclear membrane, and scant basophilic cytoplasm. 
Lymphoglandular bodies can also be seen in the back-
ground. In cholangiocarcinoma, tumor cells form 
clusters with large nuclei, hyperchromatic nuclei, and 
prominent nucleoli. In HCC, tumor cells are large 
with centrally located nuclei and large nucleoli, dense 
cytoplasm, and numerous naked nuclei. In small cell 
carcinomas, tumor cells reveal fi ne (salt-and-pepper) 
chromatin with nuclear crowding and molding.  

   A-53. ( b )  Metastatic Adenocarcinoma of the lung  
 The differential diagnosis of carcinoma with “signet 
ring” cells features is broad, including breast, lung, 
stomach, and other carcinomas. In metastatic adeno-
carcinomas of the lung, tumor cells form three-
dimensional clusters with hyperchromatic nuclei, 
prominent nucleoli, and vacuolated cytoplasm. In 
metastatic adenocarcinoma of colon, tumor cell 
reveals elongated nuclei and prominent tumor necro-
sis. Cholangiocarcinoma has many overlapping cyto-
logical features with metastatic adenocarcinomas, and 

it is diffi cult to separate the tumor from metastatic 
adenocarcinoma based on morphology alone. The 
immunostains of TTF1 and Napsin A may help in the 
differential diagnosis of lung adenocarcinoma from 
other carcinomas. In a metastatic lung adenocarci-
noma, TTF1 and Napsin A are usually positive.  

   A-54. ( b )  False  
 Hep Par 1 (hepatocyte Paraffi n 1) antibody (clone 
OCH1E5.2.10) was developed in 1993 by Wennerberg 
et al .  and it stains normal and neoplastic hepatocytes. 
Several studies have reported this antibody to be a 
sensitive marker for HCC (80–90 %). However, 
recent studies also found that it also frequently stains 
gastric carcinomas (30–47 %). It is not, however, 
entirely specifi c, showing frequent staining in gastric 
carcinomas. Several other tumors also stain occasion-
ally, including yolk sac tumors as well as carcinomas 
of the adrenal cortex, lung, colon, and ovary. It also 
stains cholangiocarcinoma (50 %). In addition, poorly 
differentiated HCCs are more likely to be negative for 
Hep Par 1 than are better differentiated cases.  

   A-55. ( a )  Prominent nucleoli  
 The presence of prominent nucleoli is not a feature 
seen in small cell carcinoma. All other features can be 
seen in both adenocarcinoma and small cell carci-
noma. In adenocarcinomas, tumor cells form acini 
and/or three- dimensional clusters and reveal hyper-
chromatic nuclei, vesicular or coarse chromatin, 
prominent nucleoli, and vacuolated cytoplasm (indi-
cation of mucin production). In small cell carcinoma, 
tumor cells reveal acini/rosettes arrangements with 
hyperchromatic nuclei, fi ne (salt-and- pepper) chro-
matin, inconspicuous nucleoli, and scant cytoplasm. 
In addition, in small cell carcinoma, nuclear crowding 
and molding are common features. Tumor necrosis 
can be seen in both adenocarcinoma and small cells 
carcinoma.  

   A-56. ( a )  Cholangiocarcinoma  
 The differential diagnosis of spindle cells lesion is 
broad, including all of tumors in the question except 
cholangiocarcinoma. In hemangiomas, several cyto-
logical features can be seen, including bloody smear, 
aggregates of closely packed, thin-walled capillaries 
with spindle cell clusters, scant benign liver cells, and 
hemosiderin-laden macrophages. In cholangiocarci-
nomas, tumor cells resemble adenocarcinoma and 
form clusters with large nuclei, hyperchromatic 
nuclei, and prominent nucleoli. In angiomyolipoma, 
the tumor reveals fat, spindle myoid cells, blood ves-
sels, and extramedullary hematopoiesis. Glut1 is an 

7 Liver Fine-Needle Aspiration



464

immunohistochemical marker, highly specifi c for 
hemangioma and can be used to differentiate heman-
gioma from vascular malformations.  

   A-57. ( c )  Paranuclear blue bodies in the cytoplasm  
 In metastatic prostate carcinoma, tumor cells are 
intermediate in size and reveal microacini arrange-
ment or small three-dimensional clusters. Tumor cells 
show high N:C ratios, large nuclei with fi ne chroma-
tin, small prominent nucleoli, and vesicular cyto-
plasm. Paranuclear blue bodies in the cytoplasm are 
features seen in small cell carcinoma. Some prostate 
carcinomas may have neuroendocrine differentiation 
and reveal salt-and-pepper chromatin pattern. 
Immunostains of prostate markers such as PSA (pros-
tate specifi c antigen), PSAP (prostate specifi c acid 
phosphatase), prostate specifi c membrane antigen, 
and NKX3 are positive for metastatic tumor cells.  

   A-58. ( b )  Intermediate - sized tumor cells  
 The cytomorphological features of fi brolamellar 
hepatocellular carcinoma reveal large polygonal 
tumor cells separated by fi brous tissue. The size of 
tumor cells is much larger than well-differentiated 
HCC. Tumor cells have large nuclei and abundant 
eosinophilic cytoplasm; therefore, the N:C ratio of 
tumor cells is normal to slightly increased. Tumor 
cells also reveal prominent nucleoli and intracyto-
plasmic hyaline globules. The fi brolamellar variant of 
hepatocellular carcinoma is usually seen in young 
patient under the age of 30. It has a favorable 
prognosis.  

   A-59. ( c )  Colon  
 A metastatic colonic adenocarcinoma has these classic 
cytological features. Tumor cells show a tall columnar 
“picket    fence” appearance, hyperchromatic pencil-
shaped nuclei, coarse chromatin, and prominent nucle-
oli. The presence of “dirty” necrosis is usually not as 
apparent as seen in histological sections. In breast 
carcinomas, tumor cells form tight three-dimensional 
“cannon ball” clusters. The size of tumor cells is 
smaller than that of colon  adenocarcinoma; they may 
have intranuclear inclusions. Renal cell carcinoma 
usually reveals a centrally located nuclei and clear 
cytoplasm. Lung adenocarcinoma may have a variety 
of morphological features. The fi nding of tall columnar 
cells favors a colonic primary rather than the lung pri-
mary. IHC stain of TTF, Napsin A, CK7, CK20, and 
CDX2 may aid to the differential diagnosis in diffi cult 
cases. TTF, Napsin A, and CK7 are positive in lung 

adenocarcinoma, whereas CK20 and CDX2 are posi-
tive in colon adenocarcinomas.  

   A-60. ( d )  Naked nuclei  
 The presence of naked nuclei is not a feature seen in 
metastatic breast carcinoma. In a metastatic breast 
carcinoma, tumor cells form tight three-dimensional 
clusters. The size of tumor cells is relatively smaller 
than that of metastatic adenocarcinoma from the lung 
and/or GI tract. The presence of intracytoplasmic 
lumina, so-called Magenta body, is also one of the 
characteristics of metastatic breast carcinoma. 
Magenta bodies are variably sized red-to- purple peri-
nuclear inclusions seen by Diff-Quik stains. The 
prominent nucleoli are a common cytological feature 
seen in a variety of adenocarcinomas. Naked nuclei 
can be seen in metastatic melanoma and hepatocellu-
lar carcinoma.  

   A-61. ( a )  Preserved reticulin scaffold pattern  
 In a well-differentiated HCC, tumor cells resemble 
normal hepatocytes and form trabeculae, cords, and 
nests with a slightly increased N:C ratio and have 
large round nuclei with prominent nucleoli, naked 
nuclei, and may contain prominent bile pigment in 
the cytoplasm. In poorly differentiated tumors, malig-
nant cells are polygonal and dyscohesive with pleo-
morphic nuclei and giant tumor cells. The most 
notable feature in HCC, particularly in well- 
differentiated tumors, is the loss of reticulin scaffold 
pattern and the presence of sinusoidal capillaries sur-
rounding the markedly thickened trabeculae of neo-
plastic cells. This feature is best seen on cell block 
preparations.  

   A-62. ( d )  Nuclear grooves  
 Metastatic carcinoids in the liver most often come 
from a primary tumor in the intestine, pancreas, or the 
lungs. Carcinoids, despite differing embryological ori-
gin, have common phenotypic characteristics. The 
cytological features of carcinoids are characterized by 
acini arrangements, small clusters, and dispersed indi-
vidual tumor cells. Tumor cells reveal a fi ne chromatin 
(salt-and- pepper chromatin) pattern, inconspicuous or 
small nucleoli, and scant cytoplasm. Mitoses are 
extremely rare. Nuclear grooves are not features seen 
in carcinoid. In addition, the cellular proliferative rate 
(Ki67 labeling) should be performed in tumors, since 
it has been considered as a useful marker for the clas-
sifi cation of the tumor. An increased labeling pattern 
may indicate an adverse prognosis.  
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   A-63. ( d )  Dispersed tumor cells with marked atypia and 
enlargement  
 As discussed in A-24, the cytological features of car-
cinoid are characterized by small acini/pseudorosette 
arrangements, small clusters, and/or dispersed indi-
vidual tumor cells. Tumor cells reveal a fi ne chroma-
tin (salt-and- pepper chromatin) pattern, inconspicuous 
or small nucleoli, and scant cytoplasm; mitoses are 
extremely rare. Whereas, cholangiocarcinoma form 
two- or three-dimensional clusters, crowded sheets, 
or dispersed large typical cells. Tumor cells have 
coarse granular rather than fi ne chromatin, and lacy 
or vacuolated cytoplasm. In diffi cult cases, diagnosis 
of carcinoid versus a cholangiocarcinoma depends on 
IHC staining with neuroendocrine markers. Carcinoid 
tumors are positive for synaptophysin, chromogranin, 
and CD56.  

   A-64. ( a )  Hyperchromatic nuclei and prominent nucleoli  
 The presence of prominent nucleoli is not a feature 
seen in small cell carcinomas. All other features can 
be seen in small cell carcinoma. In small cell carci-
noma, tumor cells form three-dimensional clusters or 
dispersed individual cells, reveal hyperchromatic 
nuclei with fi ne (salt-and- pepper) chromatin, and 
scant cytoplasm. In addition, nuclear crowding, mold-
ing, apoptotic bodies, and mitotic fi gures are common 
features. The background of the smear may also 
reveal “blue strips” (indicative of breakdown nuclear 
material). Tumor necrosis is also a feature commonly 
seen in metastatic small cell carcinomas.  

   A-65. ( c )  Cholangiocarcinoma  
 “Pseudointranuclear inclusions” have been found in 
normal hepatocyte, benign and malignant liver 
lesions. A mild cytological atypia can also be found 
in both benign and malignant liver lesions. 
Pseudointranuclear inclusions and mild cytological 
atypia are not features seen in cholangiocarcinoma. In 
cholangiocarcinoma, tumor cells form two- or three-
dimensional clusters, crowded sheets, or dispersed 
large typical cells. They have large hyperchromatic 
nuclei with coarse chromatin, prominent nucleoli, 
scant cytoplasm, high N:C ratios, and lacy or vacuo-
lated cytoplasm.  

   A-66. ( c )  Cholangiocarcinoma  
 The cytological fi nding of clear cytoplasm can be 
seen in a variety of tumors, such as mucin producing 
adenocarcinoma, renal cell carcinoma, hepatocellular 
carcinoma, and steroid/lipid producing tumors. This 
feature is not seen in cholangiocarcinoma. The 

cytological features of renal cell carcinoma (clear cell 
renal cell carcinoma) include loosely cohesive clus-
ters and/or scattered individual tumor cells. They 
have slightly enlarged round nuclei with or without 
nucleoli depending on the Fuhrman grade of the 
tumor. The background of smears can be bloody with 
vascular structures, best seen on cell block prepara-
tions. In hepatocellular carcinoma, particularly in 
poorly differentiated forms, 10 % of tumors may have 
prominent clear cytoplasm.  

   A-67. ( d )  Sinusoidal capillaries surrounding the mark-
edly thickened trabeculae of neoplastic cells . 
 In HCC, tumor cells show a wide range of cytomor-
phology. In well-differentiated forms, tumor cells 
resemble normal hepatocytes and form trabeculae, 
cords, and nests and have a slightly increased N:C 
ratio, large round nuclei, prominent nucleoli, naked 
nuclei, and bile pigment in the cytoplasm. In poorly 
differentiated forms, malignant cells are markedly 
polygonal and dyscohesive with pleomorphic nuclei 
and giant tumor cells. The most notable feature of 
HCC, particularly in well-differentiated tumors, is the 
identifi cation of sinusoidal capillaries surrounding 
the markedly thickened trabeculae of neoplastic cells. 
This feature is not seen in benign liver lesions or chol-
angiocarcinoma. The presence of lacunae spaces on a 
cell block preparation is the feature seen in 
adenocarcinomas.  

   A-68. ( a )  Sheets or loosely formed clusters of columnar 
cells  
 Bile duct hamartoma (also known as von Meyenburg 
complex, Meyenburg complex, and biliary hamar-
toma) is a benign tumor-like malformation of the 
liver.  It is classically associated with polycystic liver 
disease and may be seen in polycystic kidney disease 
and Caroli’s disease. The bile duct hamartoma is 
characterized by multiple small nodules dispersed 
throughout the liver. The FNA reveals bland-appear-
ing columnar cells haphazardly arranged in tubules, 
sheets and two-dimensional clusters, scattered stro-
mal cells, and benign-appearing hepatocytes. In ade-
nocarcinomas, tumor cells form three- dimensional 
clusters with large hyperchromatic nuclei, coarse 
chromatin, irregular nuclear membrane, prominent 
nucleoli, and vacuolated cytoplasm.  

   A-69. ( c )  Pyknotic nuclei  
 Metastatic squamous cell carcinomas usually form 
loose clusters and dispersed individual tumor cells. 
The cytological features of tumor cells include large 
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nuclei with smudgy chromatin, nuclei with variation 
in size and shape, dense cytoplasm (indicative of 
cytokeratin formation). The dense cytoplasm is blue 
in color with a Diff- Quik stain and red-pink (eosino-
philic) color with Papanicolaou stain. Pyknotic nuclei 
are usually seen in reactive and/or benign squamous 
cells. Finally, prominent nucleoli can be seen in 
poorly differentiated squamous cell carcinomas and 
should not be confused with poorly differentiated 
adenocarcinomas. Tumor cells of adenocarcinoma 
have vesicular nuclei, coarse chromatin, and vacuo-
lated cytoplasm.  

   A-70. ( a )  Burkitt ’ s or Burkitt ’ s - like lymphoma  ( BL ) 
 The most common types of AIDS-related non-Hodgkin 
lymphoma (ARL) include Burkitt’s or Burkitt’s-like 
lymphoma (BL), diffuse large B-cell lymphoma 
(DLBCL) (including the subtypes of immunoblastic 
and centroblastic lymphoma), plasmablastic lym-
phoma (including oral cavity involved and multicentric 
Castleman’s disease [MCD] associated), and primary 
effusion lymphoma (PEL). Among them, BL tumor 
cells are positive for the characteristic c-myc gene 
rearrangement and show no evidence of HHV-8 infec-
tion. Peripheral T-cell NHLs can usually be distin-
guished by routine immunohistochemistry for T-cell 
markers or T-cell receptor (TCR) gene rearrangement 
studies. Both DLBCL and PEL can have similar cyto-
morphology. In DLBCL, tumor cells are positive for 
Epstein-Barr virus, but negative for HHV-8. In PEL, 
tumor cells are negative for Epstein-Barr virus, but 
positive for HHV-8.  

   A-71. ( b )  Dispersed individual large atypical cells  
 DLBLC is a good mimic of carcinoma. In DLBCL, 
the FNA reveals a cellular specimen with dyscohesive 
large atypical lymphoid cells. Tree morphological 
variants are most commonly seen: centroblastic, 
immunoblastic, and anaplastic variant. Centroblastic 
variant is the most common subtype and reveals 
medium-to-large-sized tumor cells with high N:C 
ratios, oval or round nuclei, fi ne chromatin, and single 
or multiple prominent nucleoli. Immunoblasts have a 
basophilic cytoplasm and a central nucleolus. Most 
cases are polymorphic, with a mixture of centroblas-
tic and immunoblastic cells. The third morphologic 
variant, anaplastic variant, consists of large tumor 
cells with pleomorphic nuclei, and may resemble 
Hodgkin cells or Reed-Sternberg cells. In a poorly 
differentiated adenocarcinoma, tumor cells can be 
dyscohesive and presented as dispersed individual 
cells or form three-dimensional clusters with large 
hyperchromatic nuclei, coarse chromatin, irregular 

nuclear membrane, prominent nucleoli, and vacuo-
lated cytoplasm. In diffi cult cases, IHC stains for 
lymphoma and adenocarcinoma markers are neces-
sary for an accurate diagnosis.  

   A-72. ( d )  Predominantly isolated large cells with  “ cherry 
red ”  nuclei  
 The cytological differential diagnosis of a metastatic 
melanoma and HCC can be diffi cult. The cytological 
features of a metastatic melanoma include: individual 
large cells with prominent large nucleoli, intranuclear 
inclusion, cytoplasmic melanin pigment, binucleation, 
and the presence of plasmacytoid cells. In HCC, tumor 
cells form loose clusters or dispersed individual cells 
and reveal hyperchromatic nuclei, coarse chromatin, 
large prominent nucleoli, and intranuclear pseudoin-
clusion. Numerous naked nuclei and tumor necrosis 
are also seen in HCC. The predominant dyscohesive 
arrangement of tumor cells favors the diagnosis of a 
metastatic melanoma. In diffi cult cases, IHC stains of 
HMB45 and Melanin A may help.  

   A-73. ( b )  Cholangiocarcinoma is always seen in a 
 cirrhotic liver  
 Cholangiocarcinoma is known to have the histologi-
cal and molecular features of adenocarcinoma. 
Cirrhotic liver is not a signifi cant risk factor for devel-
oping cholangiocarcinoma. The cytomorphology of 
the tumor includes trabeculae, cords, crowded sheets 
and nests arrangements, or dispersed individual tumor 
cells with large oval nuclei and coarse chromatin, and 
scant cytoplasm. The differential diagnosis of cholan-
giocarcinoma includes HCC, metastatic adenocarci-
noma, and other gastrointestinal tumors.  

  A-74. ( b )  Dense cytoplasm and distinct cell border  
 In hepatocellular carcinoma, tumor cells form cords, 
tubules, sheets, or isolated individual cells. Tumor 
cells have hyperchromatic nuclei, coarse chromatin, 
and high N:C ratio. Large prominent nucleoli, marked 
variation of size of nuclei, and numerous naked nuclei 
are also features seen in HCC. However, the cyto-
plasm of HCC is vesicular, granular, and/or clear. The 
dense cytoplasm and distinct cell border are not seen 
in HCC.  

   A-75. ( c )  Centrally placed nuclei with binucleation  
 A FNA of benign liver reveals sheets of large polygo-
nal and dispersed individual cells. The specimen may 
also reveal trabecular arrangements and tissue frag-
ments. Cells have centrally placed round- to oval-
shaped nuclei with mild variation in size, granular 
chromatin, prominent nucleoli, no hyperchromasia, 
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and a normal N:C ratio. Binucleation is common in 
cells. Bile and lipofusion pigment can be identifi ed in 
the cytoplasm. In contrast, in hepatocellular carci-
noma (HCC), tumor cells form cords, tubules, sheets, 
or isolated individual cells. Tumor cells have hyper-
chromatic nuclei, coarse chromatin, and high N:C 
ratios. Large prominent nucleoli, marked variation of 
size of nuclei, and numerous naked nuclei are fea-
tures seen in HCC.        
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