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Q 1. - Bladder washing from a 65 year old man with recent history of renal transplant who 
presented with hematuria. What should be next step in this patient management?

1. Bladder biopsy

2. Kidney biopsy

3. Urine analysis

4. Increase immunosuppression

5. Decrease immunosuppression5. Decrease immunosuppression

Bladder washing from a 65 year old man with recent history of renal transplant who 
presented with hematuria. What should be next step in this patient management?
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1. 
• Decoy cells - cytopathic changes confused •

with urothelial cancers

• Two stages  - inclusion stage (pale 
basophilic inclusion with/ without a clear 
rim) and a post inclusion stage (fishnet 
stocking appearance)stocking appearance)

• numerous infected cells in immuno
compromised, rare cells in 
immunocompetent patients

1. 
cytopathic changes confused 

with urothelial cancers

inclusion stage (pale 
basophilic inclusion with/ without a clear 
rim) and a post inclusion stage (fishnet 
stocking appearance)stocking appearance)

numerous infected cells in immuno-
compromised, rare cells in 
immunocompetent patients



1.

• Cancer cells do not have • Cancer cells do not have 
smooth homogenous 
chromatin pattern, smooth 
nuclear membrane or 
filamentous chromatin 
pattern of post inclusion 
stage nuclei

• Muscle invasive bladder 

cancer

1.

Cancer cells do not have Cancer cells do not have 

chromatin pattern, smooth 

pattern of post inclusion 

Muscle invasive bladder 



1.
• Other possible 

questions:

• what kind of • what kind of 
specimen? 

• what are these?

1.



Q 2
A 69 y/o male with a diagnosis atypical urothelial cells on 
urine cytology had a FISH test performed. The four color 
FISH test was interpreted as positive. Which of the 
following molecular scenarios reflect a positive test.

1. 2/25 cells scored showed gain for chromosome 3

2. 1/25 cells scored showed gain for chromosomes 7 and    
17

3. 5/25 cells scored showed loss of 9p21 signals

4. 15/25 cells showed loss of 9p21 signals

5. 4/25 cells showed gain of chromosome 17
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2. 
• Multicolored FISH assay with four probes CEP3, 

red; CEP7, green; CEP17, aqua and LS1 9p21, gold red; CEP7, green; CEP17, aqua and LS1 9p21, gold 
utilized for early detection or monitoring of patients 
with urothelial cancers

• FDA approved for use in voided urine

• High sensitivity (higher for high grade tumors; many 
low grade tumors maybe diploid)

•• Specificity lower than cytology

CEP - chromosome enumeration probe

Multicolored FISH assay with four probes CEP3, 
red; CEP7, green; CEP17, aqua and LS1 9p21, gold red; CEP7, green; CEP17, aqua and LS1 9p21, gold 
utilized for early detection or monitoring of patients 

FDA approved for use in voided urine

High sensitivity (higher for high grade tumors; many 
low grade tumors maybe diploid)

Specificity lower than cytology



2.
• Normal cells have two signals of each 

colorcolor

• Criteria for positive FISH are 4 or more of 
25 abnormal cells counted should have 
gain of 2 or more of chromosomes 3, 7 
17; or 12 or more cells have loss of 9p21 

•• BCG treatment does not interfere with the 
test

• Not approved for upper tract cytology

2.
Normal cells have two signals of each 

Criteria for positive FISH are 4 or more of 
25 abnormal cells counted should have 
gain of 2 or more of chromosomes 3, 7 
17; or 12 or more cells have loss of 9p21 

BCG treatment does not interfere with the 

Not approved for upper tract cytology



Q. 3 - A liquid based pap smear is considered to 
have adequate cellularity according to Bethesda 

2001 if:

1. It has 6000 well visualized squamous cells and no detectable 
endocervical cells

2. It has over 8000 squamous cells with over 75% obscured by 
inflammation

3. It has 2000 well visualized squamous cells and five groups of 
endocervical cells with each group having more than 10 endocervical 
cellscells

4. It has predominantly endocervical cells and blood 

5. It has 10 metaplastic cells and less than 3000 squamous cells 

A liquid based pap smear is considered to 
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It has 10 metaplastic cells and less than 3000 squamous cells 
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have adequate cellularity according to Bethesda 

2001 if:
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It has over 8000 squamous cells with over 75% obscured by 
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endocervical cells with each group having more than 10 endocervical 

It has predominantly endocervical cells and blood 

It has 10 metaplastic cells and less than 3000 squamous cells 



3.

•• Adequacy criteria of TBS 2001includes:

• For LBP -5000 well visualized squamous cells and for 
conventional 8000 -12000

• 10 endocervical/ metaplastic cells
sampling of transformation zone 
adequacy)

•• Other than low cellularity or obscured cells (>75%), 
specimen may be unsatisfactory if unlabeled or container 
received broken

3.

Adequacy criteria of TBS 2001includes:

5000 well visualized squamous cells and for 

10 endocervical/ metaplastic cells- quality indicator denoting 
sampling of transformation zone (not required for 

Other than low cellularity or obscured cells (>75%), 
specimen may be unsatisfactory if unlabeled or container 



3. Do not count
Any atypia at ASC or AGC and 
above qualifies the smear as 
satisfactory regardless of cellularity.
Bugs, endometrial cells, follicular 

cervicitis do not make the smear 
satisfactory, however they can be 
mentioned as second diagnosis after 
“Unsatisfactory for evaluation”

Unsatisfactory due to obscuring inflammationUnsatisfactory due to obscuring inflammation



Q. 4 - Pleural fluid from a 56 year old 
female. Dx?

1. Metastatic ca, gastric primary

2. Metastatic ca, breast primary

3. Metastatic ca, colon primary

4. Malignant mesothelioma

5. Reactive mesothelial cells5. Reactive mesothelial cells

Pleural fluid from a 56 year old 
female. Dx?
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3. Metastatic ca, colon primary

4. Malignant mesothelioma

5. Reactive mesothelial cells5. Reactive mesothelial cells

Pleural fluid from a 56 year old 
female. Dx?



4. Fluids/ 
Effusion cytologyEffusion cytology

Normal constituents are 
mesothelial cells which may be 
few or numerous
Lacy skirts and windows, Lacy skirts and windows, 
usually dispersed, clusters have 
scalloped/ flower like  
community borders
Large clusters composed of >12 
cells unusual in benign effusions



4. D/D between benign and 
malignant effusion

Second cell population is Second cell population is 
consistent with metastatic 
disease
d/d between mesothelioma vs 
metastasis should employ clinical 
history (? asbestos exposure), 
radiology and immuno-
histochemistryhistochemistry
Mesothelial cells react with 
(Calretinin, WT1) and epithelial 
cells with (Ber EP4, B72.3, Leu 
M1, MOC31, CEA and TTF1 etc)
Pankeratin and CK7 do not help

4. D/D between benign and 

metastasis should employ clinical 



Q5. 73 year old man with a history of melanoma now 
presented with an ill-defined lesion in the lower lobe of 
the right lung that was aspirated. What is your dx?

1. Adenocarcinoma

2. Benign hepatocytes

3. Metastatic melanoma

4. Macrophages

5. Squamous cell 
carcinoma

Q5. 73 year old man with a history of melanoma now 
defined lesion in the lower lobe of 

the right lung that was aspirated. What is your dx?
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presented with an ill-defined lesion in the lower lobe of 
the right lung that was aspirated. What is your dx?

1. Adenocarcinoma

2. Benign hepatocytes

3. Metastatic melanoma

4. Macrophages

5. Squamous cell 
carcinoma

A5. 73 year old man with a history of melanoma now 
defined lesion in the lower lobe of 

the right lung that was aspirated. What is your dx?



5. Classic question, 
scenario 

Melanoma, ugly tumors, however 
great mimickers
Usually discohesive cells with Usually discohesive cells with 
plasmacytoid morphology, 
prominent nucleoli and ICI
Melanin pigment is blue black in 
DQ and fine brown in Pap stain
Adenocarcinoma - 3D clusters
Macrophages - dispersed, bean 
shaped nuclei
Squamous cell carcinomas may Squamous cell carcinomas may 
have flat sheet, cytoplasmic 
orangeophilia, chromatin 
abnormalities and necrosis



Q6. FNA of a pancreatic cystic lesion. 
Which clinical history fits best with this 

image?

1. 68 year old man with history 1. 68 year old man with history 
of chronic pancreatitis

2. 22 year old women with an 
abdominal discomfort

3. 63 year old man with dilated 
pancreatic duct

4. 69 year old woman with 
incidentally found cystic 
lesion in the body of the lesion in the body of the 
pancreas

5. 75 year old woman with a 
history of 25 lb. weight loss 
and jaundice

Q6. FNA of a pancreatic cystic lesion. 
Which clinical history fits best with this 

image?



A6. FNA of a pancreatic cystic lesion. 
Which clinical history fits best with this 

image?

1. 68 year old man with history 1. 68 year old man with history 
of chronic pancreatitis

2. 22 year old women with an 
abdominal discomfort

3. 63 year old man with dilated 
pancreatic duct

4. 69 year old woman with 
incidentally found cystic 
lesion in the body of the lesion in the body of the 
pancreas

5. 75 year old woman with a 
history of 25 lb. weight loss 
and jaundice

A6. FNA of a pancreatic cystic lesion. 
Which clinical history fits best with this 

image?



6 - Solid-Pseudopapillary tumor of the 

Pancreas

• Rare, women, 2nd and 3rd decade, asymptomatic or vague 
abdominal discomfort, body and tail of Pancreasabdominal discomfort, body and tail of Pancreas

• Histology - solid areas traversed by fine fibrovascular septa which 
forms the core of pseudopapillary structures that result from 
ischemic degeneration of solid tumor areas

• Cellular smears, loosely cohesive groups arranged around delicate 
fibrovascular structures, single cells, delicate cytoplasm with 
indistinct borders, oval nuclei with smooth nuclear membranes, 
background of blood , foam cells, globules of amorphous myxoid 
materialmaterial

• Negative for cytokeratins in over 50%,  tumors are Vimentin +, 
alpha 1 antitrypsin, nuclear beta catenin and CD10

• Some tumors may show CD56 + staining, synaptophysin may be 
occassionally positive but chromogranin is negative

Pseudopapillary tumor of the 

Pancreas
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abdominal discomfort, body and tail of Pancreasabdominal discomfort, body and tail of Pancreas

solid areas traversed by fine fibrovascular septa which 
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ischemic degeneration of solid tumor areas

Cellular smears, loosely cohesive groups arranged around delicate 
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indistinct borders, oval nuclei with smooth nuclear membranes, 
background of blood , foam cells, globules of amorphous myxoid 
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occassionally positive but chromogranin is negative



6. D/d
• Cystic neoplasms - serous 

cystadenoma, mucinous cystic 
neoplasm and IPMN

• Pancreatic endocrine tumor -• Pancreatic endocrine tumor -
rare tumors (1-2%), majority 
functional, adults, body and tail 
and may be partially cystic

• Cellular smears with loosely 
cohesive groups, dispersed 
plasmacytoid cells and bare 
nuclei; salt and pepper nuclei; salt and pepper 
chromatin, red granules, rare 
pleomorphic nuclei

• IHC - Chromogranin, 
synaptophysin, NSE, CK

6. D/d
cystadenoma, mucinous cystic 

functional, adults, body and tail 



breast cancer presented with slight fever and 
ipsilateral 2cm PET positive ill

peripheral lung nodule. A CT guided FNA was 
performed

breast cancer presented with slight fever and 
ipsilateral 2cm PET positive ill-defined 

peripheral lung nodule. A CT guided FNA was 
performed



Q7 Choose the best response

1.  Please send the specimen for bacterial cultures only1.  Please send the specimen for bacterial cultures only
2.  I need more material for special stains
3.  Please give me more material in formalin because I       
have to do hormone markers
4.  You are not in the lesion, these are just nonspecific 
alveolar giant cells
5.  I am suspecting TB, patient should be in isolation5.  I am suspecting TB, patient should be in isolation
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7 .

• Cryptococcus - 4 to 15µm yeast with narrow based 
budding, thick capsule stains with mucicarmine

7 .

4 to 15µm yeast with narrow based 
budding, thick capsule stains with mucicarmine

Mucicarmine stain



7.

• Histoplasma - 1-5µm yeast, intracellular organisms

7.

5µm yeast, intracellular organisms



7

• Blastomyces - 8-20µm yeast with thick walls and broad 
based budding

7

20µm yeast with thick walls and broad 



breast cancer and low grade follicular lymphoma 
presents with altered mental status; spinal tap was 
done and 2 cc of clear fluid was processed. The best 

interpretation is:

1. The lady has developed 
meningioma

2. Benign brain material and 
microglia 

3. Positive for malignant 
lymphoma

4. Positive for metastatic breast 
carcinomacarcinoma

5. Low cellularity, suboptimal for 
evaluation

breast cancer and low grade follicular lymphoma 
presents with altered mental status; spinal tap was 
done and 2 cc of clear fluid was processed. The best 

interpretation is:
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8. 
• Normal CSF sparsely cellular with few 
mature lymphocytes and monocytes, mature lymphocytes and monocytes, 
microglia and brain matter rare (likely in 
patients with Omaya shunt)

• Metastatic tumors seen more frequently 
than primary CNS tumorsthan primary CNS tumors

• Most common tumors in CSF are lung, 
stomach, melanoma and breast 
cancers

8. 
Normal CSF sparsely cellular with few 
mature lymphocytes and monocytes, mature lymphocytes and monocytes, 
microglia and brain matter rare (likely in 
patients with Omaya shunt)
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than primary CNS tumorsthan primary CNS tumors

Most common tumors in CSF are lung, 
stomach, melanoma and breast 



8.
• Difficult to diagnose 

lymphoma or leukemic lymphoma or leukemic 
involvement

• Differential diagnosis is 
meningitis

• Easier if clinical history of 
lymphoproliferative 
disorder and numerous disorder and numerous 
atypical lymphoid cells

• May use atypical/ 
suspicious and defer to 
flowcytometry

8.



history of cold intolerance;  a small nodule in the 
left thyroid was needled. After this FNA what 

should be recommended?

history of cold intolerance;  a small nodule in the 
left thyroid was needled. After this FNA what 

should be recommended?



Q9.

1. Lymphoma workup
2.Radioactive iodine
3.Partial thyroidectomy
4.Total thyroidectomy with lymph node 
dissectiondissection

5.Thyroxin replacement

Q9.

Lymphoma workup
Radioactive iodine
Partial thyroidectomy
Total thyroidectomy with lymph node 

Thyroxin replacement



A9.

1. Lymphoma workup 
2.Radioactive iodine
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dissectiondissection
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A9.

Lymphoma workup 
Radioactive iodine
Partial thyroidectomy
Total thyroidectomy with lymph node 

Thyroxin replacement



9. Lymphocytic thyroiditis

• Autoimmune disease, adults (40 
predominant  predominant  

• Patients usually hypothyroid 

• Antibodies to Thyroglobulin and Thyroid peroxidase, TSH 
and Iodine receptor

• Diffuse painless enlargement of thyroid with and without 
nodularity

•• Cellular aspirate with variable admixture of lymphocytes, 
lymphohistiocytic aggregates, hurthle cells; rare colloid 
and benign follicular cells

• d/d lymphoma or hurthle cell neoplasm

9. Lymphocytic thyroiditis

Autoimmune disease, adults (40 -50 yrs.), female 

Patients usually hypothyroid 

Antibodies to Thyroglobulin and Thyroid peroxidase, TSH 

Diffuse painless enlargement of thyroid with and without 

Cellular aspirate with variable admixture of lymphocytes, 
lymphohistiocytic aggregates, hurthle cells; rare colloid 

d/d lymphoma or hurthle cell neoplasm



9.
• Other possible questions 

of interest:of interest:

• INCI can be seen in PTC, 
MTC, Hurthle cell 
neoplasms and 
hyalinizing trabecular 
adenomas

•• RET/PTC and BRAF 
mutations mutually 
exclusive in PTC; BRAF 
associated with worse 
prognosis

9.



Q. 10. - Pelvic wash from a woman who underwent TAH with bilateral 
oophorectomy for an ovarian cystic neoplasm. How would you interpret this 

cell block?

Papillary serous 
adenocarcinoma

Benign mesothelial cells

Endosalpingiosis

Papillary serous neoplasm of 
low malignant potentiallow malignant potential

Mucinous adenocarcinoma

Pelvic wash from a woman who underwent TAH with bilateral 
oophorectomy for an ovarian cystic neoplasm. How would you interpret this 

cell block?
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10. 

• Peritoneal washings are • Peritoneal washings are 
used to stage and monitor 
response in patients with  
gynecologic malignancies

• Mesothelial cells may 
strip in sheets and fold on 
themselves to give an 
appearance of papillary appearance of papillary 
infoldings or 
pseudoglandular look; no 
cellular atypia or 
fibrovascular cores

10. 



10. 
• Lesions associated with 

psammoma bodies are-psammoma bodies are-

• reactive mesothelial proliferations

• endosalpingiosis

• serous borderline lesions of the 
ovary

• D/D metastatic adenocacinoma 

• Psammoma bodies should not be 
the sole criteria of malignancy 

10. 

reactive mesothelial proliferations

serous borderline lesions of the 

D/D metastatic adenocacinoma 

Psammoma bodies should not be Endosalpingiosis



10. 
• You have to be able to • You have to be able to 

recognize collagen balls

• Spherical masses of 
collagen surrounded by 
benign, flattened 
mesothelial cells -5% of 
peritoneal washings

•• No known significance 
except in the exam do 

not confuse them with 

adenocarcinomas

10. 



Q. 11. - 63 year old woman with a 1.5 cm left kidney mass. What 
does this image illustrate? 

1. Normal kidney

2. Angiomyolipoma

3. Positive for papillary carcinoma

4. Positive for RCC, clear cell type

5. Positive for RCC, chromophobe 5. Positive for RCC, chromophobe 
type

63 year old woman with a 1.5 cm left kidney mass. What 
does this image illustrate? 



A. 11. - 63 year old woman with a 1.5 cm left kidney mass. What 
does this image illustrate? 

1. Normal kidney

2. Angiomyolipoma

3. Positive for papillary carcinoma

4. Positive for RCC, clear cell type

5. Positive for RCC, chromophobe 5. Positive for RCC, chromophobe 
type

63 year old woman with a 1.5 cm left kidney mass. What 
does this image illustrate? 



11. 

•• Normal kidney 
elements include 
glomeruli and tubular 
cells

• Aspirates may be very 
cellular and give false cellular and give false 
impression of 
neoplasm

11. 



11.
• Small % of renal lesions candidates for 
FNAFNA

• FNA is usually done in unresectable 
lesions to a establish a diagnosis 
(primary vs metastasis) or 
radiographically indeterminate lesions; radiographically indeterminate lesions; 
may also be done prior to ablation of 
small lesions 

• 30% may be non diagnostic 

11.
Small % of renal lesions candidates for 

FNA is usually done in unresectable 
lesions to a establish a diagnosis 
(primary vs metastasis) or 
radiographically indeterminate lesions; radiographically indeterminate lesions; 
may also be done prior to ablation of 

30% may be non diagnostic 



Clear cell RCC

Oncocytoma

Chromophobe RCC

Angiomyolipoma



2 cm firm mass at the angle of left mandible.  You 
were asked to aspirate the mass and saw the 

following cytology on immediate evaluation. What 
should you ask the patient?

1. Have you had a recent mammogram?1. Have you had a recent mammogram?

2. Do you have a history of smoking?

3. Do you have significant unintentional 
weight loss and night sweats?

4. Do you have other lymph nodes or 
swellings in your neck?swellings in your neck?

5. Do you have a history of thyroid 
problems?

2 cm firm mass at the angle of left mandible.  You 
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following cytology on immediate evaluation. What 
should you ask the patient?
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12.
Occurs primarily within the 
parotid gland

Second most common salivary Second most common salivary 
gland lesion, 5-10% of all 
salivary gland neoplasms

50- 79 yr. age group, more 
common in males

D/d - Oncocytoma, benign cyst, 
lymphoma, acinic cell, 
metastatic RCC (all oncocytic metastatic RCC (all oncocytic 
neoplasms)

Also post infarction with 
atypical squamous metaplasia 
- SCC

12.



12. Salivary gland 
neoplasms

• Fond of showing • Fond of showing 
pleomorphic adenoma 
- most common benign 
salivary gland 
neoplasm.

• Myoepithelial cells • Myoepithelial cells 
embedded in the 
matrix, fibrillar, 
visualized on Pap 

12. Salivary gland 
neoplasms



12.

• Adenoid cystic 
carcinoma - in DQ 
basaloid cells 
surround cookie cutter 
like matrix, matrix not like matrix, matrix not 
seen well on Pap stain 

12.



vehicle accident was hospitalized with sudden onset 
of shortness of breath. We received a sample of left 
pleural fluid in our laboratory. What is the most likely 

etiology of the findings? 

vehicle accident was hospitalized with sudden onset 
of shortness of breath. We received a sample of left 
pleural fluid in our laboratory. What is the most likely 

etiology of the findings? 



Q13.

1. Strongyloides stercoralis infection

2.Pneumothorax

3. Hodgkin lymphoma

4. Fungal pneumonia4. Fungal pneumonia

5. Idiopathic

Q13.
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A 13.

1. Strongyloides stercoralis infection

2.Pneumothorax

3. Hodgkin lymphoma

4. Fungal pneumonia4. Fungal pneumonia

5. Idiopathic

A 13.

1. Strongyloides stercoralis infection

3. Hodgkin lymphoma

4. Fungal pneumonia4. Fungal pneumonia



13.
• Eosinophilic pleural effusion • Eosinophilic pleural effusion 

• >10% of eosinophils

• Most common cause 

• Other etiologies - thoracic trauma, 
pneumothorax, hemothorax, pulmonary pneumothorax, hemothorax, pulmonary 
infarcts, infections including parasites 
and malignancies (both solid and 
hematopoietic)

13.
Eosinophilic pleural effusion -uncommonEosinophilic pleural effusion -uncommon

>10% of eosinophils

Most common cause - IDIOPATHIC

thoracic trauma, 
pneumothorax, hemothorax, pulmonary pneumothorax, hemothorax, pulmonary 
infarcts, infections including parasites 
and malignancies (both solid and 



13.

Lymphocytic pleural 
effusion -
Tuberculosis



Q14. The bivalent and 

quadrivalent HPV vaccines are

1. Live attenuated vaccines against the complete virion

2. Killed vaccines against the complete virion

3. Live attenuated vaccines against viral Rb and p53

4. Recombinant vaccines against Viral E6 and E74. Recombinant vaccines against Viral E6 and E7

5. Recombinant vaccines against L1 capsid protein
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3. Live attenuated vaccines against viral Rb and p53
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A 14.
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3. Live attenuated vaccines against viral Rb and p53
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14. 
HPV vaccines

• Highly immunogenic recombinant vaccines composed of • Highly immunogenic recombinant vaccines composed of 
proteins which folds into viral like particles

• Two vaccines have been approved by FDA

• Gardasil (Merck) – quadrivalent vaccine which protects against HPV 16, 
18, 6 and 11

• Cervarix (Glaxo SmithKline) bivalent vaccine which protects against 
HPV 16 and 18

• Both are approved in women 9 to 26 years of age and are given in 
three intramuscular doses at 0, 2 and 6 monthsthree intramuscular doses at 0, 2 and 6 months

• The cost is $120 per dose, not counting the cost of office visit

• Cross protection against HPV 45 and 31 reported in both vaccines

• Gardasil approved for use in males age 9 to 26 for protection against 
genital warts

Highly immunogenic recombinant vaccines composed of L1 capsidHighly immunogenic recombinant vaccines composed of L1 capsid
proteins which folds into viral like particles

Two vaccines have been approved by FDA

vaccine which protects against HPV 16, 

SmithKline) bivalent vaccine which protects against 

Both are approved in women 9 to 26 years of age and are given in 
three intramuscular doses at 0, 2 and 6 monthsthree intramuscular doses at 0, 2 and 6 months

The cost is $120 per dose, not counting the cost of office visit

Cross protection against HPV 45 and 31 reported in both vaccines

Gardasil approved for use in males age 9 to 26 for protection against 



Q15. A technical supervisor of the 
cytopathology laboratory should be

1. Certified by the American Society of Clinical Pathology

2. Can be a clinical pathologist and laboratory director

3. Should be an anatomic pathologist 

4. Should be a cytotechnologist with 3 years of full time experience in the 
last 10 yearslast 10 years

5. An anatomic pathologist with specialty boards in cytopathology

A technical supervisor of the 

cytopathology laboratory should be

tified by the American Society of Clinical Pathology

2. Can be a clinical pathologist and laboratory director

3. Should be an anatomic pathologist 

4. Should be a cytotechnologist with 3 years of full time experience in the 

5. An anatomic pathologist with specialty boards in cytopathology



A15. A technical supervisor of the 
cytopathology laboratory should be

1. Certified by the American Society of Clinical Pathology

2. Can be a clinical pathologist and laboratory director

3. Should be an anatomic pathologist 
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15. CLIA 88 defined the 
responsibilities and qualifications 
of personnel in cytology laboratory

• Easier to remember if you extrapolate it to people in your lab• Easier to remember if you extrapolate it to people in your lab

• Laboratory director: “Boss” may be an anatomic or clinical 
pathologist

• If not an anatomic pathologist must employ one as technical 
supervisor

• May direct >1 but not more than 5 laboratories

•• Must possess a license as a lab director issued by state if required

• Responsible for overall operations in the laboratory including hiring 
and firing of personnel

15. CLIA 88 defined the 
responsibilities and qualifications 
of personnel in cytology laboratory

Easier to remember if you extrapolate it to people in your labEasier to remember if you extrapolate it to people in your lab

: “Boss” may be an anatomic or clinical 

If not an anatomic pathologist must employ one as technical 

May direct >1 but not more than 5 laboratories

Must possess a license as a lab director issued by state if required

Responsible for overall operations in the laboratory including hiring 



15.

• Technical supervisor 
question

• Has to be an anatomic pathologist;

cytology boards 

• The ASC no longer certifies CPs (last exam in 1972)

•• Responsible for establishing QC procedures, workload limits, 
resolving technical problems, evaluating competency of personnel, 
semiannual evaluations of CT etc

Technical supervisor - seems to be a favorite 

anatomic pathologist; may or may not have specialty 

The ASC no longer certifies CPs (last exam in 1972)

Responsible for establishing QC procedures, workload limits, 
resolving technical problems, evaluating competency of personnel, 
semiannual evaluations of CT etc



15 . 

• General supervisor• General supervisor
TS or CT with at least 3 years of full time experience in the last 10 
years

� Responsible for day to day oversight 

• Cytotechnologist 
cytotechnology, certified in cytotechnology
grandfathered based on experiencegrandfathered based on experience

� Responsible for recording the number of slides examined each day, 
number of hours worked each day and documenting slide 
interpretation results

General supervisor -General supervisor - qualifications may be same as 

TS or CT with at least 3 years of full time experience in the last 10 

Responsible for day to day oversight 

Cytotechnologist - Graduated from a school of 

cytotechnology by an approved agency or 
grandfathered based on experiencegrandfathered based on experience

Responsible for recording the number of slides examined each day, 
number of hours worked each day and documenting slide 



hierarchy

Laboratory director
“Big boss”

Technical supervisor
“is an AP”

General supervisor
“day to day troubleshooter, may be a CT”

CT CT

hierarchy

Laboratory director
“Big boss”

Technical supervisor
“is an AP”

General supervisor
“day to day troubleshooter, may be a CT”

CT CT



Q16. Slides, requisitions and reports in a 
cytology laboratory should be retained for

1. 10, 2 , 10 years

2.  2, 5, 5 years

3. 5, 2, 10 years

4. Indefinitely, 2, 5 years

5. requirement varies from gynecologic to nongynecologic samples

Slides, requisitions and reports in a 

cytology laboratory should be retained for

5. requirement varies from gynecologic to nongynecologic samples
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16. Please memorize the night 
before exam

• Two types of manuals -
Laboratory procedure manuals

• each change in procedure must be signed, dated 
and approved by the director; re approved signed 
and dated if directorship changes

•• Records of discontinued procedures should be kept 
for 2 years

16. Please memorize the night 
before exam

Client services manual and 
Laboratory procedure manuals

each change in procedure must be signed, dated 
and approved by the director; re approved signed 
and dated if directorship changes

Records of discontinued procedures should be kept 



16. Federal retention 
requirement for Cytology 

Laboratories
RequisitionsRequisitions

QA, QC sheets, PT test 
results

Slides

Reports

16. Federal retention 
requirement for Cytology 

Laboratories
2 years2 years

2 years

5 years

10 years



hemoptysis. Patient complained of 30 lb. weight 
loss over last several months and fatigue. A 
bronchial brush specimen was sent for your 

review
1. Negative for malignancy1. Negative for malignancy

2.  Positive for poorly 
differentiated carcinoma

3. Positive for small cell 
carcinoma

4. Granulomatous inflammation

5. Positive for giant cell 
carcinoma

hemoptysis. Patient complained of 30 lb. weight 
loss over last several months and fatigue. A 
bronchial brush specimen was sent for your 

review

4. Granulomatous inflammation
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review
1.  Negative for malignancy1.  Negative for malignancy

2.  Positive for poorly 
differentiated carcinoma

3. Positive for small cell 
carcinoma

4. Granulomatous inflammation

5. Positive for giant cell 
carcinoma

hemoptysis. Patient complained of 30 lb. weight 
loss over last several months and fatigue. A 
bronchial brush specimen was sent for your 

review

4. Granulomatous inflammation



17. Leading history
• You are expecting to seen 

a small cell carcinoma or a a small cell carcinoma or a 
nonsmall cell carcinoma; 
however in the lung 
bronchial cells and 
histiocytes can look 
atypical, look for cilia 
before you make up your 
mind

•• Usually cancer slides will 
be obvious

• Know Creola bodies and 
ciliopcytopthoria

17. Leading history



17. Have to 
differentiate between 
small and non small small and non small 
as well as squamous 
vs adenocarcinoma 
(TTF and p63)  



Q18. The adjacent cytology smear is from 
a 70 year old woman. She subsequently 

underwent an emergent cervical biopsy. She has:

1. Follicular cervicitis

2. Benign endometrial cells

3. Small cell carcinoma

4. Glandular cells status post 
hysterectomyhysterectomy

5. HSIL

The adjacent cytology smear is from 

a 70 year old woman. She subsequently 
underwent an emergent cervical biopsy. She has:

Glandular cells status post 



A18. The adjacent cytology smear is from a 
70 year old woman. She subsequently underwent 

an emergent cervical biopsy. She has:

1. Follicular cervicitis

2. Benign endometrial cells

3. Small cell carcinoma

4. Glandular cells status post 
hysterectomyhysterectomy

5. HSIL

The adjacent cytology smear is from a 

70 year old woman. She subsequently underwent 
an emergent cervical biopsy. She has:

Glandular cells status post 



18. Likely questions

• HPV subtypes associated with neuroendocrine • HPV subtypes associated with neuroendocrine 
carcinomas of the cervix are HPV18 (also 
associated with AIS)

• Viral oncogenes E6 and E7 target host oncogenes 
Rb and p53 respectively

• E4 encodes proteins which binds and disrupts • E4 encodes proteins which binds and disrupts 
cytokeratin, producing classic koilocyte

• p16 is the most widely used surrogate marker of 
HPV driven carcinogenesis

18. Likely questions

HPV subtypes associated with neuroendocrine HPV subtypes associated with neuroendocrine 
carcinomas of the cervix are HPV18 (also 

Viral oncogenes E6 and E7 target host oncogenes 
Rb and p53 respectively

E4 encodes proteins which binds and disrupts E4 encodes proteins which binds and disrupts 
cytokeratin, producing classic koilocyte

p16 is the most widely used surrogate marker of 
HPV driven carcinogenesis



intrabdominal lymphadenopathy. FNA of a lymph node was 
performed and sent for flowcytometry. Flowcytometry 

showed a Kappa restricted monoclonal B cell population 
which expressed CD19, CD20 and CD10.  Cellblock IHC 
identified the tumor cells to be negative for CD5, BCl2, and 

positive for BCL6. What is the most likely cytogenetic positive for BCL6. What is the most likely cytogenetic 
abnormality in this patient? 

1. t(8: 14)

2. t (2 : 5)

3. t (11:22)3. t (11:22)

4. t (8: 21)

5. t(11: 14)
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positive for BCL6. What is the most likely cytogenetic positive for BCL6. What is the most likely cytogenetic 
abnormality in this patient? 
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19. Know your CDs 
and translocations

• Memorize translocations and • Memorize translocations and 
CDs the night before

• Doesn't matter if you are taking 
AP/CP,  AP only, CP only or 
Cytopath boards - these 
questions are universal

•• As far as cyto goes, identify the 
aspirate as lymphoid 
(lymphoglandular bodies) and 
send for flowcytometry  

19. Know your CDs 
and translocations
Memorize translocations and Memorize translocations and 

Doesn't matter if you are taking 
AP/CP,  AP only, CP only or 

As far as cyto goes, identify the 

(lymphoglandular bodies) and 



smear of 46 y/o lady, LMP unknown. 
What is your best diagnosis according 

to TBS 2001

1.  AIS1.  AIS

2.  AGC favor neoplastic

3. Endocervical 
adenocarcinoma

4. Benign endometrial cells4. Benign endometrial cells

5. Reactive endocervical 
cells

smear of 46 y/o lady, LMP unknown. 
What is your best diagnosis according 

to TBS 2001
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What is your best diagnosis according 

to TBS 2001

1. AIS1. AIS

2.  AGC favor neoplastic

3. Endocervical 
adenocarcinoma

4. Benign endometrial cells4. Benign endometrial cells

5. Reactive endocervical 
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� Atypical 

• - endocervical cells (NOS or specify in comments)

• - endometrial cells (NOS or specify in comments)• - endometrial cells (NOS or specify in comments)

• - glandular cells (NOS or specify in comments)

� Atypical

• - endocervical cells, favor neoplastic

• - glandular cells, favor neoplastic

� Endocervical Adenocarcinoma in situ (AIS)

� Adenocarcinoma

• - Endocervical

• - Endometrial

• - Extra uterine

endocervical cells (NOS or specify in comments)

endometrial cells (NOS or specify in comments)endometrial cells (NOS or specify in comments)

glandular cells (NOS or specify in comments)

Endocervical Adenocarcinoma in situ (AIS)



(AIS)

• Strips, sheets, or clusters of epithelial 
cells with nuclear crowding, overlap 
and possible rosette formation or 
nuclear palisading

• Cells may retain their columnar shape.

• Look for FEATHERING

• Enlarged nuclei with nuclear 
pleomorphism and increased N/C 
ratios.

• Coarse, evenly distributed nuclear • Coarse, evenly distributed nuclear 
chromatin with small, inconspicuous 
nucleoli (may be more conspicuous in 
LBP)

• Apoptosis and mitoses readily seen

(AIS)



20. What else do you 
have to know?

Benign endometrial Atypical endometrial Benign endometrial 
cells

Atypical endometrial 
cells 

20. What else do you 
have to know?

Atypical endometrial Endometrial Atypical endometrial 
cells 

Endometrial 
adenocarcinoma



Q21. Which of the following is 
unacceptable in a 19 y/o with 

HSIL on Pap? 

1. Immediate LEEP1. Immediate LEEP

2. Immediate colposcopic exam

3. Observation for 6 months followed by 
colposcopy

4. Review of cytologic material

5. High risk HPV testing

Q21. Which of the following is 
unacceptable in a 19 y/o with 
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3. Observation for 6 months followed by 
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4. Review of cytologic material

5. High risk HPV testing



21. ASCCP 
guidelines

(access online)

• You have to know these “cold”•
• Management guidelines for cytologic and 

histologic diagnosis of cervical dysplasia

• Adolescents (age < or equal to 20 years) constitute 
special population- have a high incidence of HPV 
infection, minor cytologic abnormalities, high rate 
of clearing HPV infection and less chances of of clearing HPV infection and less chances of 
developing cervical cancer

• Adolescents should have a colposcopic exam; 
subsequent management is dependent on it.

21. ASCCP 
guidelines

(access online)

You have to know these “cold”

Management guidelines for cytologic and 
histologic diagnosis of cervical dysplasia

Adolescents (age < or equal to 20 years) constitute 
have a high incidence of HPV 

infection, minor cytologic abnormalities, high rate 
of clearing HPV infection and less chances of of clearing HPV infection and less chances of 
developing cervical cancer

Adolescents should have a colposcopic exam; 
subsequent management is dependent on it.



mass unresponsive to antibiotic therapy. An FNA 
was done; subsequently a nasal mass was 

biopsied, She has

1. Reactive lymphoid 1. Reactive lymphoid 
hyperplasia

2. Small round blue cell 
tumor

3. Hamartoma

4. Branchial cleft cyst

5. Fungal infection

mass unresponsive to antibiotic therapy. An FNA 
was done; subsequently a nasal mass was 

biopsied, She has



neck mass unresponsive to antibiotic therapy. 
An FNA was done; subsequently a nasal 

mass was biopsied, She has 

1. Reactive lymphoid 1. Reactive lymphoid 
hyperplasia

2. Small round blue cell 

tumor

3. Hamartoma

4. Branchial cleft cyst

5. Fungal infection

neck mass unresponsive to antibiotic therapy. 
An FNA was done; subsequently a nasal 

mass was biopsied, She has 



pathology slides. The tumor cells are positive for 
desmin, myogenin and myoglobin. Based on 

morphology and IHC what is your best 
interpretation

1. Pleomorphic 1. Pleomorphic 
rhabdomyosarcoma

2. Alveolar 
rhabdomyosarcoma

3. Sarcoma botryoides

4. Ewings/ PNET

5. Leiomyosarcoma 

pathology slides. The tumor cells are positive for 
desmin, myogenin and myoglobin. Based on 

morphology and IHC what is your best 
interpretation
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interpretation



A23. Why am I bringing up 
soft tissue in cytology?

• You do get questions on soft tissue tumors, • You do get questions on soft tissue tumors, 
especially cytology specialty boards

• Also the question may be on translocation

• Alveolar rhabdomysarcomas have t(2;13)(q35;q14) 
or t(1;13)(q36;q14) with juxtaposition of PAX3 
(chromosome 2) or PAX7 (chromosome 1) with 
FKHR on chromosome 13

• Again whichever part of boards you are taking, be 
prepared with translocations

A23. Why am I bringing up 
soft tissue in cytology?

You do get questions on soft tissue tumors, You do get questions on soft tissue tumors, 
especially cytology specialty boards

Also the question may be on translocation

Alveolar rhabdomysarcomas have t(2;13)(q35;q14) 
or t(1;13)(q36;q14) with juxtaposition of PAX3 
(chromosome 2) or PAX7 (chromosome 1) with 
FKHR on chromosome 13

Again whichever part of boards you are taking, be 
prepared with translocations



Q 24 - FNA of a left thyroid nodule from a 67
ultrasonography. Which of the following diagnoses is most likely correct? 

1. Hyperplastic nodule

2. Follicular neoplasm

3. Papillary carcinoma

4. Hashimoto’s thyroiditis

5. Medullary carcinoma5. Medullary carcinoma

FNA of a left thyroid nodule from a 67-year-old female was performed under 
ultrasonography. Which of the following diagnoses is most likely correct? 



A 24 - FNA of a left thyroid nodule from a 67
ultrasonography. Which of the following diagnoses is most likely correct? 

1. Hyperplastic nodule

2. Follicular neoplasm

3. Papillary carcinoma

4. Hashimoto’s thyroiditis

5. Medullary carcinoma5. Medullary carcinoma

FNA of a left thyroid nodule from a 67-year-old female was performed under 
ultrasonography. Which of the following diagnoses is most likely correct? 



24.
• Hyperplastic nodules form part of the •
benign category of TBS for reporting 
thyroid cytopathology

• Usually smears have appreciable 
colloid

• Large flat sheets or macrofollicles• Large flat sheets or macrofollicles

• Rare micro follicles, no cellular atypia or 
nuclear features of PTC

Hyperplastic nodules form part of the 
benign category of TBS for reporting 
thyroid cytopathology

Usually smears have appreciable 

Large flat sheets or macrofolliclesLarge flat sheets or macrofollicles

Rare micro follicles, no cellular atypia or 
nuclear features of PTC



24.
• Follicular neoplasm/ 

suspicious for follicular suspicious for follicular 
neoplasm category of 
TBS for reporting thyroid 
cytopathology 

• Cellular aspirate 
comprised of follicular 
cells arranged in altered cells arranged in altered 
architectural pattern with 
significant cell crowding 
or repetitive micro 
follicular pattern



24.
• Medullary carcinoma

• Rare neoplasm; may be 
part of MEN syndrome, 
familial or sporadic tumors

• melanoma of thyroid

• plasmacytoid morphology

• Red granules in DQ

• Know your stains and 
genetics



Q 25. This 44 year old presented with post coital bleeding. A routine pap 
smear showed  findings seen in adjacent pap smear.

1. HSIL

2. Dysplasia, grade cannot be 
determined

3. Radiation changes

4. Squamous cell carcinoma

5. Arias Stella reaction

Q 25. This 44 year old presented with post coital bleeding. A routine pap 
smear showed  findings seen in adjacent pap smear.



A 25. This 44 year old presented with post coital bleeding. A routine pap 
smear showed  findings seen in adjacent pap smear.

1. HSIL

2. Dysplasia, grade cannot be 
determined

3. Radiation changes

4. Squamous cell carcinoma

5. Arias Stella reaction

A 25. This 44 year old presented with post coital bleeding. A routine pap 
smear showed  findings seen in adjacent pap smear.



25. 

• HSIL does not have • HSIL does not have 
background diathesis

• 0.5% of all Pap 
diagnosis; >97% 
HRHPV positive

• Preferred triage in non • Preferred triage in non 
adolescent women is 
colposcopy with or 
without LEEP



25
• Arias Stella reactions can look 

ugly but are commonly ugly but are commonly 
confused with glandular 
abnormalities

• Radiation atypia typically 
shows preserved N/C ratio, 
multinucleation, cytoplasmic 
vacuolization and two toned vacuolization and two toned 
cytoplasm

Arias Stella reactions can look 

confused with glandular 

Radiation atypia typically 
shows preserved N/C ratio, 
multinucleation, cytoplasmic 
vacuolization and two toned vacuolization and two toned 
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A 65-year old woman was 

found to have diffuse 

adenopathy. A cervical lymph 

node biopsy was performed.  

The Bcl-2 immunostain shown 

above is useful for which of 

the following?

Bcl-2

1. Classifying her small B-cell 

1 2 3 4

0% 0%0%0%

1. Classifying her small B-cell 

non-Hodgkin lymphoma.

2. Identifying the cause of her 

follicular hyperplasia.

3. Distinguishing follicular 

hyperplasia from follicular 

lymphoma.

4. Grading her small B-cell non-

Hodgkin lymphoma.



1. The disease is self-limited.

2. The disease usually affects 

older individuals.

3. The disease is clinically 

aggressive and chemotherapy 

Which of the following is true of 

Kikuchi-Fujimoto disease?
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0% 0%0%0%

aggressive and chemotherapy 

is often required.

4. The disease can be reliably 

distinguished from systemic 

lupus erythematosis by 

histology alone.



1. Histoplasmosis.

2. Emperipolesis.

An 18-year old woman was found to 

have massive cervical lymphadenopathy.  

What does the image shown above 

depict?

1 2 3 4
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2. Emperipolesis.

3. Erythrophagocytosis.

4. Cellular ingestion and 

degradation.



An 18-year old college student 

presented to the health care service 

with complaints of fevers and 

malaise.  The CBC showed 

lymphocytosis with Downey type I 

and II cells, and cervical 

adenopathy was found on physical 

examination.  What is the most 

likely diagnosis?likely diagnosis?

1 2 3 4

0% 0%0%0%

1. Hypersensitivity reaction.

2. Classical Hodgkin 

lymphoma.

3. Infectious mononucleosis.

4. Anaplastic large cell 

lymphoma.



Peripheral Blood

Infectious Mononucleosis



A 16-year old male was taken to 

the pediatrician for evaluation of 

a “swollen neck”.  Tender 

cervical and axillary adenopathy 

were found on exam.  What 

information would be most 

consistent with your suspected 

diagnosis? 

1. High serum angiotensin 

1 2 3 4

0% 0%0%0%

1. High serum angiotensin 
converting enzyme level.

2. Positive serology for 
Epstein Barr Virus (EBV).

3. Three month history of 
volunteering at an animal 
rescue shelter.

4. Positive serology for 
Bartonella henselae.



Which of the following 

clinical scenarios best 

matches the histologic 

findings shown above?

1. 55-year old immunocompetent 

woman with diffuse adenopathy.

2. 15-year old male with atypical 

lymphocytosis, pharyngitis, and 
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lymphocytosis, pharyngitis, and 

cervical adenopathy.

3. 18-year old woman with 

supraclavicular adenopathy, 

mediastinal mass, and leukocytosis.

4. 60-year old immunocompetent man 

with a testicular mass.  

5. 15-year old male with mediastinal 

mass, leukocytosis, and circulating 

blasts.



A 32-year old man was found to have a 

mediastinal mass.  The images shown 

above are representative of the 

pathologic findings seen in the 

patient’s biopsy.  Which of the 

following statements is true?

1. The findings are typical of 

progressive transformation of 

germinal centers.

1 2 3 4

0% 0%0%0%

2. The findings are suggestive 

Castleman’s disease.

3. The etiology of the patient’s 

disorder is Bartonella henselae.

4. The findings are suggestive of 

nodular lymphocyte 

predominant Hodgkin 

lymphoma.



The image shown above is 

representative of the findings 

observed in a lymph node biopsy 

taken from a 38-year-old woman 

with HIV infection.  

Which of the following statements 

is not true.

1. The findings are consistent 

1 2 3 4

0% 0%0%0%

1. The findings are consistent 

with malignant lymphoma.

2. The etiologic agent of this 

disorder also causes cat-scratch 

disease.

3. The finding are consistent with 

bacillary angiomatosis.

4. A Warthin-Starry stain would 

be useful in the diagnosis.



The image shown above represents 

the morphologic findings observed 

in a lymph node biopsy from 

65-year-old woman with 

generalized adenopathy.  

Which of the following are useful 

in making a diagnosis of follicular 

lymphoma.lymphoma.

1 2 3 4

0% 0%0%0%

1. High density of follicles.

2. Loss of germinal center 

polarization.

3. Positivity of follicles for 

Bcl-2 by 

immunohistochemistry.

4. All of the above.



A 47-year old woman with a 

longstanding hematopoietic disorder 

was found to have inguinal adenopathy.  

An excisional biopsy showed the 

histologic finding depicted above.  

What does the patient’s CBC most 

likely show? 

1. Leukocytosis due to absolute 

neutrophilia with granulocytic left 

1 2 3 4

0% 0%0%0%

neutrophilia with granulocytic left 

shift and absolute basophilia.

2. Leukopenia with monocytopenia 

and circulating hairy cells.

3. Pancytopenia with circulating 

blasts.

4. Leukocytosis due to absolute 

lymphocytosis with atypical 

clefted lymphocytes.



The image shown above was 

taken from a section of the 

spleen of 53-year-old man with 

leukopenia.  The patient’s bone 

marrow is involved by a similar 

process.  Which of the following 

is the most likely phenotype of 

the depicted disorder?

1. CD2, CD3, CD5, CD7, and 

1 2 3 4
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1. CD2, CD3, CD5, CD7, and 

CD8 positive.

2. CD5, C20 (dim), CD23, CD38, 

and lambda (dim) positive.

3. CD11c, CD20 (bright), CD22 

(bright), CD25, CD103 positive.

4. CD10, CD20, Bcl-6, and kappa 

positive.



A 42-year-old woman presented 

with a mediastinal mass.  A biopsy 

showed a malignant large cell 

neoplasm which expressed CD20 

(bright), but not CD5, CD10, Bcl-6, 

HLA-DR, CD30, or surface 

immunoglobulin light chains.  A 

bone marrow biopsy was negative.  

What is the most likely diagnosis?

1 2 3 4

0% 0%0%0%

1. Mediastinal (thymic) large B-

cell lymphoma.

2. Classical Hodgkin lymphoma, 

nodular sclerosis type.

3. Anaplastic large cell lymphoma.

4. Precursor B-cell lymphoblastic 

lymphoma.



A 67-year old man with diffuse 

adenopathy and splenomegaly was 

diagnosed with a CD5-positive B-cell 

lymphoma.  The lymphoma cells were 

small and monotonous, and the pattern 

was diffuse without proliferation 

centers or centroblasts.  Which of the 

following is a true statement?

1. The patient has low stage 

1 2 3 4

0% 0%0%0%

1. The patient has low stage 

disease.

2. The patient will most likely 

have a prolonged survival.

3. The patient’s lymphoma is 

most likely incurable.

4. The patient has lymphoblastic 

lymphoma.



A 52-year old woman was admitted to 

the hospital with fever and skin rash.  

A thorough evaluation did not reveal 

the etiology of the fever.  A skin biopsy 

was reported as non-specific 

lymphocytic dermatitis.  A CT scan 

showed no adenopathy.  The patient 

became progressively ill, developed 

pulmonary failure, and died.  

What was the patient’s final pathologic What was the patient’s final pathologic 

diagnosis at autopsy?

1 2 3 4

0% 0%0%0%

1. Cerebral vasculitis.

2. Intravascular large B-cell 

lymphoma.

3. Toxoplasmic encephalitis.

4. Cytocercosis.



Which of the following 

cytogenetic abnormalities 

was most likely found in 

this EBV-positive B-cell 

lymphoma diagnosed in a 

34-year-old man with 

AIDS?

1 2 3 4

0% 0%0%0%

1. t(11;14)(q13;q32)

2. t(14;18)(q32;q21)

3. t(2;8)(p12;q24)

4. t(2;5)(p23;q35)



Which of the following is most likely to involve multiple

lymph node groups, visceral organs, bone marrow, and

peripheral blood at diagnosis?

A. Extranodal marginal zone B-cell lymphoma

B. Gamma-delta T-cell lymphomaB. Gamma-delta T-cell lymphoma

C. Hairy cell leukemia

D. Mantle cell lymphoma

E Classical Hodgkin lymphoma



Spleen.  

What is the diagnosis?

A. B-cell CLL/SLL

B. Splenic marginal zone 

lymphoma

CD3

lymphoma

C. Hepatosplenic T-cell 

lymphoma

D. Hairy cell leukemia



Peripheral blood.

What is the diagnosis?

A. B-cell CLL/SLL

B. Splenic marginal zone 

lymphomalymphoma

C.  Hepatosplenic T-cell 

lymphoma

D.  Hairy cell leukemia



Hairy Cell Leukemia
Immunophenotype

Positive

CD19, CD20, CD79a, FMC7, 

CD25, CD103, bright co-

expression CD11c and CD22

Negative

CD5, CD10, CD23

Some cases may be CD10  

or cyclin D1 positive

surface immunoglobulin 

IgM +/-D, G, or A

TRAP positive 

(not necessary or specific for dx)
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Parotid gland.

What is the most likely 

diagnosis?

A. Extranodal marginal zone 

B-cell lymphoma

B. Mantle cell lymphoma

D. B-cell CLL/SLL

E. Hairy cell leukemia



Peripheral blood.

What is the most likely 

diagnosis?

A.  Large granular lymphocyte 

leukemia 

B. Sezary syndrome

D.  Hairy cell leukemia

E. Peripheralized mantle cell 

lymphoma



Large granular 

lymphocytes



Sezary cells



Which of the following lymphomas has the worst prognosis?

A.  Mantle cell lymphoma

B.  Nodular lymphocyte predominant Hodgkin lymphoma

C.  Extranodal marginal zone B-cell lymphomaC.  Extranodal marginal zone B-cell lymphoma

D.  Follicular lymphoma, grade 1

E.  Lymphoplasmacytic lymphoma



Inguinal lymph node.

What is the most likely 

diagnosis?

A.  Cat scratch disease 

B.  Mantle cell lymphomaB.  Mantle cell lymphoma

D.  Nodular lymphocyte 

predominant Hodgkin 

lymphoma

E.  Kikuchi disease



Nodular Lymphocyte Predominant Hodgkin Lymphoma

CD57CD20



Which of the following lymphomas typically express CD5?

A.  Gamma delta T-cell lymphoma

B.  Mantle cell lymphoma

C.  Follicular lymphoma

D. B-cell chronic lymphocytic leukemia/small lymphocytic 

lymphoma



Lymph node and peripheral blood

What is the most likely diagnosis?

A. Follicular lymphoma 

B.     Mantle cell lymphoma

D. B-cell CLL/SLL

E. Hairy cell leukemia



Which of the following lymphomas can express CD10?

A. Burkitt lymphoma

B. Follicular lymphoma

C. Angioimmunoblastic T-cell lymphoma

D. Precursor B-cell acute lymphoblastic lymphoma

E. All of the above

F. None of the above



Angioimmunoblastic T-cell Lymphoma

Typically a partially effaced lymph node with regressed follicles and a 

polymorphous paracortical infiltrate with a prominent proliferation of high 

endothelial venules and follicular dendritic cells 

Clear cells typically CD3 positive



Precursor B-cell Acute Lymphoblastic Leukemia/Lymphoma

Touch imprints often very 

useful in the diagnosis of 

hematolymphoid tumors



Burkitt Leukemia/Lymphoma

(Bone Marrow Aspirate)



Follicular Lymphoma

Bcl-2 Bcl-6



Questions?
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