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[bookmark: _Toc129694997]Patient history:
This 52-year-old male patient has undergone laparoscopic cholecystectomy due to chronic cholecystitis. The surgical preparation shows a fibrotic gallbladder with a 3 cm diameter gallstone in the neck of the gallbladder. Outside the gallbladder an enlarged lymph node is seen.
Histopathological report (PAD):
Macroscopic examination reveals a 9 x 3 cm, thick-walled gallbladder and an enlarged 15x10mm lymph node.
Histological examination
Gallbladder: The cross-section of the gallbladder shows that the remaining columnar epithelium is normal. The wall of the bladder is thickened with mild chronic and focal active inflammation. Also, sinuses of Aschoff-Rokitansky are identified indicating a long-term inflammation of the gallbladder.
Lymph node: The enlarged lymph node has a regular capsule and subcapsular area and shows follicular hyperplasia: numerous lymphatic follicles with germinal centres and well-defined mantle zones. Many germinal centres are polarized, displaying centrocytes (light zones) and proliferating centroblasts (dark zones). The lymphocytes show a normal cellular structure and between the germinal B centers ‘tingible body‘ macrophages can be seen.

	

	Lymph node: chronic cholecystitis (WSI)



[bookmark: _Toc129694998]Questions
Here we show the section of the lymph node described in histopathological report
Marker question 1
Find and mark a primary follicle in the cortical area of the lymph node
Mark one of the many secondary follicles.
Instruction: identify the mantle, centrycytes and centroblasts of this follicle.
Longlist questions
The mantle zone of a lymph follicle is mainly composed of resting:
Long list of celltypes (B-lymphocytes)
The dark zone of a secondary follicle is mainly composed of:
Long list of celltypes (centroblasts)
Corresponding free-text question
Describe what processes take place in these secondary follicles and explain the role of the different cells involved. What do you think will be the main goal of these processes in this particular case? 
[Answer: Processes: The mantle zone contains small resting naive B cells.The fate of B cells in a mantle zone can go one of two ways. The B-cells either remain in the lymph node and mature into antibody secreting plasma cells, or they transform into memory B cells that re-enter the systemic circulation.
The light zone contains centrocytes that interact with follicular dendritic cells that express intact antigen on their surface. Centrocytes with high affinity binding to the follicular dendritic cell antigen will persist, while those with weak binding undergoes apoptosis. While resident macrophages help to clean up apoptotic B cells, helper T cells support the remaining B cells and foster the class switching phase of the cellular maturity.
In the dark zone of the germinal centre, the centroblasts are highly mitotic and have a strong likelihood of producing mutated antibodies. These are the source cells for the light zone.
Goal: The regional lymph nodes of the gallbladder filter the continues drainage of debris and pathogens from the chronic focal inflammation of the gallbladder wall and are therefore in a continues reactive state.]
Marker question 2
Mark an area in the lymph node where you expect to find a lot of macrophages. 
Mark one of these macrophages.
Longlist question
Tingible body macrophages contain the nuclear debris of:
Long list of celltypes (B-lymphocytes)
Corresponding free-text question
Why do you expect macrophages especially in this area? Describe the role of the macrophages in the processes that take place in these areas.
[Answer: The role of macrophages is to phagocytose debris and apoptotic cells, which can lead to conversion to a wound healing or reparative macrophage. Reparative macrophages, along with fibroblasts, resorb debris and begin to lay down new matrix, which along with factors released to promote angiogenesis, form granulation tissue. The last phase is the remodeling phase which involves remodeling of the granulation tissue to form the mature tissue or scar through the work of matrix metalloproteinases and their respective tissue inhibitors. Prolonged remodeling may occur in the presence of a foreign body and may lead to exuberant tissue fibrosis and scarring.]
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	BCL-2 staining reactive lymph node
(WSI as background information)
	BCL-2 staining lymphoma
(WSI as background information)



Comparison question
Here we show two still images\WSIs of tissue samples, each from of different patient. Both lymph nodes are immunohistochemically stained to detect expression for BCL-2.
Free-text question: Compare both images and describe the staining pattern for each sample. What is the reason for the difference in the immunoexpression?
[Answer: The bcl-2 gene is commonly described as an ‘apoptosis suppressor’ gene. The gene is responsible for the production of the anti-apoptotic protein bcl-2 that prevents cells from undergoing apoptosis.
In cancer cells, overexpression of bcl-2 protein, in combination with other mechanisms, may block or delay the onset of apoptosis. The bcl-2 protein normaly selects and supports the maintenance of long-living cells by arresting these cells in the G0 phase of the cell cycle.
In case of malignant lymph node, overexpression of bcl-2 protein increases the lifespan of B cells. In follicular lymphoma for instance this overeypression is caudes by a chromosomal t(14;18)-translocation, placing the bcl-2 gene from chromosome 18 next to the immunoglobulin heavy chain locus on chromosome 14. This fusion gene gets deregulated, leading to increased levels of Bcl-2 protein and, thus, decreased apoptosis.
Immunohistochemistry can be used to detect overexpression of bcl-2 protein. In non-neoplastic lymph nodes, bcl-2 antibody reacts predominantly with B-cells in the mantle zone, as well as with some individual T-cells. In malignancies with overexpression of bcl-2 protein the immuno-reactions with bcl-2 and therefore the staining is increased.
For example, bcl-2 immunoexpression is commonly used as a diagnostic aid in clinical pathology to distinguish follicular hyperplasia of lymph node (germinal centers are bcl-2 immunonegative) from follicular lymphoma (germinal centers are bcl-2 immunopositive). However, it is good to bear in mind that also some follicular lymphomas are bcl-2 negative.]
Multiple choice question
Which of the two images is of a reactive lymph node?
· The left tissue sample (t)
· The right tissue sample
· Both tissue samples
[bookmark: _Toc129694999]Summary
The gallbladder shows chronic and mildly active cholecystitis. The lymph node shows reactive follicular hyperplasia. No signs of malignancy.
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