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Purpose
A Whipple or pancreaticoduodenectomy is an extensive operation most commonly involving the resection of the pancreas, distal stomach, and proximal duodenum. This resection is performed to treat malignant tumors of the pancreas (most commonly of the head), common bile duct, ampulla, or duodenum and also some cases of chronic pancreatitis. 

Procedure
Note: Prior to receiving the specimen in pathology, some Whipple specimens may contain marked uncinate or retroperitoneal margin and bile duct margin designated by ink or sutures.
· Check clinical chart for diagnosis and radiology findings (ampulla vs pancreas vs duodenum vs bile duct tumor, solid vs cystic), which can help direct your grossing focus and strategy.
· Open the stomach, duodenum, and proximal jejunum on the side opposite the head of the pancreas. This will extend from the lesser gastric curvature onto the lateral duodenal wall.
· Place the specimen into a large container, cover with formalin, and fix overnight.
· Dictate the measurements in 3 dimensions of all the organs present.
· Inspect the outer surface of the pancreas and the vascular bed for any obvious tumor involvement. If there is, describe, ink, and take radial representative sections. 
· Identify, ink retroperitoneal/uncinate/superior mesenteric artery [SMA] margin, and take 3 margins: pancreatic neck, common bile duct, and retroperitoneal/uncinate margins (see sections for histology). Helpful Hint: retroperitoneal, uncinate and superior mesenteric artery are all the same margin! Duodenal and gastric margins are required only if close to tumor. NOTE: Some Whipples are sent for frozen section analysis, where the pancreatic neck and bile duct margins are shaved and submitted for evaluation.
· Ink and shave a 3-4 mm thick section of the entire uncinate/retroperitoneal margin and submit radial serial sections. Submit in total (see sections for histology).
· Shave pancreatic neck and common bile duct margins and submit en face.
· Inspect the major and minor papilla to note any changes (granular, fibrotic, nodular, etc)
· Take photographs.

NOTE: For biopsy or imaging proven pancreatic primary tumors (except pancreatic intraductal neoplasms or mucinous neoplasms, such as IPMN, ITPN, or MCN), axial grossing method is another option if preferred (see detailed procedure below). For ampullary, duodenal, or bile duct tumors and pancreatic intraductal or mucinous neoplasms, bivalve method should be used. For unclear diagnosis, bivalve method should be the default grossing protocol. Please include in your dictation which grossing protocol you used.




1. Bivalve method (default for all Whipple specimens):

· [image: ]Peel away all peri-pancreatic adipose tissue and dissect out all possible lymph nodes and dictate number and appearance. Be sure to examine peri-gastric, peri-duodenal, and mesenteric adipose tissue as well. 

NOTE: If a stent is present within the common bile duct, carefully remove with forceps and a scalpel. Be careful as stents can fray, exposing sharp, pointed ends. If you’re having trouble, please consult a PA or senior resident.

· Probe the ampulla-common bile duct and pancreatic duct (if possible). Section along the probe and through the common bile duct and ampulla to bisect the pancreas. 
· Note the tumor appearance (solid or cystic, etc), size, location in relation to the duodenum, stomach, common bile duct, main pancreatic duct, ampulla, or other organs, and distance to margins. Note if the bulk of the tumor is involving pancreas or around common bile duct or ampulla or duodenum. (NOTE: gross description, not microscopic examination, is the most important factor to determine the primary tumor site.) 
· Serial section the head of the pancreas along the first section plane, through the duodenum. Again, note the gross appearance of the tumor as described above. Note the groove area between duodenum and minor papilla for possible groove pancreatitis (fibrotic, hemorrhagic, cystic changes).
· NOTE: for intraductal (pancreatic duct or bile duct) or intra-ampullary exophytic tumors, measure and dictate the exophytic and invasive part of the tumor separately.
· NOTE: microscopically, common bile duct and pancreatic duct looks similar. So do your best to separate their sections with clear pictures, dictations, and even ink.  
· Dictate gross findings and characteristics: tumor size in 3 dimensions, location, distance to margins, and involvement of ampulla, duodenum, bile duct, peripancreatic fat, vessels, etc.  If the lesion is cystic, state whether it’s unilocular or multilocular and if it contains papillations, solid component, thick septa, or mucinous/serous fluid. Identify and dictate the relationship of the cystic lesion with the main and branch pancreatic ducts.
· Dictate any secondary pathology findings such as dilated ducts, calculi, additional lesions or stents.
· Take photographs of the serial sections with close ups of all cystic lesions. Gross photographs of cystic lesions may help to differentiate one type of cystic lesion from the other.
Sections for Histology
· Pancreatic neck margin and common bile duct margins, shaved and submitted en face (if not already submitted for frozen section).
· Uncinate/retroperitoneal/SMA margin, ink, transected and serially sectioned. Submit radial sections in total. Multiple sections can be put in one cassette. 
· Any other vascular or specific margins designated by surgeon, ink, submit radial section to margins unless there is complete vascular lumen, in which case shave and submit en face vascular margins.
· Gastric and duodenal margins are only required if close to the tumor. 
· Generally, 5 sections of the tumor (except mucinous cystic lesions, see below) in relation to ampulla, common bile duct, duodenum, pancreatic duct, vessels, closest margins, other involved organs or structures, or as many sections as needed to identify origin, higher grade lesion, and extent. See note below.
· For mucinous cystic lesions, completely submit the cyst unless it is over 20 cassettes. If >20 cassettes, extensively sample areas with solid component, thick septa, or papillations. Consult signing attending for preference. If not sure mucinous cyst or not, then follow procedure for mucinous cysts.
· For treated pancreatic adenocarcinoma cases or cases that no discrete tumor is grossly identified but was resected for tumor, extensively sample any fibrotic or suspicious areas (generally >10 sections or submit the entire tumor bed). Consult signing attending and surgeon for sections.  
· All possible lymph nodes. Generally, >12 lymph nodes are required. 
· Any other gross abnormalities.
NOTE: Mucinous cystic lesions should be completely submitted unless they are very large, in which extensive sampling is acceptable. Pancreata that are resected for cancer that do not demonstrate cancer on the first round of slides must be re-grossed and extensively sampled. In addition, the surgeon should be contacted to discuss the case by the GA sign out team. Please consult with the GA faculty for any questions.
2. [image: ]Axial method (known pancreatic primary tumors except pancreatic intraductal or mucinous neoplasms):

· Ink anterior, posterior surface, vascular groove (SMV surface), and pseudoretroperitoneal/SMA margins (see figure at right).
· Remove duodenum and stomach that is not attached to the pancreas. 
· Serial slicing the pancreas into 3-4 mm thick slices along the axial plane perpendicular to the descending part of the duodenum (see figure at right).
· Line up the slices in sequential order and take picture. 
· Inspect and record tumor appearance, tumor size in 3 dimensions, location in relationship to duodenum, ampulla, bile duct, pancreatic duct, peripancreatic fat, or other organs, and distance to margins/surfaces/vessels. [image: ]Note if the majority of the tumor is involving pancreas or around common bile duct or ampulla or duodenum. (NOTE: gross description, not microscopic examination, is the most important factor to determine the primary tumor site.) If the lesion is cystic, state whether it’s unilocular or multilocular and if it contains papillations, solid component, thick septa, or mucinous/serous fluid. Identify and dictate the relationship of the cystic lesion with the main and branch pancreatic ducts.
· Dictate any secondary pathology findings such as dilated ducts, calculi, additional lesions or stents.

Sections for Histology
· Pancreatic neck margin and common bile duct margins, shaved and submitted en face (if not already submitted for frozen section).
· Uncinate/retroperitoneal/SMA margin, ink, transected and serially sectioned. Submit radial sections in total. Multiple sections can be put in one cassette. 
· Any other vascular or specific margins designated by surgeon, ink, submit radial section to margins unless there is complete vascular lumen, in which case shave and submit en face vascular margins.
· Gastric and duodenal margins are only required if close to the tumor. 
· Sample tissue in the sequential order of the slices. (NOTE: make sure that either inferior or superior surface of each slice is consistently facing down.) Divide slices to fit in cassettes. Leave lymph nodes en bloc. Include in each sample >2 reference points (duodenal wall, ampulla, bile duct, or inked surfaces). 
· Sample tumor in relation to duodenum, ampulla, peripancreatic fat, bile duct, surfaces/margins, vascular resection if present. 
· NOTE: For pancreatic cancer, at least submit all the slices that contain tumor bed. If no discrete tumor is grossly identified, submit the entire pancreas.  
· All possible lymph nodes. Generally, >12 lymph nodes are required. 
· Any other gross abnormalities.

Sample Gross Dictations
Duodenal Mass-Whipple
"Whipple", Received in formalin in a large container is a Whipple specimen, consisting of: distal stomach (5.5 cm in length x 8.8 cm in diameter), proximal duodenum (27.2 cm in length x 4.4 cm in diameter), head of pancreas (8.5 x 4.6 x 3.1 cm), peri-gastric adipose, peri-pancreatic adipose and mesentery. Photographs are taken for future reference.
Found within the proximal duodenum is a 3.8 x 2.2 x 2.1 cm ulcerated mucosal mass with heaped-up borders, located 8.2 cm from the proximal margin and at least 19.5 cm from the distal margin. The edge of the mass abuts the ampulla of Vater; however, no intraluminal extension is identified. Grossly, the mass involves the underlying submucosa but does not invade into the muscularis propria. 
The remaining, uninvolved duodenum, stomach and pancreas are all unremarkable. Multiple possible lymph nodes are identified up to 0.8 cm in greatest dimension.
Inking Code: Retroperitoneal margin = blue, remaining peri-pancreatic soft tissue margins = black.
Cassette Summary: 
B1. Pancreatic margin shaved (bisected) and submitted en face. (2ns)
B2. Bile duct margin shaved and submitted en face in cassette. (1ns)
B3. Retroperitoneal margin, serially sectioned. (4ss)
B4-B10. Duodenal mass submitted sequentially with ampulla of vater in cassettes B9 and B10. (1ns each)
B11. Three possible lymph nodes submitted whole. (3ns)


[bookmark: _GoBack]Pancreatic Mass-Whipple
"Whipple, blue stitch=bile duct and black ink=retroperitoneal margin" Received in a large container of formalin is a Whipple specimen consisting of: Head of pancreas (6.7 x 5.5 x 2.6 cm), proximal duodenum (20.7 cm), distal stomach (5 cm), and attached peri-pancreatic adipose tissue. Note: Blue stitch marks pancreatic duct and black stitch marks retroperitoneal margin. Photographs are taken for future reference. 
Found within the distal pancreatic head is a 1.0 x 0.8 x 0.6 cm ill-defined, solid mass located 0.1 cm from the pancreatic neck margin and greater than 1.5 cm from the retroperitoneal margin. Grossly, no involvements of the common bile duct, stomach, or duodenum are identified. The common bile duct adjacent to the ampulla of vater is markedly distorted with a thickened wall up to 0.4 cm. 
The remaining pancreatic parenchyma is remarkable for a 0.3 cm smooth lined, unilocular cyst filled with serous fluid. The cyst is 0.5 cm away from the solid mass. No other gross abnormalities are identified. Multiple possible lymph nodes are identified up to 1.3 cm in greatest dimension.
Inking Code: Retroperitoneal margin = blue.
Cassette Summary:
E1. Common bile duct margin (duct contains a blue stitch) shaved and submitted en face. (1ns) 
E2. Retroperitoneal margin, serially sectioned. (4ss)
E3. Pancreatic neck margin, shaved and submitted en face. (1ns)
E4-E8. Mass within distal pancreatic head submitted sequentially. (1ns each)
E9. Pancreatic cyst. (1ns) 
E10. Common bile duct including thickened wall adjacent to ampulla. (3ns)
E11. Six possible lymph nodes submitted whole. (6ns) 
E12. Four possible lymph nodes submitted whole. (4ns) 
E13. One possible lymph node bisected. (2ns) 

Pancreatic Mass-Whipple
“Pancreaticoduodenectomy” Received in formalin in a large container is a Whipple specimen consisting of: Distal stomach (9.7 cm in length x 4.8 cm in diameter), head of pancreas (6.5 x 4.9 x 3.4 cm), proximal duodenum (15.4 cm in length x 3.4 cm in diameter), peri-gastric adipose, peri-pancreatic adipose and mesentery. Photographs taken for future reference. 

Found within the proximal pancreatic head is a 1.0 x 0.9 x 0.7 cm solid mass with poorly defined borders located 1.7 cm from the retroperitoneal margin and greater than 3.0 cm from the common bile duct margin. The mass is situated at the bifurcation of the common bile duct and pancreatic duct. The mass abuts and compresses the common bile duct adjacent to the ampulla of vater with possible gross involvement. The bile duct adjacent to the mass is markedly strictured with a focally thickened wall, up to 0.4 cm. No gross involvement of the pancreatic duct or duodenum are identified. 

The common bile duct distal to the mass is diffusely dilated. The remaining uninvolved pancreatic parenchyma, duodenum and stomach are all unremarkable. Multiple possible lymph nodes are identified up to 3.5 cm in greatest dimension. 

Ink Code: Retroperitoneal margin=black, pancreatic neck/common bile duct margin=orange. 

Cassette Summary: 
D1. Common bile duct margin shaved and submitted en face. (1ns) 
D2. Pancreatic neck margin shaved and submitted en face. (1ns) 
D3. Retroperitoneal margin, serially sectioned. (5ns)
D4-7. Pancreatic mass submitted sequentially from proximal to distal with ampulla of vater, bile duct and pancreatic duct in all cassettes. 
D8. Four possible lymph nodes submitted whole. (4ns) 
D9. One possible lymph node bisected. (2ns) 
D10. One possible lymph node serially sectioned. (5ns) 
D11. One possible lymph node serially sectioned. (4ns) 
D12-13. One possible lymph node serially sectioned. (D12 3ns, D13 4ns) 
D14. Five possible lymph nodes submitted whole. (5ns) 


Photographs and Diagrams
Normal Pancreas Anatomy
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Normal Pancreas Anatomy
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Normal Pancreatic Duct Anatomy
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Identifying/Grossing Margins and Sectioning a Whipple Specimen
[image: ]
· If not already taken for frozen section, shave both pancreatic neck and common bile duct margins and submit en face in their own cassette.
[image: ]
· Transect and serial section the uncinated or retroperitoneal margin and submit completely.
[image: ]
· Bivalve method: probe both the common bile duct and pancreatic duct. Follow your blade along the probes and cut through so the duct anatomy and ampulla are grossly visible.
[image: ]
· Continue serial sectioning along the same plane and lay out all of your sections.
[image: ]
· [image: ]If sectioned correctly, one should be able to identify both ducts and if there is an associated neoplasm.

· Photograph sections and annotate images, if possible.
· [image: ]Axial method: line up the slices and annotate. 
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