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Hereditary breast cancer: BRCA and PALB2

Peutz-Jeghers syndrome

Familial atypical multiple-mole melanoma (FAMMM)
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Ataxia-telangiectasia
Lynch syndrome and FAP
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o Calcium bilirubinate stone (bilirubin + Chol +
= Fatty acid + Ca) “brown pigmented stone”

e Cholesterol stone
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FIGURE 6-6. Todani classification system for choledochal cysts. Type I cyst: diffuse dilation of the extrahepatic bile
duct; this is the most common type (80%). Type II cyst: true diverticulum of the bile duct; very rare. Type III cyst: also called chole-
dochocele; diffuse dilation of the very distal (intraduodenal) common bile duct. Type IV cyst: multifocal dilations of the intrahepatic and
extrahepatic bile ducts. Type V cyst, Caroli’s disease, is omitted because it is not a true choledochal cyst. (From Todani T, Watanabe ¥,
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FIGURE 6-8. Caroli’'s disease. A, Transverse image through the left lobe of the liver demonstrates a dilated duct with sacculations
typical of Caroli’s disease. Mildly shadowing stones (@rromw) are secn in the proximal duct. B, Corresponding cholangiogram shows the
stones (arrow) as filling defects.
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Radial image of esophageal cancer

o Advantages
* Cross sectional imaging
* Easier to learn
* Moderate depth of penetration |

o Disadvantages
* No ability for FNA
* No Doppler imaging
* Needs frequent repair

o [raditionally used for staging of
luminal Gl malignancies

>

— 4 Transducer
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Mechanical Radial Array Imaging
The first generation echoendoscopes were mechanical radial echoendoscopes that provided cross sectional images of the GI tract (the transducer is located in the center of the generated EUS images). Although the quality of the images was excellent, the mechanically-rotating transducer was a source of frequent repairs. Doppler imaging and fine needle aspiration are not possible with mechanically rotating radial echoendoscopes.


A Transeusar

Cross sectional image of the GEJ
with vessels (color Doppler) Radial echoendoscope
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Electronic Radial Array Imaging: 360° End-Viewing Radial Echoendoscope
The newest type of electronic radial echoendoscope provides a true cross-sectional (360 degrees) image with color Doppler capability. The transducer has been placed on the shaft of the endoscope in a 360 degree wrap. The endoscopic viewing is from the tip and the ultrasound transducer is located just above the transducer. The high resolution imaging and color Doppler feature provide cross sectional images featuring normal vascular structures. 


Ultrasound beam
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Curved Linear Array Diagnostic Echoendoscope
In contrast to radial instruments, all linear array echoendoscopes contain an electronic transducer. The use of an electronic ultrasound transducer has many advantages over mechanical transducers, including the lack of fragile rotating drives. Color Doppler imaging is a feature on all these instruments. In linear instruments, a needle channel is located such that an aspiration needle can be placed with ultrasound guidance. Fine needle aspiration is an important feature that differentiates between radial and linear array instruments. An elevator control allows for fine adjustments in the trajectory of the needle as it exits the instrument channel. A balloon is used to provide fluid-coupling between the transducer and the target lesion.
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* Linear echoendoscope
* Color Doppler

* Aspiration needle

* Intramural lesions

* Adjacent organs

* Cytology

EUS imaging
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EUS-Guided FNA
EUS-guided fine needle aspiration is performed with linear echoendoscopes and Doppler imaging. The aspiration needle is placed into lesions in the GI tract wall or organs adjacent to the GI tract. The aspirated tissue is stained and examined with cytologic techniques.


EUS Accessories

Diagnostic FNA Device

Needle Brush Cytology Therapeutic Injection Needle 192
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EUS Accessories
Small gauge needles are the most commonly used accessory with EUS. Recently, other accessories have introduced. A brush has been designed to supplement the acquisition of tissue during aspiration. A cystotome is used to gain access to a pseudocyst through the GI tract wall. A therapeutic injection needle is designed to inject neurolytic agents into the celiac ganglia.


Wilson-Cook Quick-Core Needle

Handle

| Fe— I E '
%

»19-gauge needle

o Tru-cut design

o Spring-loaded

» No aspiration (core of tissue)

200
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Wilson-Cook Quick-Core Needle
In contrast to aspiration needles which provide cytologic material, a trucut needle provides a core of tissue for histology. The Quick-core needle is a 19 gauge spring-loaded needle device that can be used to provide a histologic core of tissue from subepithelial masses and pancreatic lesions. It is difficult to deploy the needle from a flexed echoendoscope and therefore the most common targets are located in the pancreatic body and subepithelial masses in the proximal stomach.
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Comparison of radiographic images showing
cholangiocarcinoma; A, computed tomography (CT)
image; B, cholangiogram (ERCP) image. Arrows designate the

tumor.
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In this procedure, a thin needle is inserted through the skin and into
the bile ducts. A dye is injected through the needle so that a contrast
image will show up on X-rays
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Ampullary carcinoma. Contrast enhanced axial CT (a) and sagittal
reformat (b) showing a small polypoid mass representing carcinoma
in the ampulla of the bile duct.
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Ampullary carcinoma. Contrast enhanced axial CT (a) and coronal
reformat (b) showing a small polypoid mass (arrow) representing
carcinoma in the ampulla of the bile duct.




A

(A) Polypoidal growth with breach of continuity of the underlying wall (arrow).

(B) Advanced carcinoma extending outside the fundus, with a nodal metastasis
posterior to the pancreatic head (arrow).


簡報者
簡報註解
Left picture showed B-US result for gallbladder carcinoma. Polypoidal growth with breach of continuity of the underlying wall (arrow). 
Right CT result show us the advanced carcinoma extending outside the fundus, with a nodal metastasis posterior to the pancreatic head (arrow)
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Intrahepatic cholangiocarcinoma (iCCA) on ultrasound in two
different patients. Mass forming iCCA may present as a well-
defined hypoechoic mass (arrow, a) or as an ill-defined
heterogeneous isoechoic mass (arrowheads, b).




Area of peripheral enhancement in arterial phase, with progressive central
hyper-enhancement in venous phase and marked, progressive central
enhancement in delayed phase (10-minute-delay).

Cholangiocarcinoma with Hyper-enhancement on
Delayed Images




"% 2 % (**p )(a) Out-of-phase gradient-echo Ti-weighted MR image shows a
hypointense lobulated mass in the right hepatic lobe (arrows). (b) On a fat-
saturated T2-weighted MR image, the mass appears hyperintense (arrows). (c)
Early-phase contrast-enhanced Ti-weighted MR image shows irregular
peripheral enhancement of the mass (arrows). (d) Delayed phase contrast-
enhanced Ti1-weighted MR image shows progressive heterogeneous
enhancement of the lesion (*).
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Mass  iCC
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Peripheral cholangiocarcinoma. (a) Arterial-phase CT scan shows a low-
attenuation mass (marker) with rim enhancement. Note the dilatation
of the peripheral intrahepatic ducts (arrows). (b) On a portal-phase CT
scan, the mass looks smaller because the central portion is now more
enhanced. The rim enhancement seen in a is partially washed out.
Capsular retraction is also noted (arrow).
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Klatskin Tumor: Intrahepatic Biliary Dilatation:
An enhancing mass near the gallbladder neck Axial CT of the abdomen at a more
(yellow arrow). This is compatible with a Klatskin ~ superior level reveals significant
tumor (hilar cholangiocarcinoma) intrahepatic biliary dilatation (yellow

arrows)
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Nodular pattern/hilar type
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Hilar nodular type


Comparison of radiographic images showing
cholangiocarcinoma; A, computed tomography (CT)
image; B, cholangiogram (ERCP) image. Arrows designate the

tumor.
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Hilar nodular type
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Polypoid /eCC
Polypoid extrahepatic cholangiocarcinoma with diffuse bile duct involvement in a 65-year-old man. (a, b) CT scans (b obtained at a lower level than a) show a dilated common bile duct filled with a papillary tumor (arrow). (c) CT scan shows partial restoration of the ductal lumen in the intrapancreatic portion of the common bile duct. However, small papillary tumors are still evident (arrow). (d) On a CT scan obtained at the level of the distal common bile duct, the lumen is again filled with an intraductal papillary tumor (arrow). (e) Direct cholangiogram shows a large papillary tumor in the proximal two-thirds and the distal portion of the common bile duct (arrows). Because of this extensive tumoral involvement, palliative resection was the only possible treatment. 


Distal CCA. Common bile duct stricture due to grade 4 invasive carcinoma. Coronal T2-
weighted image (a) and MRCP (b) image showing a short segmental narrowing (arrow)
with proximal dilatation. ERCP (c) showing a short segmental stricture representing
the invasive CCA.
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Distal CCA. Common bile duct stricture due to grade 4 invasive carcinoma. Coronal T2-weighted image (a) and MRCP (b) image showing a short segmental narrowing (arrow) with proximal dilatation. ERCP (c) showing a short segmental stricture representing the invasive CCA.
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Polypoid eCCA
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Peripheral cholangiocarcinoma with involvement of confluence. Infiltrating
pCCA of the left hepatic duct (arrow) isodense to liver parenchyma on axial
contrast enhanced CT (a) with dilation of the left hepatic ducts. The ductal
thickening is hyperintense (arrow) on Tz2-weighted MRI image (b) with
extension to the confluence causing mild dilatation of the right hepatic
ducts demonstrated better on MRCP (c).
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Infiltrative iCC, hilar invasion
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A predominantly periductal thickening (stricturing iCCA) and also
mass forming (arrow) in the right lobe liver. Note the separation of
the right intrahepatic ducts on MRCP (arrowheads).


簡報者
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Mixed type iCCA. T2-weighted axial (a), MRCP (b), T1-weighted axial (c) and post contrast T1-weighted axial (d) images demonstrating a predominantly periductal thickening (stricturing iCCA) and also mass forming (arrow) in the right lobe liver. Note the separation of the right intrahepatic ducts on MRCP (arrowheads).
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This is a 25 year old patient with familial adenomatous polyposis (FAP). Six years prior he had undergone a total colectomy. Since that time he had done generally well except for two episodes of pancreatitis, one associated with the formation of a pseudocyst which resolved. His last endoscopy was three tears prior to the referral for this EUS which was done for the evaluation of mild bile duct dilation. On his previous EGD (3 years ago) a normal papilla was described. The current images show a villous lesion obstructing chiefly the main pancreatic duct. At duodenotomy there was no evidence of invasive cancer. In patients with FAP the second portion of the duodenum, especially the periampullary area, is particularly prone to adenomatous transformation. About 5% to 8% of patients with FAP eventually develop duodenal or periampullary cancers. 
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This is a 25 year old patient with familial adenomatous polyposis (FAP). Six years prior he had undergone a total colectomy. Since that time he had done generally well except for two episodes of pancreatitis, one associated with the formation of a pseudocyst which resolved. His last endoscopy was three tears prior to the referral for this EUS which was done for the evaluation of mild bile duct dilation. On his previous EGD (3 years ago) a normal papilla was described. The current images show a villous lesion obstructing chiefly the main pancreatic duct. At duodenotomy there was no evidence of invasive cancer. In patients with FAP the second portion of the duodenum, especially the periampullary area, is particularly prone to adenomatous transformation. About 5% to 8% of patients with FAP eventually develop duodenal or periampullary cancers. 


# "L % (Ampullary Carcinoma)



簡報者
簡報註解
This is 58 year old man who presented with a mildly dilated common bile duct and abnormal liver tests 9 months earlier. He underwent several ERCP evaluations, had a bilary sphincterotomy done and bile duct stents placed for presumed benign sphincter stenosis. After his most recent ERCP he was referred for EUS evaluation. The study showed a hypoechoic cap or plug obstructing the biliary and pancreatic orifices. Biopsies of the cut surface of the papilla revealed adenocarcinoma. 
�
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SACRED HEART MEDICAL CENTER
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This is a 72 year old patient who presented with right upper quadrant pain. Laboratorty tests including liver tests were normal except for a minimally elevated alkaline phosphatase. A CT scan was performed and initially interpreted as showing cholecystitis. An attempt at laparoscopic cholecystectomy failed and the procedure had to be converted to an open cholecystectomy. The gallbladder appeared very fibrotic. The pathology of the resected gallbladder revealed adenocarcinoma. ERCP evaluation was requested but the bile duct could not be cannulated. The patient was then referred for EUS. The EUS shows in addition a tumor in the extrahepatic bile duct which wraps around the hepatic artery making this a stage a T4 or stage III cancer. Additionally, the EUS showed ascites (not shown here). The CT images shown are prior to the cholecystectomy and interpreted with the benefit of hindsight. 
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In one study of 338 patients who underwent EUS for the evaluation of pancreatobiliary disorders periduodenal collaterals were detected in 22 patients. 21 of these had pancreatic cancer (Eloubeidi MA et al. Prevalence and significance of periduodenal venous collaterals in patients evaluated for pancreaticobiliary disorders by endosonography.Endoscopy. 2003 Dec;35(12):1015-9.) This is a 58 year old patient with back pain. A CT scan showed hypodense areas and parenchymal calcifications thought to represent chronic pancreatitis. To be sure, EUS evaluation was requested. The first abnormality which caught our attention were the periduodenal collaterals. After a careful search for a mass lesion one was indeed found in the body region of the pancreas. 
�
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Locally Invasive Pancreatic Cancer
Early pancreatic malignancies, stage T1 or T2, are contained within the pancreatic parenchyma. If there is evidence of portal vein involvement, the malignancy is staged T4, often interpreted as indicating unresectability. The degree of involvement of the portal vein may be described in terms of the length of contact of the portal vein wall by the mass. 
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