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USG Subcommittee of
HKCEM

4 quarterly US seminar

EM US Symposium/Workshop 22-23 Feb
08 at QEH/TSK

Basic USG Workshop Apr 08
Advanced Workshop Apr 08
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Anatomy

(Ref: http://www.njsurgery.com/html/Anatomy%20Lessons/gallbladder.JPG )
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Anatomy

Variation in gallbladder shape & location

Close proximity of gas filled structures to
hepatobiliary system - artifacts &
difficulties

Scanning in different planes

Choose good acoustic windows & patient
posture



Gallbladder

Pear-shaped

Neck, body, fundus

Echo free sac

Smooth walls

Good through transmission
Posterior enhancement

Wall thickness measured on transverse scan < 3mm
(>5mm = abnormal)

< 4cm in width
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Gallbladder

Gallbladder

Posterior
Acoustic
Enhancement

IVC

Normal Gallbladder: long axis
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Duodenum

Gallbladder

Normal Gallbladder: short axis
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Phrygian Cap
Phrygian cap can be mistaken
as double gallbladder on
transverse scan



Phrygian Cap

(Ref:www.probertencyclopaedia.com)
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Biliary System

Peripheral intrahepatic ducts are usually not seantoasound

Right and left hepatic ducts join to become the comimepatic duct
(CHD)

Cystic duct (rarely seen) joins the CHD and becomesdmmon bile
duct (CBD)

CBD courses inferiorly anterior to portal vein anghtiof hepatic
artery

CBD courses posterior to the duodenum and anteridMGo

Meets the pancreatic duct (Wirsung) and enters thpulla of Vater
Averaged 4 - 6 mm; normal < 8 mm

Measurements are from internal to internal

Mickey's right ear is the common duct
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Normal CBD: long axis
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CBD
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Normal CBD: short axis
(Mickey’s Mouse)
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(right ear)
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Portal Vein

IVC
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Normal CBD: short axis (Mickey’s Mouse Zoom in)
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CBD

Liver

Hepatic Artery

Portal Vein

IVC

Normal CBD: short axis (power Doppler)
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GB tips

A small liver, an anterior GB, or excessive bowas gnay
make this study difficult

Having the patient sit up or roll to the left sy cause
more of the liver to sit over the top of the GB

In thin patients or those with an anterior GB, tise of a
higher MHz transducer will provide higher resolutio
because less tissue penetration is needed

Having the patient lie prone and scanning fromsilde
may help
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CBD tips

Roll the patient 4% left posterior oblique
(LPO) and scan with the transducer
perpendicular to the costal margin. The duct
should lie just anterior to the portal vein

Fill the stomach with water as acoustic
window
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. Cholelithiasis

Accuracy ~90 - 95 %
Echogenic focus within the GB
Acoustic shadow

Gravitational dependency
May float if lighter than bile
Sludge does not shadow
WS wall echo sign
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Cholelithiasis
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F/25
Epigastric pain
X 5/12

OGD: N

D/C

Reattend
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Cholelithiasis

Supine
09/2006
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F/41
RUQ pain for 3/7
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Cholelithiasis

Sitting
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Same patient

Mobile gallstone
moved to fundus
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Cholelithiasis

Gallstones: Wall Echo Sign
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Anterior wall: GB

Gallstone

Acoustic Shadow
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Cholelithiasis

Long scan
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Tran scan: Wall Echo Sign
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Gallbladder Polyps

Gallbladder polyps are adherent, pedunculated masses
within the gallbladder lumen. They usually do nastc
sonogrpahic shadows.
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Gallstone & Polyps

Gallstone Gallbladder Polyps

Gallstone & polyps in the same patient
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. Acute Cholecystitis

Sonographic Murphyg sign
Cholelithiasis

Thickened GB wall (mean ~ 9 mm)
GB diameter >4 -5 cm

Double wall sign

- Echogenicity of the entire wall
E— Pericholecystic fluid
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Acute Cholecystitis

M/39
RUQ pain
WBC: 15.1

Acute Cholecystitis: Double Wall Sign
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Acute Cholecystitis

Same patient

Acute cholecystitis with
gallstone

OT: cholecystectomy
Stone in Hartmaria pouch

A change of probe position showed stone in
Hartmann’s pouch with shadowing
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Acute Cholecystitis

Acute Cholecystitis: Thickened GB Wall
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Gallbladder Wall

Gallstone

Acoustic Shadow
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Acute Cholecystitis

Acute Cholecystitis: Color Doppler

09/2006 HKCEM

Same patient

Acute cholecystitis
with gallstone

Hypervascularity of
GB wall
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Acute Cholecystitis

Acute Cholecystitis: Thickened GB Wall

09/2006 HKCEM

Gallbladder Wall

Gallstone

Acoustic Shadow
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Chronic Cholecystitis

Sludge
Cholelithiasis
- wall thickness (mean ~ 5 mm)
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GB Sludge

Sludge as a nonshadowing medium-level echo
within the dependent gallbladder lumen.

09/2006 HKCEM

32



Porcelain GB

GB distended and rounded
Wall is calcified

Posterior shadowing occurs from the
anterior wall

Single wall comparing with 2 walls in wall
echo sign (Gallstone)
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Gangrenous Cholecystitis

Asymmetric thickening of GB wall (microabscess or
haemorrhage)

Focal loss of the normal echogenicity of the GBIwal
Pericholecystic fluid

Intraluminal membranes (sloughed mucosa or fibsnou
debris)

No sonographic Murphg sign

Ulceration and perforation may cause pericholecysti
abscess
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Generalized GB Walll Thickening

Acute cholecystitis

Chronic cholecystitis
Hypoalbuminaemia e.g. cirrhosis
CHF

CRF

Multiple myeloma

Hyperplastic cholecystosis
Acute hepatitis

Lymphoma
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Obstructive Jaundice

Dilated intrahepatic ducts:

— tubular structures parallel to portal veins

— double tact sign

Max. @ of normal CHD: 5 mm

Max. @ of normal CBD: 9 mm

Max. @ of normal CBD post-cholecystectomy: 10 - 12 mm
+ CBD stone

Scan pancreatic head
— site for most CBD stones (80%)

— pancreatic tumour
- 09/2006 HKCEM 36




Obstructive Jaundice

M/74
Epigastric pain
Transient fever
Jaundice
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Obstructive Jaundice

CBD

Portal Vein

USG: Dilated biliary tract; Gallstones
ERCP: Cholangitic changes with multiple CD and GBeto
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Obstructive Jaundice
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M/69

RUQ pain for 5/7
Jaundice

USG: Dilated CBD
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Obstructive Jaundice

SMA

Aorta

Same patient
Dilated CBD down to pancreatic head
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Normal Appearance

(with per



Obstructive Jaundice

A. Dilated CBD
Color Doppler confirmed no flow

c. Dilated CBD down to pancreatic
head level

W
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Obstructive Jaundice

CBD

Gallbladder

Stone

Portal Vein

IVC

Dilated CBD with CBD stone
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Obstructive Jaundice

Dilated Intrahepatic Ducts: L lobe
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Obstructive Jaundice

Dilated Intrahepatic Ducts: R lobe
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Liver

Echogenicity:

— Pancreas > Spleen > Liver > Kidneys
2 lobes

8 segments

Portal vein, hepatic artery, bile duct branches int
right and left at the hilum and continues to
segmental branches

3 hepatic veins drain into the IVC
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Liver Segments

(Ref:www.medscape.com)



Liver Segmants
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Hepatomegaly

Difficult to diagnose objectively with
sonography

Measurement: sagittal dimension from the
dome to tip of R lobe @ midclavicular line
>15.5Ccm

Liver extends caudal to the R kidney
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Lower pole of kidney and liver
<10 [o [T



CHF

Dilated IVC
Dilated hepatic veins
IVC A does not vary with respiration
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Shape of hepatlc veins

(with per



Acute Hepatitis

Sonographic changes rare

Hepatomegaly most common finding
Hypoechoic liver

* To exclude obstructive jaundice
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Acute Hepatitis

‘Starry Sky/ ‘Starry Night Liver sign

— Increased periportal echoes coupled with
decreased parenchymal echogenicity

— rare; 19 of 791 patient&(orgio et al 1986
Thickened GB wall

— especially hepatitis A

— sometimes reaching 20mm (normal, < 3mm)
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Acute Hepatitis

Acute Hepatitis: Sonogram of the GB
showing thickening of the wall
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Acute Hepatitis

F/30

Epigastric pain x 1/12

On & off derranged LFT

FU A&E as ?Hepatitis

USG done during FU session
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Liver Cyst
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Hepatic Vein

Liver Cyst
(R lobe)

IVC
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Polycystic Liver
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Haemangioma
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Liver Haemangioma

60



Malignant Tumours

HCC

— cirrhotic liver
— sonographic appearance nonspecific

— small HCCs (<5 cm) are often (75%)
nypoechoic

— become numerous and heterogeneous with
orogression

BN — can appear darget lesions
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Malignant Tumours

HCC

— hypervascular (Doppler)

e 3/4 of HCCs have internal color flow Vs 1/3 of
metastases

— strong tendency to vascular invasion
PV 30 - 60%
» Hepatic veins 15%

— Invade bile duct rarely
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Malignant Tumours

Huge HCC: R lobe of liver
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Malignant Tumours

Vascularity of HCC illustrated by Color Doppler
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Malignant Tumours

Gallstone

HCC and Gallstone
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Malignant Tumours

Bull's eye/ Target lesion (likely secondary tumour)

09/2006 HKCEM

67



Basic Requirement

Gallbladder
— Long axis
— Short axis

CBD

— Long axis

— Short axis (Mickey Mouse)
Liver

— Transverse scan

— Sagittal scan
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The End
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