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Objectives

• Optimize machine and Doppler setting is 
fundamental to assess vascular and portal 
circulation

• This presentation focuses on the key 
hemodynamic and morphological features of 
portal hypertension

Pepe, Lagotto, MI, 7 years

• Anorexia and weight loss

• Recurrent episodes of watery diarrhoea

• Vomiting

• Fever
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An ultrasound was requested to  check 
for hepatic and pancreatic pathologies
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Pepe, Lagotto, MI, 7 years

• Severe acute-on-chronic 

enteropathy

• Mild ascites

• Hepatopathy

Ultrasonographic diagnoses:

Pepe, Lagotto, MI, 7 years

Follow up

• Gastroenterologist consultation

• Dietary trial

• Specific tests: (B12, folate…)

• Endoscopic biopsies
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Pepe, MI, 7 
years 

• Mild lymphoplasmacytic gastritis with moderate fibrosis
• Moderate lymphoplasmacytic enteritis with mild fibrosis
• Mild lymphoplasmacytic colitis with mild fibrosis

• Suspected 
• trichuriasis



Pepe, Lagotto, MI, 7 years

• Prednisone 1+ 1/4 cpr 20 mg BID (20/06)

• Chlorambucil 1 cpr 2 mg SID (20/06)

• B12, 1 ml (1000MCG) once week (09/06)

• Amoxicillin + Clavulanic acid 3/4 cpr 500 mg bid for 1 week (08/06)

Treatment:
18/06

Pepe, Lagotto, MI, 7 years

• Despite treatment worsening diarrhoea 

• The patient is loosing weight

• Very low albumins

Five days later

An abdominal US was requested: did we miss something?
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• It shows flow and flow 

direction

• Approximate flow velocity 

• How does it work?

Which information the Color Doppler adds?

What is the Doppler effect? 

Christian Johann Doppler 

Doppler effect in nature and industry



5 MhZ 4,9 MhZ 5 MhZ 5,1 MhZ 

Doppler shift

Doppler Shift

+cm/s

-cm/s

Color Doppler

Pulse waves Doppler

We are always in a deficit of echoes, don’t throw them away!

2D Colour Doppler

Pulse Wave Doppler

Use minimal depth!!!



Doppler setting

• Why the Doppler 

is not working?

Doppler setting

• Why the Doppler 

is not working?

• What should we 

do now? 

Low PRF

High PRF

PRF and flow velocity have to match 



Doppler setting

• Why the Doppler 

is not working?

• What should we 

do now? 

• Are the PRF and flow 

velocity matching?
• Check the gain setting: 

start at 40% 

• Hepatic vein

Which vessels are we watching? 

• Portal vein

• Hepatic artery

Liver anatomy



Microscopic hepatic anatomy  

HV

PVHA

Why the hepatic artery is enlarged?

• Insufficient portal flow

• Congenital PPS

• Portal hypertension

• Portal thrombosis

• Pregnancy



+++/- ascites

Portal hypertension
Enlarged portal vessel and tributaries

COMMON ASCITES

cvc

porta

Increased mesenteric flow
Renal nidus

Enlarged gonadal vein
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Portal hypertension

• Low portal velocity

• Where should I check the portal velocity?

• How accurate it is?

Portal hypertension

• The most parallel to the probe 
vessel is the best

• Do not change the angle (it will 
increase the error)

• Normal velocity: 10-20 cm/s

• Consider velocity < 5 cm/s

Echocardiography

V   x  4  =  P V proportional  PThis formula applies only to STENOSIS 2



Partially close the tube with your finger

V proportional  P

Totally close the tube with your finger

V  inversely proportional  P

PW Doppler
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How to improve the Color Doppler? 
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Pepe, MI, 7years

Probe position in a different patient 3-4
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Normal portal pressure Portal hypertension

Gonadal vein 

Gonadal vein 

Thanks to Viktor Szatmari
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Left renal vein - gonadal vein
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Cora, FI, 12 years
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Pepe, MI, 7years

Probe position in a different patient
Five days later

+++/- ascites

Portal hypertension
Enlarged portal vessel and tributaries

COMMON ASCITES

cvc

porta

Increased mesenteric flow

Renal nidus
Enlarged gonadal vein

+ Caput medusae

Watery diarrhoea to 
empty the portal vein



Pepe, Lagotto, MI, 7 years
23/06

• Portal hypertension

• Ascites

• Acquired PPS

• Caput medusa

Pepe, Lagotto, MI, 7 years

• Medical treatment for end stage portal 

hypertension

• Euthanised for seizures due to hepatic 

encephalopathy 

Nineteen days later

Sasha, DSH, FI, 2 months

• Lethargic

• Anorexia 

• Recurrent watery diarrhoea 



Sasha, FI, 2 months
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Could Sasha have a portosystemic shunt?

What is the most likely diagnosis?

Congenital or acquired?

Sasha, FI, 2 months
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Sasha, FI, 2 months

Probe position in a different patient 7

Aortic flow

Renal artery

High peripheral resistance 

Reduced peripheral resistance 

Portal flow 

Caudal Vena Cava flow



Artero-venous malformation

Sasha, FI, 2 months

Probe position in a different patient 7

• Artero-portal malformation 
•  Suspected portal vein thrombosis 
• Owner declined treatment

Sasha, DSH, FI, 2 months

Ultrasonographic diagnoses



Sasha, FI, 2 months

• Color Doppler should be routinely 
applied to the liver, spleen and kidneys

• Learning curve of one year

• A solid understanding of 
pathophysiology is essential

Conclusions

www.diagnosticmindset.com


