
Endoscopic ultrasound-guided portal pressure gradient measurement

A 55-year-old man with a past medical
history of chronic liver disease and small
esophageal varices on upper gastrointes-
tinal endoscopy underwent endoscopic
ultrasound-guided portal pressure gradi-
ent (EUS-PPG) measurement.
The materials that were used to perform
the procedure were: a pressure monitor,
a pressurization bag, a 22G fine-needle
aspiration (FNA) needle, and heparinized
saline. The system was zeroed at the
right mid-axillary line (▶Fig. 1). A cur-
vilinear array echoendoscope (GF-
UCT180, Olympus, Tokyo, Japan) that
allowed color Doppler imaging was
placed in the stomach to visualize the
hepatic vascular anatomy.

E-Videos

▶ Fig. 1 The equipment and materials that were used in endoscopic ultrasound-guided por-
tal pressure gradient (EUS-PPG) measurement. FNA, fine-needle aspiration.

▶ Fig. 2 Endoscopic ultrasound images showing: a identification of the main hepatic landmarks, namely the portal vein and inferior vena cava,
with the liver segments marked in red circles; b identification of the left hepatic vein; c puncture of the left hepatic vein with a 22G fine-needle
aspiration (FNA) needle; d puncture of the portal vein with a 22G FNA needle.
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The primary step in the technique for
EUS-PPG measurement is to identify the
liver landmarks: the inferior vena cava
(IVC) and the portal vein. These land-
marks allow the identification of the liver
segments I, VII, and VIII (▶Fig. 2 a). Fol-
lowing this, a counterclockwise move-
ment must be made with the endoscope
to identify the left hepatic vein (LHV),
which is another important landmark in
recognizing segments II and III, which
are seen above and below the LHV,
respectively (▶Fig. 2b).
The LHV is the initial structure in which
the puncture must be performed. It is
punctured with a 22G FNA needle
(▶Fig. 2 c), and 1mL of heparinized sal-
ine is flushed into the vein, with the
pressure being observed on the monitor.
An alternative when puncture of the LHV
is not possible is puncture of the IVC,
which theoretically is more accessible
because of its larger size. Lastly, it is
necessary to search for the portal vein,
which has a fish-eye appearance. The
portal vein is another important land-
mark in identifying liver segments III
and IVb. The technique of portal vein
puncture (▶Fig. 2 d) is the same as for
the LHV and IVC.

It is essential to note that three punctures
with three measurements should be
performed in each vein (three in the LHV
or IVC and three in the portal vein)
(▶Video 1). To calculate the pressure in
each vein, it is necessary to take the
mean of the values for that vein. The PPG
is the result of the difference between the
pressure of the LHV or IVC and the pres-
sure in the portal vein.
Currently, the hepatic venous pressure
gradient (HVPG) measurement is the
main option for determining portal pres-
sure [1], but it is indirect and the method
is not free of complications. In contrast,
EUS-PPG is a direct measurement and
the results are similar to those for HVPG,
with excellent consistency between the
methods [2, 3]. The use of the 22G FNA
needle seems safer than the use of a
25G FNA needle, which other authors
have used.
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Video 1 An endoscopic ultrasound-guided portal pressure gradient (PPG)measurement
is performed, with identification of the hepatic landmarks, puncture of the left hepatic vein
(or inferior vena cava as an alternative) and portal vein, giving a PPG of 19mmHg, which re-
presents portal hypertension.
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