
Editorial
Lessons learned from performing 100 EUS-guided
portal pressure gradient measurement procedures
Douglas G. Adler*
Historically, when hepatologists wanted to know the difference be-
tween the pressure in the portal vein (PV) and the hepatic vein
(HV) (the so-called hepatic venous pressure gradient aka HVPG),
they had only one place to turn: interventional radiology. The
HVPG is a critical piece of data for patients with cirrhosis, as it
can predict the risk of liver decompensation, variceal bleeding, de-
velopment of hepatocellular carcinoma, and overall survival. His-
torically, the HVPG was measured via a transjugular route and
compared a free hepatic venous pressure to a wedged hepatic ve-
nous pressure (to indirectly measure the portal venous pressure).[1]

EUS is now used to measure the HVPG using a disposable pres-
sure transducer connected to a 25-gauge FNA needle via special
tubing (EchoTip Insight; Cook Endoscopy, Winston-Salem, NC).
When the HVPG is measured via EUS, it is known as EUS-Portal
Pressure Gradient (EUS-PPG). EUS-PPG involves needle access of
the HV and PV for direct pressure measurements in real time.
EUS-PPG is in limited use in the United States but is gaining trac-
tion. Endoscopy has several advantages over traditional IR ap-
proaches in that it allows diagnosis and treatment of esophageal
and gastric varices, EUS-PPG, and liver biopsy to be performed
in a single session (as needed) and avoids a percutaneous ap-
proach. EUS PPG has been shown to be essentially identical to
HVPGwith regard to the ability to accuratelymeasure the pressure
gradient of concern.[2]

Our group previously published our experience with our first 20
EUS-PPG procedures with combined liver biopsy.[3] This study,
along with a separate systematic review and meta-analysis that
our group also performed, has helped to demonstrate the safety
and efficacy of EUS-PPG.[4] Currently, we have performed over
100 EUS-PPG cases, almost all of which were combined with
EUS-guided liver biopsy (EUS-LB), and many others that also in-
volved treatment of esophageal and gastric varices in a single ses-
sion. Here are some of the lessons learned from our experience.
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1) You must work closely with your referring doctors, hepa-
tologists, and liver transplant team.Most endosonographers are
not hepatologists, let alone transplant hepatologists. Let your
hepatology colleagues know what EUS-PPG is and how it can
be combinedwith other liver-directed procedures in a single ses-
sion. In our center, we can perform EUS-PPG and EUS-LB and
treat esophageal varices in under 30 minutes (gastric varices
can also be treated, but addmore time to theprocedure). If your
colleagues are not aware that you have these capabilities, they will
not refer patients to you appropriately.

2) The patient needs to understand what you are doing, and
why. In our experience, many patients have little to no under-
standing of cirrhosis, let alone portal hypertension. As such,
they may not comprehend why they are undergoing EUS-
PPG. We make a real effort to talk with patients for a few mi-
nutes before the procedure, explain the fundamentals of portal
hypertension and cirrhosis, and explain what we are going to
do during the procedure. We also explain the EUS liver biopsy
procedure aswell.Many patients arrive for EUS-PPG confused
and perplexed about what is going to happen, and a few mi-
nutes of discussion pays a lot of dividends.

3)You need to understand hepatic vascular anatomy before per-
forming EUS-PPG.Many endosonographers, even those with
extensive experience, have had little to no need to evaluate
and interpret hepatic vascular anatomy. To perform EUS-
PPP, you must be able to reliably identify the portal vein
and its branches, the hepatic veins, the IVC, and other struc-
tures. Hepatic and portal vein branches can look similar, and
even experts can be fooled. We rely on pulse wave Doppler to
confirm the identity of any vessel in question (the portal veinwill
have a monomorphic waveform, whereas the hepatic vein will
have a classic tetraphasic waveform). With time and practice,
identifying key vessels can be performed quickly and reliably.

4) Careful evaluation of the liver before starting the EUS-PPG
procedure is a worthwhile endeavor. In general, you will be
accessing the PV and a branch of the HV in the left lobe of
the liver. Everyone has slightly different vascular anatomy,
and some patients undergoing EUS-PPG have previously un-
dergone liver transplant, making their anatomy more chal-
lenging to decipher. Sometimes the HV and PV will be very
obvious and in places that are very accessible, whereas other
times the HV and PV will either be difficult to identify and/or
very challenging to access given their distance from the
echoendoscope or due to the presence of interposed vessels.
Spend time evaluating the liver before passing any needles
to be sure you understand the patient’s specific anatomy.

5) EUS-PPG should only be performedby skilled endosonographers.
Although a large HV branch or the central PV are well posi-
tioned for EUS-PPG; these vessels may sometimes be deep to
other vessels or too far away from the transducer to be easily
reached. Oftentimes, the closest or most accessible HV or PV
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branch to access for EUS-PPG is very small, perhaps 1–3 mm
wide. Inmy experience, endosonographers with limited experi-
ence will struggle to access these vessels easily, whereas experi-
enced operators can almost always pass the needle into these
vessels. Remember, once you access these often-small vessels,
you need to be able to hold your position for several minutes
so that 3 concordant pressure readings can be obtained from
each site, so you have to remain in a stable position.

6) Bleeding is rare, but you must always be aware that it can
happen and you must be on the lookout for it. EUS-PPG is
a very safe procedure, but you can never forget that you are
advancing a needle into some of the largest vessels one in of
the most vascular organs in the body. EUS-PPG is performed
with a 25-gauge needle, which in and of itself reduces the risk
of a vascular injury, but great care must be taken to try not to
shear or injure the vessel walls or the liver capsule or paren-
chyma. During HV and PV measurements, both you and
the patient need to be completely still. This is whywe perform
all EUS-PPG procedures under general anesthesia. Use Dopp-
ler to assess your needle track before, during, and after needle
passage to ensure that no bleeding has occurred. In our study
of our first 20 cases, we had one small episode of bleeding
that did not need treatment, but any needle-based interven-
tion on the liver carries a risk of bleeding. Even if you do ev-
erything right, bleeding can still occur.

7)Most bleeding after EUS-PPG is not clinically significant.You
may see some bleeding in your needle tracks during and after
EUS-PPG. This usually stops within a few minutes and is typi-
cally not of concern. Large-scale or clinically significant bleed-
ing can occur, but is rare, andwill be accompanied by signs of
hemodynamic compromise. Delayed bleeding can also occur,
but is rare.

8)Most patients feel no pain, but some patients may be uncom-
fortable after EUS-PPG, and a few can require hospital admis-
sion. If patients have pain after EUS-PPG, especially if they
underwent simultaneous EUS liver biopsy, it can be difficult
to know why they are hurting. Are they bleeding? Is the pain
from accessing the HV or PV? Was it from puncturing the
capsule of the liver? Was it from the liver biopsy? In general,
pain from EUS-PPG with or without liver biopsy, if it occurs,
is short lived and can be managed with oral acetaminophen
or pain medications. We rarely admit patients after EUS-
PPG but have done so on a few occasions if we have concerns
about adverse events.
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9) Although practice patterns vary, we administer antibiotics
with EUS-PPG to reduce the risk of bacteremia or abscess
formation. EUS-PPG involves accessingmultiple vascular struc-
tures, and several transmural needle passes into the liver. Antibi-
otics in this setting, unless contraindicated by patient character-
istics, seem safe and warranted.

10) Communicate the results of the EUS-PPG to the patient in a
way that they can understand. We review the results and give
all of our patients copies of their procedure reports and review
the results with them. We tell the patient if they do, or do not,
have portal hypertension in words they can understand. We
also usually mail them a copy of their liver biopsy results after-
ward. We instruct the patient to follow up with their referring
doctor, usually another gastroenterologist or a hepatologist, to
close the loop and make sure that the person who ordered the
test sees the patient back for further evaluation.

Conflict of Interest

The author is the Co-Editor-in-Chief the journal. The article was
subjected to the standard procedures of the journal, with a review
process independent of the editor and his research group.

Author Contributions

D. G. Adler contributed solely to the editorial.

References

1. Bettinger D, Berzigotti A, Mandorfer M, et al. Transjugular diagnostic
procedures in hepatology: indications, techniques and interpretation. JHEP
Rep 2025;7(8):101437. doi:10.1016/j.jhepr.2025.101437 PMID: 40677692;
PMCID: PMC12269627.

2. Martinez-Moreno B, Martínez Martínez J, Herrera I, et al. Correlation of
endoscopic ultrasound-guided portal pressure gradient measurements with
hepatic venous pressure gradient: a prospective study. Endoscopy 2025;57(1):
62–67. doi:10.1055/a-2369-0759 Epub 2024 Jul 18. PMID: 39025130.

3. Kim S, Lewey S, Meuller L, Adler DG. Endohepatology in clinical practice:
EUS-guided portal pressure measurement combined with EUS-guided liver
biopsy and variceal screening and treatment in outpatients. Endosc Ultrasound
2024;13(2):89–93. doi:10.1097/eus.0000000000000030 Epub 2023 Dec 1.
PMID: 38947750; PMCID: PMC11213586.

4. Dhindsa BS, Tun KM, Fiedler A, et al. Endoscopic ultrasound-guided portal
pressure gradient measurement: a systematic review and meta-analysis. Ann
Gastroenterol 2024;37(3):356–361. doi:10.20524/aog.2024.0882 Epub
2024 Apr 29. PMID: 38779643; PMCID: PMC11107402.

www.eusjournal.com

