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Bedside spleen stiffness measurement can be reliably
performed in most cases: High applicability and
reproducibility using a specific 100-Hz module on
vibration-controlled transient elastography

Splenomegaly is a hallmark of portal hypertension.
Passive congestion of the spleen leads to an increase
in size and stiffness of this organ, aggravated by an
increased splenic arterial flow, regardless of the cause
leading to the increase in portal pressure. Given the
well-known limitations of liver stiffness measurement
(LSM),! spleen stiffness measurement (SSM) using
the standard liver 50-Hz module on vibration controlled
transient elastography (FibroScan; Echosens) was
first proposed by Stefanescu et al. in 2011? as a po-
tential additional noninvasive tool (NIT) to assess the
presence/absence of high-risk varices. Since the first
publication, several other authors have tested SSM,
showing that it correlates hepatic venous pressure
gradient (HVPG) with the size of esophageal varices
and with liver-related events in patients with compen-
sated advanced chronic liver disease (CACLD)."! In
addition, and contrary to LSM changes, SSM changes
correlate with changes in the HVPG on nonselective
beta-blockers™* and with changes in portal pressure
gradient after TIPS.®! Furthermore, SSM has been
tested in patients with vascular liver disease!® and my-
eloproliferative neoplasms (MPNSs), and has proven to
correlate with the presence of high-risk varices in the
first, and with bone marrow fibrosis in the latter.[’! Data
in these settings were generated with the standard 50-
Hz module.

The observation that SSM might complement LSM
to refine noninvasive stratification of risk of clinically
significant portal hypertension, high-risk varices and
clinical decompensation, and that it might mirror the
portal pressure response to drug therapy, has led to
increasing interest in this NIT.B! The recent Baveno VI
Consensus workshop on portal hypertension suggested
considering using this parameter in the setting of viral
cACLD to improve the performance of LSM in ruling
out and ruling in portal hypertension.[g] Nonetheless,
most available data on SSM are based on measure-
ment using the liver-specific module, and as such, SSM

had to be considered an off-label method. In addition,
given the anatomic characteristics of the spleen, which
is a much stiffer organ as compared with the liver, SSM
using the standard 50-Hz LSM module leads to mea-
surements facing the ceiling effect (maximal value of
75kPa for LSM). Finally, and importantly, SSM using
the standard 50-Hz liver module fails in 10%—27% of
cases and is almost invariably not applicable to normal
size spleens.

A novel spleen-dedicated module (SSM@100Hz),
allowing measuring values up to 100kPa, was recently
introduced in the market, but data on its applicability
and reproducibility were limited to one prospective
study up until now.!

The study by Rigamonti et al.'"% overcomes this
limitation by presenting data on the applicability and
intra-observer and interobserver reproducibility of
SSM@100Hz in a real-life, large, bicentric cohort of
patients, encompassing 1680 SSM evaluations.

The study included 297 patients with chronic liver
disease (CLD), of whom about 30% had cirrhosis, 63
patients with chronic myeloproliferative neoplasms
(MPNSs), and 60 healthy volunteers, all of whom with
normal-sized spleens. An important piece of informa-
tion provided by the study regards normal values of
SSM@100Hz, which was on average 16.1 kPa, rang-
ing from 14 to 18kPa, which is significantly lower than
that reported previously with the 50-Hz liver standard
module. This information is key for the interpretation of
future results.

Applicability was very high (>95% in all groups), and
technical failure only occurred in 3.2% of the cases (all
observed in patients with normal spleen size). This is in
line with (and even smaller) than the results on failure
rate provided by Stefanescu et al. in the first experience
published with SSM@100Hz in patients with cACLD
(7.5%).! Median time for examination was 505, and re-
producibility and interobserver agreement were overall
over 90% both in patients with CLD and MPNs.
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Absence of splenomegaly significantly decreased the
reproducibility and interobserver agreement of SSM in
all groups; operators should be aware of this aspect and
interpret results carefully in not enlarged spleens. In ad-
dition, being overweight insignificantly and moderately
reduced reproducibility of SSM. This result is not surpris-
ing, as SSM@100Hz is currently available only for the
M probe, and likely only patients with an acceptably low
skin-to-capsule distance were included. On the other
hand, it underlines that studies in patients with obesity,
in whom one expects a further increase in the variability
of measurement due to a deeper located spleen, are
needed. This is particularly important given the ongoing
discussion regarding a potential pre-sinusoidal com-
ponent of portal hypertension in patients with cACLD
due to NAFLD," which would not be reflected by LSM.
Therefore, in this population, a SSM@100 Hz for the XL
probe would be a useful development.

As for the etiology of liver disease, only 10% of the
included patients had NAFLD as a cause of their liver
disease; however, as stated previously, the study likely
did not include obese subjects, as SSM@100Hz is not
available for the XL probe. On the other hand, 55% of
the included patients had an autoimmune or cholestatic
cause. LSM can be used to assess portal hypertension
in this population, but SSM could provide additional
data given the well-known presence of a pre-sinusoidal
component of portal hypertension in this setting; future
studies might focus on this aspect.

The results of the present study are helpful in set-
ting up future studies on the several unmet needs on
SSM@100Hz. The best cutoffs for clinically significant
portal hypertension, high-risk varices, prediction of clinical
decompensation, and prediction of treatment response in
cACLD remain to be identified and validated. Although the
road to full validation is still long and will require compari-
son with LSM, the very short examination time, excellent
applicability, and high reproducibility of this NIT proven in
the study of Rigamonti et al.'"” opens the door for test-
ing this parameter as a potential surrogate of outcomes in
hepatology and potentially beyond hepatology.
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