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Editorial

Portal Vein Pulsatility After Cardiac Surgery—Who Cares?
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Congestive Encephalopathy: New Horizons in
Postcardiotomy Delirium

Delirium is a clinical syndrome defined by transient
neurologrcal disturbances in attention, cognition, and con-
sciousness.' Postoperative delirium affects more than 25% to
50% of patients undergoing cardiac surgery, is often multi-
factorial, and has been associated with increased morbidity
and mortality." Studies report prolonged lengths of hospital
stay, as well as an increased risk of cognitive and functional
decline requrrrng rehabilitation or long-term facility care due
to delirium."” Common causes of delirium in the postsurgical
setting include need for circulatory arrest, duration of surgery
or cardiopulmonary bypass time, chronic illness, sleep depri-
vation, fever, infection, metabolrc imbalance, organ dysfunc-
tion, drugs, and toxins.” In the present issue of the journal,
Benkreira et al.” report a novel association between markers of
venous congestion and increased risk of delirium and en-
cephalopathy in their retrospective and prospective cohorts of
237 and 145 patients postcardiac surgery, respectively. For
instance, portal vein flow pulsatility was associated with an
increased risk of delirium (odds ratio [OR], 2.63), cogmtrve
dysfunction (OR, 2.10), and asterixis (OR, 5.19).” In turn,
cognitive dysfunction was associated with higher N-terminal
pro B-type natriuretic peptide levels (OR, 4.03) and cerebral
oximetry desaturatrons (OR, 2.54).” In another recent study,
Mailhot et al.” reported an association of cumulative fluid
balance with increased occurrence of delirium (OR, 1.20;
confidence interval [CI], 1.066-1.355; P = 0.003). Cumu-
lative fluid balance and central venous pressure have been
shown to be independent predictors of portal pulsatility.”
Taken together, these novel findings underscore the need to
understand the etiological contributions of fluid status leading
to delirium in the critically ill patient cohort.
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Portal Vein Flow Pulsatility: A Potential Marker
of Cerebral Dysfunction?

Perioperative fluid management in the intensive care unit
requires a delicate balance between optimizing adequate organ
perfusion while preventing organ dysfunction due to vascular
congestion. In critically ill patients, venous congestion leading
to increased interstitial edema has been linked to poor tissue
perfusion and multisystem organ dysfunction, 1nclud1ng of
lung, heart, gut, liver, and kidney parenchyma »>7 Rather
than draining into the heart, the portal vein drains venous
blood into another capillary system, namely, the hepatic si-
nusoids.” Decreased compliance of the hepatic vascular bed,
increased blood volume in the liver in the setting of right
ventricular dysfunction, and severe tricuspid regurgitation can
result in portal venous hypertension.” Portal venous hyper-
tension in turn can contribute to hepatic encephalopathy
resulting from increased hepatic release of neurotoxic products
into the circulation. Portal venous hypertension can be
detected on the basis of enhanced pulsatility in portal vein
flow, defined in this study by a pulsatility fraction of > 30%,
taken as the difference between peak and mrnrmal flow
velocities divided by the peak flow velocity (Fig. 1).” Portal
vein flow is normally directed toward the liver and mono-
phasic (<30% amplitude phasrcrty) with a constant velocity
throughout the cardiac cycle.” Portal vein flow pulsatility can
be detected and quantified by noninvasive Doppler
ultrasound.®

Building on prior observations demonstrating pulsatile
portal flow as a marker of altered intrarenal perfusron and
rlght Ventrrcular dysfunction after cardiac surgery,”” Benk-
reira et al.” explore for the first time the significance of portal
venous congestion on cerebral tissue function. They not only
report significant associations between the pulsatility fraction
and the various measures of delirium but also demonstrate a
significant correlation between pulsatility fraction and cogni-
tive dysfunction (OR, 1.2; CI, 1.08-1.32; P = 0.001), as well
as the severity of cognitive dysfunction based on the delirium
index score (B-estimate 0.13; CI, 0.03-0.23; P = 0.01) for
each 10% increase in portal pulsatility.” Although there is
limited specificity (59%) for delirium in patients post-
cardiotomy using the 30% pulsatility fraction cutoff, Benk-
reira et al. provide prospective validation of their retrospective
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Figure 1. Ultrasonography of portal vein using spectral Doppler tracing. Pulsatility fraction is determined by the difference between the peak (V max)
and minimal (V min) flow velocities in the portal vein divided by the peak velocity. Portal vein pulsatility is defined by a pulsatility fraction of > 30%.

study finding of an association between portal pulsatility and
delirium, with ORs of 2.63 and 2.69 in their prospective and
retrospective  study cohorts, respectively. Moreover, they
correlate portal pulsatility with relative cerebral desaturation,
hypothesizing that “venous congestion may reduce brain ox-
imetry by increasing the relative contribution of venous blood
to the oximetry reading and by directly impairing brain
perfusion via an elevation of intra-cranial pressure.”” These
findings highlight the utility of enhanced portal pulsatility as a
specific measure of cerebral dysfunction in critically ill patients
experiencing delirium in their subset of patients post-
cardiotomy. It is conceivable that increased interstitial edema
within the brain can increase intracranial pressures such
that intracranial hypertension can contribute to cerebral
encephalopathy.

Why Should Portal Pulsatility Even Matter?
There are several limitations to this study. First, the findings
are generated by retrospective and prospective analyses of small
study cohorts of patients undergoing cardiac surgery at a single
center. Whether this study can be generalized to all cardiac sur-
gery patients or even critically ill patients in any intensive care
unit requires added experimental testing. Second, the authors’
report that only “155 (65%) patients had at least one assess-
ment showing portal pulsatility during their ICU stay.” How
reliable is a single finding of enhanced portal pulsatility? Why
should a single measure of portal pulsatility be enough to
diagnose cerebral end-organ dysfunction and guide the man-
agement of delirium in a patient? Quite likely, portal pulsatility
would have to be considered in the clinical context of the patient

who manifests other signs of delirium and in whom this serves asa
tool to rule in or out the contribution of venous congestion to
congestive encephalopathy. Third, although the study findings
are intriguing, they are all still only hypothesis-generating cor-
relations. An assessment of intracranial hypertension and cerebral
vascular compliance with the use of transcranial Doppler, optic
nerve sheath diameter ultrasonography, computed tomography,
or magnetic resonance imaging in these patients postcardiotomy
might have provided further mechanistic insight into how
enhanced portal vein flow pulsatility could serve as a marker of
cerebral end-organ dysfunction or even as a cause of
delirium."*”"” An important question that remains to be
answered is whether diuresis and normalization of portal vein
pulstatility result in an improvement of delirium. If not, portal
vein pulsatility might simply be a marker for advanced volume
overload or long-standing hepatic congestion that slows anes-
thetic drug clearance postoperatively. Despite these limitations,
Denault’s group'' has further clarified our understanding of
portal vein pulsatility as a potential surrogate of congestive en-
cephalopathy and a marker of other end-organ dysfunction.
Although their observations may not be broadly applicable as yet,
they open the door to future evaluation and introduce a poten-
tially valuable noninvasive tool to assist in the management of a
subset of patients with delirium postcardiotomy.

Conclusions

In an era when there is a burgeoning number of patients
undergoing cardiac surgery, the need to improve patient
outcomes requires cost-effective interventions to reduce
postsurgical complications. Certainly, identification of the
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underlying cause of delirium in the patients postcardiotomy
may help alleviate the multitude of associated adverse out-
comes. To date, the empiric use of psychoactive medications
has “failed to reduce the rate of delirium in clinical trials.””
Delirium is clearly multifactorial. Portal vein pulsatility,
measured by point-of-care ultrasonography, can serve as
another tool to guide the intensive care management of
delirium due to venous congestion in patients post-
cardiotomy. The potential to use this bedside analysis in the
management of venous congestion and its negative impact on
cerebral or other end-organ function are highlighted by the
extensive work of Denault’s group.'' Future studies still need
to analyze the potential broad-scoping application of portal
pulsatility in guiding delirium management in all critically ill
patient cohorts. This intriguing work opens the door for
additional exploration.
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