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Assessment of venous congestion by Doppler ultrasound: a valuable
bedside diagnostic tool for the new-age nephrologist
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To the Editor,

Point of care ultrasound (POCUS) is rapidly evolving as a
valuable adjunct to bedside clinical examination in nephrol-
ogy practice [1]. Objective assessment of fluid volume status
is a frequent challenge faced by nephrologists and there is
accumulating evidence supporting the role of POCUS in
this scenario [2]. However, there is no single accurate sono-
graphic application to assess volume status. While sono-
graphic assessment of inferior vena cava (IVC) is popular
among novice POCUS users, its isolated use to determine
and monitor fluid status is subject to numerous limitations
[3]. Similarly, lung ultrasound gives an idea of left-sided
filling pressures but does not quantify venous congestion,
which can have deleterious consequences in various organ
systems including the kidney [4]. Novel scoring systems like
venous excess ultrasound grading (VExUS) allow objective
assessment of volume status using portal and hepatic venous
Doppler waveforms in addition to IVC measurements [5].
Herein, we demonstrate the natural history of these wave-
forms in a patient with advanced chronic kidney disease
(CKD) during the course of ultrafiltration.

A 39-year-old man with a history of CKD stage 5 sec-
ondary to diabetic nephropathy presented with generalized
weakness, shortness of breath on exertion, worsening leg
edema and weight gain despite being compliant with pre-
scribed diuretic therapy. Serum creatinine at presentation
was 8.93 mg/dL. He was admitted and initiated on hemodi-
alysis for refractory volume overload. POCUS showed mild
pericardial and pleural effusion as well as an enlarged IVC
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of ~3 cm with less than 50% collapse. In addition, Dop-
pler ultrasound demonstrated 100% pulsatility of the portal
vein (normal is less than 30%) with systolic flow reversal.
Hepatic vein Doppler showed systolic (S) wave reversal and
only diastolic (D) wave below the baseline, that is venous
return only during ventricular filling. These findings con-
stitute severe venous congestion. While IVC continued to
indicate high right atrial pressures, the Doppler waveforms
showed parallel improvement with ultrafiltration, showing
only mild congestion at the time of discharge. Figures 1 and
2 illustrate the changes in these waveforms. Total amount
of ultrafiltration by the time of discharge since initiation of
hemodialysis was 13 L. No episodes of intradialytic hypo-
tension occurred.

The deleterious effects of venous congestion on abdomi-
nal organs are often under-appreciated. For instance, per-
sistent congestion is associated with chronic congestive
hepatopathy and progressive decline of glomerular filtration
rate in patients with pulmonary hypertension [4]. POCUS
enables physicians to non-invasively evaluate the vascu-
lar anatomy and blood flow in real time and hence assess
organ congestion at the bedside. POCUS-derived venous
waveforms aid not only in diagnosing congestion, but also
objectively monitoring the effectiveness of decongestive
therapy and guiding the amount of ultrafiltration or diuretic
dosing. In addition to hepatic and portal vein waveforms,
intra-renal vein Doppler waveforms also reflect changes in
right atrial pressure (RAP), though higher operator skill is
needed to acquire optimal images. The normal pattern is
relatively continuous similar to that of portal vein and as
the RAP increases, the flow becomes pulsatile and biphasic
with distinct S and D waves. Further increases in RAP lead
to a monophasic (diastolic only) pattern. Similarly, intra-
renal arterial resistive index increases with the degree of
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Fig. 1 a Pulsatile portal vein Doppler waveform at presentation with able improvement in pulsatility; ¢ near-normal waveform at discharge
systolic flow reversal (below the baseline flow); b Portal vein wave- (after 13 L ultrafiltration)
form after 6 L ultrafiltration (2 dialysis sessions) showing consider-
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Fig.2 Hepatic vein waveform a at presentation demonstrating only flows are expected during inspiration, but D-wave reversal here indi-
D-wave [diastolic] below the baseline; b at discharge showing the cates poor right ventricular compliance (that is, right atrial pressure
appearance of S-wave [systolic] below the baseline. High-amplitude not completely normalized)
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Fig. 3 Qualitative changes seen
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congestion. Figure 3 illustrates the qualitative changes in
hepatic, portal, and intra-renal vein and arterial waveforms
with increasing RAP [6].

Future research is needed to elucidate whether adding
this parameter to traditional physical examination and/or
IVC ultrasound to guide therapy leads to improvement in
outcomes. Further, whether a personalized ultrafiltration
strategy in the outpatient dialysis unit aimed at preventing
or reversing portal and hepatic flow alterations reduces the
incidence of intradialytic hypotension is another interesting
research question. Nonetheless, the ability to perform Dop-
pler ultrasound at the bedside is an important addition to
nephrologists’ skill set.
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