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Abnormalities in intra-renal arterial flow patterns imply
parenchymal renal disorders (e.g., glomerulosclerosis, tubu-
lar fibrosis, and tubulo-interstitial lesions) or renal vascular
diseases (1). The renal resistive index (RRI), which is
widely used as a marker of kidney damage, is influenced by
not only the renal blood circulation but also systemic hemo-
dynamic factors. Recently, many researchers have devoted
special attention to extra-renal factors influencing the RRI.
For example, the RRI has a strong correlation with the pa-
rameters of systemic circulation, such as the pulse and mean
blood pressure, heart rate, and arterial stiffness (2, 3). In the
study published by Watanabe et al., the authors showed that
the RRI is an independent predictor of multiple-site athero-
sclerosis, including the carotid artery, aorta, and the coro-
nary artery, in patients with a preserved renal function (4).
These findings support previous observations showing that
an increased RRI has a strong relationship with extra-renal
systemic arterial stiffness (5, 6).

Extra-renal systemic arterial stiffness reflects the cushion-
ing capacity of arteries (7). An attenuated cushioning effect
hemodynamically induces a decline in the renal function. In
patients with a preserved renal function, abnormalities of the
RRI may help predict a future decline in the renal func-
tion (8). Conversely, renal dysfunction worsens systemic
atherosclerosis resulting from the activation of the renin-
angiotensin-aldosterone system, oxidative stress, inflamma-
tion, or uremic toxins. In patients with renal dysfunction, an
elevated RRI is a useful marker for predicting adverse car-
diovascular events (9). Extra-renal systemic atherosclerosis
and renal circulation are thus closely connected to each
other.

In patients with chronic heart failure (CHF), the RRI
similarly reflects kidney damage and/or an increased extra-
renal systemic arterial stiffness. In addition, renal conges-
tion, which is known as the main pathophysiologic finding
in cardio-renal syndrome, induces an increase in the RRI. In

patients with CHF, an increased central venous pressure
leads to renal venous congestion. Recent studies have dem-
onstrated that the RRI is associated with a worse prognosis
in HF patients with a reduced ejection fraction (10). How-
ever, another group reported that the intra-renal venous flow
profiles are strongly associated with the clinical outcomes,
rather than the RRI, in HF patients (with a left ventricular
ejection fraction of 49+19%) (11). Although assessing the
renal circulation might be useful for stratifying HF patients,
the prognostic value remains controversial. Large-scale com-
prehensive clinical studies are needed in order to clarify the
association between HF and the renal blood circulation.
While many intriguing studies concerning the RRI are be-
ing accumulated, some questions remain unanswered. First,
which is the most valid approach for analyzing the RRI is
unclear. Second, the relationships of neurohormonal factors,
the endothelial function, inflammation, genetic patterns, and
aging with the RRI remain unclear. The clinical usefulness
of RRI analyses might be demonstrated through future stud-
ies. The RRI may help provide additional predictive value to
traditional parameters in various clinical situations.
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