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Renal artery stenosis typically results from plaque development. Mostly frequent cause of
severe hypertensionis RAS, which affects 1% to 5% of all patients with hypertension. Objective:
To assess the sensitivity and specificity of Doppler ultrasound in RAS. Methods: Data from
several search engines were retrieved for this literature view. Research was evaluated for both
its quality andits usefulness. Data extraction fromthe whole journal articles was done. Results:
Only 20 articles were used for extraction of data related to Sensitivity and Specificity of color
Doppler ultrasound measurement in evaluation of RAS. The current study looked at the
assessment of RAS. Conclusions: From assessing stenosis of renal artery diameter to analyzing
the enhanced velocity field at the obstruction site, identifying new measures to describe plaque
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susceptibilityintherenalarteryhasbecome more significant.

INTRODUCTION

Renal artery stenosis (RAS) is most prevalent causes of
severe hypertension, affecting roughly 1% to 5% of all
patients with hypertension [1]. The increasing prevalence
of atherosclerosis in the adult population, as well as the
existence of arterial blockage, which results in decreased
renal blood flow and consequent renovascular
hypertension [2]. The common cause of renal artery
stenosisisatherosclerosis(63%)inindividuals over the age
of50[3]. Early detection of renal artery stenosisisacritical
therapeutic goal since interventional treatment has the
potential to alleviate or cure hypertension, preserve renal

function, and avoid the development of kidney failure [4]. It
iscommon to observe discrepancies in diagnosis between
renal ultrasonography and are digital subtraction
angiography (DSA) as well as between several RDU tests.
Renal ultrasonography is operator dependent imaging
modality. Nowadays, confirmation imaging is done with
DSA before receiving additional treatment, as it is the gold
standard for diagnosing RAS. RDU is more sensitive than
DSA at67-98% and more specific at 54-99% when it comes
to identifying RAS [5]. The best doppler markers in the
identification of relevant RAS is the renal artery peak
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systolic velocity, based on the hemodynamically RAS and prior publications. Unfortunately, there are significant inter-
individual variations in the PSV of the renal arteries. Nevertheless, with broad threshold values ranging from 2 to 3.5, the
diagnostic efficiency varied through series. Among other standard Doppler measures, the renal-segmental ratio(RSR)is the
best choice for diagnosing RAS of 50% or above [6]. The axial and temporal resolution of ultrasonography is restricted by
renalarteries[7]. We can use direct renal arteryimaging to diagnose RAS using the traditional method. Signs of turbulencein
the systolic phase seen by colorimagingindicated the existence of stenosis. The PW Doppleris then positionedin the middle
of thevessel, inthe areaof interest, at the locationindicated by turbulence and faster-than-average flow rates. To produce a
suitable curve for detecting velocities, the PW Doppler's velocity curves' gain, filter, and scales are changed. We suspected
RASwhentherenalartery PW Doppler revealed an elevated peak systolic velocity[8].

METHODS

Data from several search engines were retrieved for this literature view. Data for this literature study was collected from
PubMed, science direct, NCBI, Medline, Medscape and Google scholar. Sensitivity, specificity and renal artery stenosis were
utilized as search terms for publication. Only those papers which shows that individuals with renal artery stenosis were
included after conducting unbiased database searches. Research was evaluated for both its quality and its usefulness. Data
extractionfromthe wholejournalarticleswasdone.

RESULTS
Only 20 articles were used for extraction of data related to Sensitivity and Specificity of color Doppler ultrasound

PW Gain= -5dB

“No:7TH®- | 324 Bemis
MRIMI/AB

] BVasct
Figure1: PSV of 278 cm/s is presentin left-sided RAS >70%
nexttotheostium[9].

DG:45  100/4 45
10K2.5M SL:4.0 PW
Bvasc2 7[108

CGI5
2k2.8M

f2/2/0/B/B/4
3.5M 85mm

v

Figure 1: A significant stenosis is shown at the renal artery
originwithavelocity of 3.5m/s[10].

Study Name

Country Objective

AbuRahma AF et al., South Caroli Assessment of significant RAS by PSV with 285cm/s or renal aortic ratio with 3.7 can
2012 outh Larolina Doppler parameters. be used in the detection of >60% RAS[1].
Evaluation of sensitivity, specificity, +ve D : : : :
. ) A - . oppler shows good quality and efficacy in the detection
Borelli FA et al., 2013 Brazil predictive value and -ve predictive value in . o g A .
the diagnosis of renal artery stenosis. of RAS with 82.90% sensitivity and 70% specificity [2].
- Intrarenal doppler with scanning technique with
Ripollés T et al., 2001 Spain To assessltﬁgsoz)gu?;nghlntrarenal value of AT >80ms and Ac <lcm/s showed sensitivity
grapny. and specificity for RAS[3].
Renal artery duplex ultrasonographic parameters
Evaluation of RAS by duplex ultrasonography | for 60% renal artery stenosis correlate with quantitative
Soares GM et al., 2006 USA with DSA. vessels analysis. Hence renal aortic ratio is better and
accurate than peak systolic velocity [4].
T di L Peak systolic velocity, tardus-parvus waveform
gnadSZ?:Snol:g;efeg[rlwcgzsvlenrgfgsglrgm?g;s measures, and the ratio of PSV in the renal artery with
ZhuRetal., 2018 China ultrasonoggraphy(RDU)exams as wellgsthe stenosis to PSV in the aorta were all obviously more
causes of these discre;;ancies discordant in the group with discordant diagnoses than
’ in the group with correctly identified cases[5].
) : The RIR's optimal cutoff is b, making it the optimum
tEetermme th? ideal éhresholdtr\:aluels fqtr velocity parameter for detecting RAS (=50% ). Reducing
) ) €se parameters and assess th@ VeloCity | i5qiagnosis can be achieved by valuing PSV-influencing
LiJCetal. 2006 China parameters accuracy |n.d|agnosmg renal parameters in the renal artery. RAS has the most
artery Stenos'igﬁﬁilg;h@? color Doppler diagnostic efficacy when combined with PSV less than
15 cm/s and RIR more than 5 in the interlobar artery [6].
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HedayatiN et al., 2011

USA

To evaluate the clinical and technical factors
that predict the ability to perform RA-DUS

examination.

prospective, one-third of the RA-DUS investigations
were deemed incomplete. The likelihood of obtaining
a comprehensive RA-DUS examination is higher for an

experienced ultrasound technologist [7].
In addition to other Doppler US characteristics,

de Oliveira IR et al.,

Brazil

Improvement in the diagnosis of RAS by new

index method.

this indicates the reliability of the RSR index for the
diagnosis of RAS. The establishment of Doppler US
technique as a useful clinical and research imaging
modality for the diagnosis of RAS may be aided by

this novel index [8].
In predicting TRAS, the CEUS's AUC, accuracy,

Fu-shun Pan et al.,
2017

China

To evaluate the ability of transplant
renal artery stenosis to be seen using

ultrasonography.

sensitivity, specificity, positive predictive value,
and negative predictive value were, in order, 0.93,
93.4%,89.7%, 96.1%, 92.2%, and 92.8% [9].

Areliable screening method for identifying severe

Motew SJ et al.,
2000

Arizona

Evaluating the diagnostic precision of
hilar analysis and Doppler scanning inquiry

in the diagnosis of RAS.

insufficiently sensitive. Renovascular disease linked to

stenosis or blockage of the main renal artery. To be
utilized as the only screening study, hilar analysis is

polar vessels cannot be identified using either
technique[10].

Between ultrasonic and catheter angiography,

Zhang HL et al., 2009

USA

To evaluate RAS with using multiple imaging

modalities with risk and accuracy.

approaches to quantify the hemodynamic importance
of renal artery stenoses and exciting new developments

contrast-enhanced computed tomographic
angiography and magnetic resonance angiography
fall in the middle range of precision and cost. New

in magnetic resonance are now accessible. New
contrast agents reduce the danger of nephrogenic
systemic fibrosis [11].

The best predictive value, with a sensitivity of 89%,

Kawarada O et al., 2006

Japan

Examine the effectiveness of the method

for Doppler ultrasound-renal artery
identification.

and 93%, respectively. PSV assessment is a noninvasive

specificity of 89%, and accuracy of 89%, was obtained
with a PSV cutoff value of 219 cm/sec. The predictive
values for favorable and negative outcomes were 83%

and very reliable way to identify people with renal artery
stenosis[12].

Peak systolic velocity, end-diastolic velocity, resistive

YuraT etal., 1993

Japan

measured using Doppler ultrasonography in

Phasic renal artery blood flow velocity

individuals with chronic nephritis.

index, and pulsatility index were obtained by analyzing the

Doppler velocity waveform; creatinine clearance was
associated. Doppler ultrasonography's ability to measure
renal arterial blood flow may be helpful for a noninvasive,
straightforward, quick, and easy assessment of renal
function, albeit there are a number of modifying factors
that must be taken into account[13].

The routes associated with hypertension in ARAS, the

LaoDetal, 201

USA

Assessment of RAS with atherosclerotic
patient by renal Doppler ultrasound.

best invasive and non-invasive techniques for assessing
the renal arteries, the medicines for ARAS that are now
available, and an assessment of upcoming instruments and
algorithms that could be helpful in assessing patients for

renal treatment [14].

In terms of the acceleration index, the corresponding

Saeed Aetal., 2009

Sweden

To investigate new velocimetric color duplex
sonography indices' diagnostic potential in
the detection of RAS.

sensitivity and specificity were 85 and 75% for the early
systolic blood flow acceleration and 83 and 79% for the
acceleration index. According to ACCmax and Aimax,
patients with an estimated glomerular filtration rate of
less than 30 mI/min/1.73 m2 had corresponding values of
90 and 73% and 74 and 88%, respectively [15].

DUS demonstrated a sensitivity and specificity of 85%

Solar M et al., 2011

Czech Republic

To assess the identification of renal artery
stenosis using duplex ultrasonography and
magnetic resonance angiography.

and 84% in the identification of substantial RAS. In every
analyzed kidney except one, MRA produced acceptable
image quality. 93% and 93%, respectively, were the
sensitivity and specificity of MRA in identifying substantial
RAS[16].

CuiYetal., 2020

China

Investigating the precision of RAS grading
using contrast ultrasonography (CEUS).

Regarding the diagnosis of renal artery stenosis, the
following values were obtained for CEUS: 88.9%, 87.8%,
88.5%, 93.5%, and 80.0%, respectively. These values also

included the positive predictive value and negative
predictive value. Renal artery stenosis was graded using
both CEUS and DSA with no discernible differences[17].
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Zeller T et al., 2014 Germany

Assessment of RAS by updating diagnosis
with treatment.

An advantageous result of RAS revascularization in
contrast to treatment. Referrals for endovascular
renal artery revascularization have dropped.
Appropriate patient selection is critical for a therapeutic
benefit after revascularization of RAS; revascularization
is recommended only when evidence of the hemodynamic
importance of RAS has been demonstrated [18].

Wang Y et al., 2023 China
arteritis.

To investigate the diagnostic efficiency of
duplex ultrasonography by analyzing the
renal artery in patients with Takayasu's

For TAK patients, 143 cm/s, 152 cm/s, and 183 cm/s were
found to be the suggested levels of RPSV for the diagnosis
of RAI, 250% RAS, and>70% RAS, respectively. It was
discovered that all three of these thresholds' sensitivity,
specificity, and accuracy were higher than 80% [19].

Jennings CG et al., 2014 | United Kingdom importance.

Evaluation of stenotic renal lesions' clinical

Increased cardio-vascular mortality and an increased
incidence of cardiovascular events are linked to
atheromatous RAS. Clinical professionals are now
advocating intensive medical therapy instead than
interventional revascularization due to data from
big clinical studies[20].

DISCUSSION

Theaccuracy of ultrasound as ascreening method forrenal
arterial disease varies greatly depending on the operator
and canrange fromaround 60% to over 90% in kidneys that
can be imaged, such as kidney transplant renal arteries.
When screening for main renal artery stenosis, color
Dopplerultrasonography frequently fails to show the whole
renal artery and fails to identify the greatest PSV. Usually,
an ultrasound does not sufficiently evaluate or even
identify accessory renal arteries. When compared to other
modalities, the incidence of technical failure is higher
when these issues are coupled with restricted vision of the
renal vasculature because of gas or fat in the abdomen[11].
However, due to advancements in vascular echo
technology, duplex ultrasonography may now visualize RAS
without adding to the hazards involved. It can also
noninvasively offer hemodynamic parameters, such as
flow velocity, without the need for contrast medium.
Nevertheless, the accuracy and correlation of %DS
between ultrasonographic parameters for the
identification of hemodynamically relevant RAS have not
been sufficiently examined in any of the published studies
[12]. Investigating different factors on the renal arterial
blood flow velocity will be important in order to assess how
it varies in different forms of renal disease [13]. Low renal
artery RRI (<75-80) and EDV suggest the absence of
microvascular illness and enhanced resistance.
Hemodynamically substantial stenosis is identified by
spectral widening and increased velocity on
ultrasonography. On Doppler ultrasonography, severe
stenosis can cause tardus-parvus form alterations, which
areshownasaslower systolicaccelerationandaloweredRI
[14]. Similar, strong diagnosticaccuracyis provided by ACC
(max) and Al (max) in other studies for the diagnosis of a
hemodynamically significant renal artery stenosis, in
individuals with significantly lower filtration rates [15]. A
primary conclusion of the DUS in comparison to the DSA
are decreased sensitivity and negative predictive value in
terms of identifying severe renal artery stenosis. Based on

some data, individuals with RAS >80% have a mean
resistive index that falls well within the physiological range
[16]. The only valid methods for identifying high-grade
stenosis are the resistive index and systolic acceleration
time. The most oftenused parameteris PSV, howeverit can
also be somewhat affected by arterial wall stiffness,
chronic renal iliness, and mistakes in angle measurement
[17]. Therefore, DUS is now the only diagnostic technique
that can consistently evaluate theimportance of aRAS. Itis
a non-invasive, commonly repeated bedside examination.
A resistive index of more than 0.05 is strongly specifically
correlated with at least 70% angiographic diameter
stenosis [18]. According to a different study, in TAK
patients, bothRPSVandRIR had good diagnostic efficacies
in determining RAS. Both the diagnostic and cutoff values
show acceptable discrimination for varying degrees of
stenosis, with both accuracies over 80% [19]. Duplex
ultrasonography is affordable and safe, and it is especially
useful as a screening tool to rule out FMD in persons with a
low risk of disease and in patients for whom other imaging
modalities are contraindicated. Jennings CG et al. (2014)
discovered that duplex ultrasonography has 85%
sensitivityand 82% specificity for diagnosing RAS, and that
Dopplerassessment of renal artery velocity may be used to
evaluate the functional severity of the stenosis[20].

CONCLUSIONS

Over the decades, technological innovation has
substantially increased the accuracy of RAS diagnosis.
From assessing the narrowing of the renal artery diameter
to analyzing the enhanced velocity field at the obstruction
site, identifying new measures to describe plaque
susceptibility in the renal artery has become more
significant.
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