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Duplex-Doppler ultrasound of intrarenal arteries in the
assessment of the percutaneous transluminal angioplasty of renal
artery stenosis — A case report

Boris Brkljaci¢,! Andrija Hebrang,? Ivan Drinkovi¢!

I Ultrasonic Center and ? Interventional Division, Department of Radiology, University
Hospital Merkur, Medical School of the University of Zagreb, Croatia

A case is presented where the color duplex-Doppler sonography of intrarenal arteries was used for
the assessment of success of percutaneous transluminal angioplasty of renal artery stenosis. Spectral
waveform analysis from intrarenal arteries in a case of angiographically proven renal artery stenosis,
with the diameter reduction >80 %, has shown spectra with prolonged systolic acceleration time
and increased diastolic flow (parvus and tardus type). After the angioplasty had been performed
intrarenal arterial spectra have returned to normal forms, with normal systolic acceleration time and
normal diastolic flow. Duplex-Doppler spectral analysis can be used for the assessment of the
outcome of percutaneous transluminal angioplasty in cases of hemodinamically significant renal

artery Sstenosis.
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Introduction

Hemodynamically significant renal artery steno-
sis (RAS) causes activation of the renin-angio-
tensin system and leads to the renovascular
hypertension with deleterious effects on cardio-
vascular system and the kidney.! Percutaneous
transluminal angioplasty (PTA) is a preferred
noninvasive means of the treatment of RAS,
which obviates the need for surgery, thus re-
ducing surgical and anesthetical risks, as well
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as the price of the treatment.? Duplex-Doppler
sonography of main renal arteries has several
significant drawbacks in the detection of
RAS.** However, duplex-Doppler of intrare-
nal arteries is much easier and quicker to per-
form® and this method may have a significant
role in detection, as well as evaluation of the-
rapy of RAS. We present a patient who was
examined by color-duplex Doppler ultrasound-
(CDD US) of intrarenal arteries to evaluate the
success of the PTA of renal artery in a case of
a hemodinamically significant RAS.

Patients and methods

A 42 years old male patient with a history of
hypertension, lasting for several months, with
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maximal blood pressure values of 220/
130mmHg. Complete clinical work-up was per-
formed, and, eventually, the patient was sub-
mitted to conventional selective renal angio-
graphy with renin measurements. These results
showed significant left renal artery stenosis,
with the reduction of the vessel diameter
>80 %. Patient was referred to our hospital for
PTA of the left renal artery.

One day before the procedure patient was
examined by color duplex-Doppler ultrasound
(CDD US) of renal and intrarenal arteries.
One day after the PTA was performed the
patient was reexamined by CDD US.

Conventional US and CDD US of both kid-
neys was performed with a color-Doppler scan-
ner (Radius CF, GE-CGR, Buc, France) with
a curved array 3.75 MHz transducer. The pa-
tient was examined in both instances by the
first author. Examinations were performed in
supine and semioblique positions, and the dura-
tion of each examination was around 20 minu-
tes. Intrarenal interlobar and arcuate arteries
were insonated in the upper and the lower pole
of the kidney, sample volume positioned with
help of the color, and spectral waveform analy-
sis performed. In insonated arteries, form of
spectra was evaluated qualitatively, regarding
systolic acceleration time and diastolic flow.
Main renal arteries could not have been ade-
quately visualized due to the excessive amount
of air in bowels. Only the small segment of
right main renal artery was analyzed, and left
renal artery was not visualized at all. The wall
filter was set usually at 50 Hz, and the sample
volume was 1-3 mm wide. Hard-copies of spect-
ral waveforms were obtained by a Hitachi color-
video printer.

Prior to PTA, selective digital subtraction
angiography (DSA) of the left renal artery was
performed on a Siemens DSA machine. After
the selective catheterization of the left renal
artery, a teflon coated 0.035" guidewire of
140cm length (Angiomed) was introduced. A
5.5F balloon catheter (Angiomed) with a bal-
loon diameter of 6 millimeters was introduced
over the guidewire. The balloon was filled
three times under the pressure of 7atm. During

the angioplasty the guidewire was left in the
segmental renal artery branch. Immediately af-
ter the angioplasty a control angiography was
performed. The duration of the procedure was
20 minutes. Post-procedure compression of the
puncture site of the common femoral artery
was performed for 10 minutes.

Results

CDDUS of intrarenal arteries performed one
day before angioplasty showed spectra with
prolonged systolic acceleration time and increa-
sed diastolic flow in the left kidney. A name
“parvus and tardus waveform” has been propo-
sed by Stavros for this type of spectral wave-
forms.® The diastolic flow was increased compa-
red to normal intrarenal waveforms. In the
right kidney, which was angiographically nor-
mal, the normal morphology of spectra was
noted in intrarenal arteries, with sharp systolic
rise and short systolic acceleration time, and
with continuous antegrade diastolic flow.

The spectrum from the intrarenal arteries of
the left kidney with RAS is shown in the Fi-
gure 1.

”»

Figure 1. US image of a typical “parvus and tardus
spectral wavceform in intrarcnal arterics of a kidney
with a hemodinamically significant RAS, with reduced
pulsatility, slow systolic risc and prolonged accclera-
tion time, and increased diastolic flow.
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The selective DSA of the left renal artery
confirmed conventional angiographic finding of
a high-grade (>80 %) stenosis in the proximal
segment of the left main renal artery. The
selective DSA of the left renal artery prior to
the performance of the PTA is shown in the
Figure 2.

Figure 2. The selective DSA of the left renal artery
showing a high-grade (> 80 %) stenosis in the proximal
secgment of the left main renal artery.

The PTA of the left renal artery was techni-
cally successful, and the angioplasty was perfor-
med without any complications during or after
the procedure. The immediate post-PTA selec-
tive DSA of left renal artery is shown in the
Figure 3. It showed normal arterial lumen with
only minor marginal filling defect.

Thirty hours after the angioplasty had been
performed CDDUS of intrarenal arteries sho-
wed normal forms of intrarenal spectra, with
sharp systolic rise and normal systolic accelera-
tion time, with reduction of diastolic flow as
compared to pre-procedure spectra. Post-proce-
dure normal spectra in intrarenal arteries are
shown in the Figure 4.

Figure 3. The sclective DSA of the left renal artery
immediatcly after the PTA was performed. The arte-
rial lumen was almost completely restored, with only
minor marginal filling defect.

Figure 4. US imagc of the normal intrarenal spectra,
with normal pulsatility, sharp systolic risc and normal
acccleration time 30 hours after the angioplasty had
been performed.

Discussion

The color duplex-Doppler US has enabled the
visualization of flow in intrarenal vessels, and
has considerably facilitated the performance of
spectral waveform analysis and the quantifica-
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tion of Doppler signals from these vessels.* >
Duplex-Doppler US of intrarenal arteries has
been extensively used in the last decade for
evaluation of flow in transplanted kidneys and
native kidneys, for diagnosis of renal obstruc-
tion, renal vein thrombosis, differentiation of
benign and malignant renal masses and in diag-
nosis of various parenchymal kidney disea-
ses. 5711

Several papers have been published about
the usage of duplex-Doppler US in the diagno-
sis of renal artery stenosis, and the data about
the sensitivity and the specificity of the method
vary considerably between different stu-
dies.> & 12714 Although the first studies were
very enthusiastic, claiming significant clinical
usefulness of the method, latter studies have
shown much lower sensitivities and specificities,
and the method is nowadays not considered too
useful for the evaluation of the RAS. There
are several obstacles, like obesity, gas in the
bowel, two or more renal arteries on one or
both sides, etc. These shortcomings of the met-
hod are extensively discussed in the literature.
However, CDDUS analysis of intrarenal arte-
ries is technically much easier, and can be
successfully performed in all patients if the
examination technique is optimal and if the
examiner is experienced. One can expect that
spectral waveform alterations in intrarenal ar-
terles should be clearly detectable in cases of
hemodinamically significant stenosis  “up-
stream”, in the main renal artery. This high-
grade stenosis produces a pressure drop which
is manifested downstream as a spectrum of
reduced pulsatility, with increased diastolic flow
and increased systolic rising time. Such spect-
rum has been named “parvus and tardus type”
by Stavros.®

In this paper we have presented a case of the
patient with angiographically proven high-grade
stenosis in proximal main renal artery, with
“parvus and tardus” spectra in intrarenal arte-
ries. After the percutaneous transluminal dilata-
tion had been successfully performed, the intra-
renal spectra returned to normal forms. In this
case the difference between these spectra is
clearly visible and qualitative spectral analysis

was sufficient for the diagnosis, so that the
spectral quantification need not have been per-
formed. This observation is in accordance with
the study of Harshfield, et al, who observed
that in the cases where there were discrepancies
between the post-PTA angiographic an Doppler
waveforms, the Doppler waveforms correlated
better with blood pressure response than the
anatomic appearance of the rental arteriogram.'

We conclude that the duplex-Doppler spec-
tral analysis can be used for the noninvasive
assessment of the success of the percutaneous
transluminal angioplasty in cases of hemodina-
mically significant renal artery stenosis. We
believe that CDDUS should be performed prior
and after PTA of renal artery stenosis.
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