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Renal cell carcinoma sharply captured by imaging
technology at an early stage in a hemodialysis patient:
Usefulness of noninvasive monochrome superb
microvascular imaging
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Abstract

It has been drawing much attention that type 2 diabetes mellitus is closely

associated with increased incidence of numerous cancers and their poor prog-

nosis. Consequently, malignancy has been recently recognized as one of dia-

betic complications in addition to various conventional complications.

Furthermore, it is well known that the prevalence of renal cell carcinoma

(RCC) is drastically increased in hemodialysis (HD) patients. Therefore,

screening of RCCs in HD patients is a very important and urgent issue as there

are no highly sensitive tumor markers for RCCs. Monochrome superb micro-

vascular imaging (mSMI) is a relatively new Doppler ultrasound technique

and is useful especially when evaluating very slow blood flow state, because

this allows for imaging microvessels with low velocity in the absence of a con-

trast agent. Thus, mSMI might be also useful when contrast enhancement is

not obvious on CT and/or contrast-enhanced ultrasonography using per-

flubutane or contrast agents are contraindicated. Moreover, it has been

reported that mSMI could effectively detect vascularity of renal malignant

tumor than benign renal mass in nondialysis patients. We propose that mSMI

of ultrasonography could become one of the very useful methods for detecting

RCCs at an early stage with high sensitivity in HD patients.
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INTRODUCTION

It has been drawing much attention that type 2 diabetes
mellitus (T2DM) is closely associated with increased

incidence of numerous cancers and their poor prognosis.
It is also reported that T2DM could increase the risk of
renal cell carcinoma (RCC).1 T2DM is also known as the
leading cause of end-stage renal disease (ESRD) and
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hemodialysis (HD). Furthermore, it is well known that
the prevalence of RCC is drastically increased in HD
patients.2 It is also reported that mortality of malignancy
has not decreased although mortality of cardiovascular
diseases is decreasing in HD patients with T2DM. In such
conditions, screening of RCCs in HD patients is a very
important and urgent issue as there are no highly sensi-
tive tumor markers for RCCs. However, as renal blood
perfusion is scarce in HD patients, it is often hard to
detect RCCs at an early stage by conventional ultrasono-
graphic imaging such as color or power Doppler modes.
Therefore, it is often the case that RCCs are diagnosed
when their size becomes relatively large in HD patients.
On the other hand, monochrome superb microvascular
imaging (mSMI) is a relatively new Doppler ultrasound
technique and is useful especially when evaluating very
slow blood flow state, because this allows for imaging
microvessels with low velocity in the absence of a

contrast agent.3 Here, we present a case of an early stage
RCC, which was sharply captured by mSMI of abdominal
ultrasonography (Aplio i700; Canon Medical Systems
Corporation) in a HD patient with T2DM.

Case report

A 60-year-old male with ESRD due to T2DM had been
receiving HD for 8 years. He was diagnosed as T2DM
and hypertension when he was 30 years old. His renal
function gradually declined and HD was introduced due
to overhydration accompanied with nephrosis when he
was 52 years old. He had been treated with weekly
GLP-1 receptor agonist (Dulaglutide) and long-acting
basal insulin (Insulin degludec). His glycoalbumin had
been fluctuating around 20%–23%. Abdominal ultraso-
nography revealed oval mass at the center part of the

F I GURE 1 (a) B mode image in the ultrasonography. Oval mass is observed at the center part of the right kidney (17 mm × 16 mm in

diameter) and it shows relatively low and homogeneous echo in the internal part (white arrow). (b) Monochrome superb microvascular

imaging (mSMI) in the ultrasonography and its magnified image. Blood flow is sharply captured by mSMI of ultrasonography at margin and

inside of the mass (white arrow), which was not detected at all with conventional color or power Doppler. (c) Nonenhanced CT image. The

mass shows constant density compared with other part of the kidney and thereby it is not clearly detected. The protrusion of the mass is not

clearly observed due to its small size (white arrow). (d) Dynamic contrast-enhanced CT image. A nodular lesion is clearly detected at the

center of the right kidney (white arrow)
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right kidney (17 mm × 16 mm in diameter) and pres-
ented relatively low and homogeneous echo in the inter-
nal part (Figure 1(a)). Interestingly, mSMI of
ultrasonography sharply captured blood flow at margin
and inside of the mass, which was not detected at all
with conventional color or power Doppler (Figure 1(b)
and Video S1; its moving image). It was hard to detect
the mass in nonenhanced CT as the mass showed con-
stant density compared with other part of the kidney
and the protrusion of the mass was not clear due to its
small size (Figure 1(c)). Finally, abdominal dynamic
contrast-enhanced CT detected a nodular lesion at the
center of the right kidney, which presented an early
enhancement and washout pattern, leading to the diag-
nosis of an early stage RCC (Figure 1(d)).

DISCUSSION

This is the first report to provide the possibility that mSMI
is very promising for detecting an early stage RCC with
high sensitivity in a HD patient with T2DM. If mSMI had
not been used in the first screen by abdominal ultrasonog-
raphy, dynamic contrast-enhanced CT might not have been
conducted, which must have led to the delay of diagnosis.
It was previously reported that contrast-enhanced ultraso-
nography using perflubutane (CEUS) was useful for the
diagnosis of RCCs.4 On the other hand, mSMI of ultraso-
nography is completely noninvasive and could be used as
an additional or alternative diagnostic technology to CT
and/or CEUS for evaluating renal masses in dialysis
patients as renal blood flow is often hard to detect. Further-
more, mSMI might be also useful when contrast enhance-
ment is not obvious on CT and/or CEUS or contrast agents
are contraindicated. Moreover, it has been reported that
mSMI could effectively detect vascularity of renal malignant
tumor than benign renal mass in nondialysis patients.5

However, as it is still unknown whether mSMI could effec-
tively distinguish renal malignant tumor and benign renal
mass in HD patients as well as nondialysis patients, accu-
mulation of data will be needed to address this point. It has
been reported that mSMI had the 63% sensitivity to detect
indeterminate renal masses compared with other modalities
such as color Doppler imaging or power Doppler imaging
in nondialysis patients.6 In addition, it will need further
investigation with a large number of subjects about the sen-
sitivity and specificity of mSMI of ultrasonography for
detection of early stage RCCs in HD patients.

In conclusion, we propose that mSMI of ultrasonogra-
phy could become one of the very useful methods for

detecting RCCs at an early stage with high sensitivity in
HD patients with T2DM.
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