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 Case Report

Novel Experience of Contrast-Enhanced 
Ultrasonography to Differentiate Between Renal 

Cysts and Renal Cell Carcinoma
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We report our first experience with the use of contrast-enhanced ultrasonography (CEUS) to differentiate between 
a complicated hemorrhagic renal cyst and a cystic renal cell carcinoma in a 50-year-old man diagnosed with 
autosomal dominant polycystic kidney disease undergoing hemodialysis for end-stage renal disease. CEUS could 
successfully differentiate between a complicated hemorrhagic renal cyst and a cystic renal cell carcinoma, as 
opposed to computed tomography (CT) or magnetic resonance imaging (MRI), which could not distinguish between 
the 2 disease conditions. CEUS is comparable diagnostic tool as CT or MRI to distinguish between benign and 
malignant cystic renal masses. (Korean J Urol Oncol 2018;16:42-45)
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Complicated renal cysts containing a hematoma or proteina-

ceous material are often indistinguishable from cystic renal cell 

carcinoma (RCC) using computed tomography (CT) or mag-

netic resonance imaging (MRI) examination. While complicated 

renal cysts belonging to the Bosniak classification III or IV re-

quire surgical treatment, Bosniak classification IIF cysts require 

regular long-term follow-up. However, in those at high risk of 

surgery, accurate diagnostic methods are needed to appropri-

ately screen patients to determine their suitability as surgical 

candidates. We describe our first-time/unique experience with 

use of contrast-enhanced ultrasonography (CEUS) as a diag-

nostic modality for a cystic renal mass.

CASE REPORT

A 50-year-old man presented to the outpatient clinic of our 

urology center. He reported a history of autosomal dominant 

polycystic kidney and had been receiving hemodialysis at a lo-

cal clinic since 1989 for the management of end-stage renal 

disease. He had been admitted to the local clinic because of 

a fever that had developed a month prior to presentation. His 

fever was identified as fever of unknown origin, and an ab-

dominal CT revealed a complicated renal cyst. He was referred 

to our clinic for further investigations and to rule out 

malignancy. Upon admission, his vital signs were stable, he 

was afebrile and laboratory tests were within reference range 

except elevated levels of blood urea nitrogen (40.8 mg/dL) and 

creatinine (6.25 mg/dL). We performed a dynamic CT of the 

kidneys to check for malignancy and adjusted his hemodialysis 

schedule immediately after the CT to reduce the adverse effect 

associated with the use of the contrast agent. The dynamic CT 

of the kidneys revealed a heterogeneous slightly hyperdense 

mass measuring 7.7 cm with linear mural calcifications noted 
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Fig. 1. Coronal reformatted non contrast computed tomography 

(CT) image (A) revealed a hyperdense mass at the lower pole of 

the left kidney, measuring 7.7 cm with linear mural calcifications 

and contrast enhanced CT images in corticomedullary phase (B) 

and nephrographic phase (C) showed no definite enhancement.

Fig. 2. Magnetic resonance imaging (MRI) showing a complex cystic mass at the lower pole of the left kidney measuring 7.7 cm with 

a high signal intensity on T1-weighted image (A) and a dark peripheral portion and central cystic portion (B). (C) Contrast-enhanced 

T1-weighted image showing no definite enhancement on visual assessment compared to a T1-weighted image. (D) Subtracted T1-weighted 

image showing a misregistration artifact at the subdiaphgram and periphery of the cystic mass.

at the lower pole of the left kidney that did not show significant 

enhancement on contrast-enhanced CT images (Fig. 1). It is of-

ten difficult to differentiate between a papillary RCC and a be-

nign hyperdense cyst containing an organizing hematoma or 

proteinaceous material because in several cases, papillary RCCs 

do not show enhancement on CT. A radiology consultation was 

performed, and he was recommended to undergo con-

trast-enhanced MRI assessment of the kidneys.

A week later, we performed MRI of the kidneys using a 3-T 

MRI scanner (GE DISCOVERY 750, Milwaukee, WI, USA). 

The study showed a T1 hyperintense mass at the lower pole 

of the left kidney, which measured 7.7 cm with a dark periph-

eral portion and a central cystic portion on T2-weighted images. 

The mass revealed no enhancement on enhanced T1-weighted 

images on visual assessment (Fig. 2). However, subtracted MR 

images showed thick peripheral enhancement at the upper mar-

gin of the lesion, which was determined to be a misregistration 

artifact secondary to patient motion because of variability in/in-

appropriate breath-holding by patients. He was recommended 

to undergo CEUS to evaluate lesion enhancement to help dis-

tinguish between a papillary RCC and a hemorrhagic cyst.

Approximately 2 weeks later, the patient underwent CEUS 

(Philips EPIQ 7 with sulfur hexafluoride blood-pool agent 

[SonoVue, Bracco S.p.A., Milano, Italy]) (Fig. 3). CEUS re-

vealed no enhancement in any portion of the left kidney. The 

patient was reassured regarding the very low chance of malig-

nancy and we opted to continue management with CEUS per-

formed every 3 or 6 months.

Follow-up CEUS was performed 6 months later. The result 

was same: there was no enhancement in any portion of the left 

kidney. We are planning to perform 1-year follow-up CEUS.

DISCUSSION

The incidence rate of renal cysts noted in clinical practice 

is approximately 50% in patients aged ＞50 years.1 Most le-

sions are benign simple cysts; however, complex and multifocal 

cystic renal lesions are also relatively common.2 Differentiating 

between benign cysts and cystic RCCs requiring specific onco-
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Fig. 3. Single image from cine clips: 

B-mode ultrasound (A) revealed hy-

perechoic lesion with central cystic 

portion and contrast-enhanced ultra-

sonography with low mechanic index 

technique (B) revealed no enhance-

ment observed in any section of the 

left kidney.

logical care is a diagnostic challenge.3 These cystic cancers 

constitute approximately 10% of renal cancers. Notably, in 

ESRD patients, the incidence of renal malignancies is markedly 

increased related to the development of acquired cystic kidney 

disease.4

CEUS is the newest diagnostic tool available to detect vascu-

larization using intravenous contrast agents containing 

microbubbles.5,6 CEUS software allows the operator to subtract 

the background soft tissue and visualize a contrast-enhance-

ment-only image. A narrow width of the ultrasound (US) beam 

enables improved visualization of vascularity in small structures 

such as septations or small mural nodules. Additionally, Chang 

et al.7 have demonstrated that the sensitivity of CEUS com-

pared to tissue diagnosis and/or follow-up imaging is high and 

comparable to the reported sensitivities of CT and MRI among 

patients with and without chronic kidney disease. High sensi-

tivity provides a high certainty that a negative test in an in-

dividual means that the individual does not have the disease, 

which essentially rules out malignancy. Several recent reports 

have demonstrated that contrast-enhanced US showed a sensi-

tivity of 100% for evaluation of indeterminate renal masses.8

In addition, ultrasound contrast agents are not nephrotoxic 

and can be safely used in patients with renal impairment. 

Therefore, CEUS can provide a safe first-line tool for inves-

tigating renal anomalies in the patients with acute kidney injury 

or chronic kidney disease.9

In our patient described in this report, we suspected that the 

hyperdense mass could have been a benign hyperdense chronic 

hemorrhagic cyst or a malignant cyst such as a cystic RCC with 

hemorrhage or a papillary RCC without enhancement because 

papillary RCCs are known to not show enhancement on radio-

logical examination, indicating that enhancement alone is in-

sufficient/inaccurate to differentiate between papillary RCCs 

and hyderdense cysts on CT examination.10 Although MRI is 

more sensitive than CT examination in detecting enhancement 

and can aid qualitative assessment using subtraction images, 

MRI examination is associated with limitations such as mis-

registration artifacts secondary to variability in breath-holding 

by patients and subsequent motion, as well as the risk of neph-

rogenic systemic fibrosis in chronic kidney disease patients.

CEUS is the most suitable and ideal imaging modality to 

evaluate internal enhancement observed in a hyperdense mass 

that shows no enhancement. Thus, we concluded that the hyper-

dense mass observed in our patient was a benign hemorrhagic 

cyst.

A limitation of this study was that we did not perform histo-

pathological examination that is usually performed following 

surgical removal of cysts. General medical condition of the pa-

tient is extremely poor so we cannot perform operation. 

Therefore, it is difficult to conclude that the kidneys were com-

pletely free of malignancy. And follow-up period was too short 

(6 months). Furthermore, CT and MRI already have shown the 

low possibility of malignancy so we cannot generalize that 

CEUS is better than CT or MRI with only this one case. 
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Prospective, randomized, multicenter trials including large num-

ber of lesions are needed in the future.

Regardless of its limitations, CEUS should be considered a 

useful diagnostic tool to aid in counseling patients with not on-

ly complex cystic renal masses but also those who are catego-

rized as high-risk surgical candidates.
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