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Radiological features of renal pelvic hemangioma: a case series
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Background: Renal pelvic hemangioma (RPH) is often misdiagnosed as renal pelvis cancer (RPC) due to its
similarity in presentation, and there are few reports on the imaging findings of RPH. This study is aimed at
improving the understanding of imaging findings specific for RPH by a retrospective analysis of the imaging
findings of RPH.

Methods: RPH cases confirmed by pathology and with high-quality images were collected in the analysis.
Nine cases of RPH were enrolled, of which 6 cases underwent ultrasound (US); 7 cases underwent
computed tomography (CT), including 6 cases with an enhanced scan; and 2 cases underwent magnetic
resonance imaging (MRI), including 1 case with an enhanced scan. All images of cases were analyzed and
sorted independently by two senior attending radiologist blinded to the pathological results, according to
the imaging indicators, such as the density and intensity on CT and MRI respectively. When the opinions
between radiologists were inconsistent, images were re-evaluated together until a consensus was reached.
Results: Nine cases of RPH were collected from 5 males and 4 females, aged 16-70 years old, with a
median age of 41 years. Five cases were located in the left kidney and 4 cases were located in the right
kidney. The clinical symptoms mostly presented with hematuria. Nine cases demonstrated solitary masses,
with 4 cases with blurred margins and 5 cases with well-defined margins. The size of the mass was about
1.5-8.0 cm, and the median size was 2.5 cm. The US showed mostly hypoechoic masses and color Doppler
flow imaging (CDFI) showed minimal to no blood flow signal. Unenhanced CT scans showed mostly
hypodensity and mostly mild continuous enhancement on an enhanced scan. The intensity of lesions was
commonly heterogeneous on MRI due to hemorrhage and necrosis. One case showed mild continuous
enhancement on an enhanced MRI scan.

Conclusions: The imaging findings of RPH commonly present as a focal lesion with blurred or well-
defined margins, mild and continuous enhancement, and no cachexia of the clinical symptoms. RPH should

be differentiated from malignant tumors of the renal pelvis for treatment.
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Introduction by gross hematuria, renal pelvic hemangioma (RPH) is often

misdiagnosed as renal pelvis cancer (RPC) and treated with
Renal hemangioma is a rare benign tumor of the kidney, nephrectomy. In the past, there have been sparsely cases of
mostly located in the renal pelvis (1). Due to the lack of RPH (2,3), but lack of comprehensive imaging evaluation

specific clinical and imaging findings, and often accompanied methods for diagnosis. The cases reported the lesions can
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be manifested as filling defect in the renal pelvis on an
excretory urogram, hyperintensity on T'1 weighted imaging
(T1WI) and hypointensity on T2 weighted imaging (T2WT)
with hydronephrosis. Although a definite diagnosis can
be confirmed by percutaneous biopsy, the risk of infection
or needle tract metastasis is a common clinical concern
when the nature of the disease is not clear. Moreover, the
treatment and prognosis of RPH are different from those
of RPC. It is necessary to improve the reliability of non-
invasive methods for accurate diagnosis, such as radiological
techniques for RPH. Radiological techniques play an
important role in diagnosis of disease. It can not only
observe the size and specific location of the lesion, but also
analyze the components of the lesion and provide functional
information (4), which is helpful to the localization and
qualitative diagnosis of the lesion. Compared with computed
tomography (CT) and magnetic resonance imaging (MRI),
ultrasound (US) has the advantages of being cost effective,
convenient and containing no ionizing radiation. These
methods also can be used in the evaluation of treatment
and prognosis. Currently, there are only limited literature
reports on the radiological findings of RPH, with most of
them as case reports (2,3). Therefore, this study sampled
9 cases of RPH with relative complete imaging data in our
hospital, and retrospectively analyzed their US, CT, and
MRI characteristics.

Methods
Study participants

The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). The study was
approved by institutional ethics committee of Affiliated
Zhejiang Hospital, Zhejiang University School of
Medicine (NO.: 2018-13K) and individual consent for this
retrospective analysis was waived. Patients with pathological
results and high-quality images of US, CT, or MRI were
retrospectively collected. Nine patients were enrolled in our
hospital and were pathologically diagnosed as RPH after
resection or biopsy from 2005 to 2020. Six cases underwent
conventional US examination; 7 cases underwent CT,
including 6 cases with an enhanced scan; 2 cases underwent
MRYI, including 1 case with an enhanced scan.

Image acquisition and analysis

Due to the long duration over which the study collected data,
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the technique of US, CT, and MRI were different after an
upgrade of the hospital’s equipment. However, the scanning
methods were similar, such as traditional gray-scale US,
three-phase enhancement (arterial phase, venous phase and
delayed phase). All US, CT, and MRI images have been de-
identified patient specific information, were retrospectively
analyzed and summarized by a senior attending radiologist
who was blinded to the final diagnosis. Another senior
attending radiologist assessed the images again in the
same way. When the analytic results were inconsistent,
images were re-evaluated together until a consensus was
reached. Indicators such as tumor margin, shape, echo
density, intensity, and the degree of enhancement after
enhanced scan were all collected. Compared to the renal
parenchyma, the degree of enhancement on enhanced scan
was divided into hypoenhancement, isoenhancement and
hyperenhancement.

Statistical analysis

The measurement data involved in this study were
calculated by SPSS 22.0 software (IBM Corp., Armonk, NY,
USA), such as age of patients and size of lesions. This study
did not utilize statistical tests due to the observational and
summative nature of this study.

Results

The clinical data and imaging findings were summarized in
Table 1. A total of 9 cases of RPH were collected in this study,
including 5 males and 4 females; age range from 16-70 years
old with a median age of 41 years. Five cases were located in
the left kidney and 4 cases were located in the right kidney.
One case was found following physical examination and
8 cases were found due to hematuria (8/9, 88.9%), including
7 cases of gross hematuria and 1 case of occult blood in
the urine (case 3). Four cases were accompanied by flank
pain or discomfort. Laboratory and physical examinations
are not specific, and the most common ones are hematuria
and back tenderness, respectively. All nine cases were of
solitary masses, with 4 cases having blurred margins and
5 cases with well-defined margins. The size of the masses
was between 1.5-8.0 cm, and the median size was 2.5 cm.
US was performed in 6 cases, with 5 cases (5/6, 83.3%)
showing a hypoechoic mass, 1 case showing heterogeneous
echogenicity, and one showing a cystic component. Color
Doppler Flow Imaging (CDFI) showed 4 cases with minimal
to no blood flow signal. CT was performed in 7 cases
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Figure 1 Case 7, a 62-year-old female with left renal pelvic hemangioma. Unenhanced CT showed mild hyperdensity (A). Enhanced CT

scan showed mild enhancement in arterial phase (B) and continuous enhancement in venous (C) and delayed phase (D). TIWI showed iso-

hyperintensity (E), T2WI showed mixed intensity with hyper- and hypointensity (F), DWI showed mild hyperintensity (G). Pathology

showed vascular hyperplasia with dilation, congestion, bleeding (black arrow), and necrosis (H, hematoxylin-eosin, original magnification

%200, scale bars = 1,000 pm). The arrows point to the lesion. CT, computed tomography; TIWI, T1 weighted imaging; T2WI, T2 weighted

imaging; DWI, diffusion weighed imaging.

including 6 cases with an additional enhanced CT scan.
Four cases showed isodensity, 1 case showed hypodensity,
1 case showed mild hyperdensity and 1 case showed
mixed density on unenhanced CT scan. Five out of 6 (5/6,
83.3%) cases showed mild and continuous enhancement
on delayed phase (Figure 1 and Figure 2), and 1 out of
6 cases showed hyperenhancement on enhanced CT scan.
Two cases underwent MRI included one case underwent
an enhanced MRI scan. One case showed iso-hypointensity
on T1WI and hyperintensity on T2WI. Another case
showed iso-hyperintensity on T1WI and diffusion weighed
imaging (DWI), heterogeneous intensity with hyper and
hypointensity on T2WI, mild and continuous enhancement
on delayed phase of enhanced MRI scan (Figure I).
Two cases showed hydronephrosis in this group. The
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treatment of 9 patients included 5 cases of nephrectomy, 2
cases of endoscopic resection, 1 case of partial nephrectomy,
and 1 case of hemangioma embolization.

Discussion

Hemangioma is a benign tumor of vascular origin. It is
most likely to occur in unipotent vascular cells that have not
developed into normal blood vessels during the embryonic
period. It is more common in the skin, mucous membranes,
and liver, rather than the kidneys. Renal hemangioma is a
relatively rare benign tumor of the kidney. About 200 cases
have been reported in the previous studies and are commonly
localized in the renal pelvis (1). Pathological types of RPH
include cavernous, capillary, and fibrous hemangioma.
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Figure 2 Case 9, a 25-year-old female with left renal pelvic hemangioma. Unenhanced CT showed isodensity (A). Enhanced CT scan

showed mild enhancement in arterial phase (B) and continuous enhancement in venous (C) and delayed phase (D). The white arrows point

to the lesion. CT, computed tomography.

They typically present with no capsule with a large spongy
segment or filled with blood. It is composed of a vascular
cavity separated by a small amount of connective tissue (5,6).
The clinical manifestations of RPH are mostly presents
intermittent gross hematuria, and some patients present with
flank pain. Although laboratory and physical examinations
lack specificity, they are usually not accompanied by
cachexia, which is different from malignant tumors. There
is no obvious gender bias for the disorder and masses range
from 1-2 cm in diameter (7). The clinical characteristics
of this group of cases are consistent with these findings.
The diagnosis of RPH needs to be combined with imaging
examinations. However, studies describing the imaging
characteristics of RPH are limited at case reports. Due to the
similarity of clinical and radiographic signs between RPH
and RPC, misdiagnosis is common, resulting in unnecessary
nephrectomy. The treatment of RPH mainly includes
tumor resection, super-selective arterial embolization, and
transureteroscopy or ablation rather than nephrectomy.
There is no report of postoperative recurrence (8,9). As the
treatment differs greatly between RPH and RPC, a greater

© Translational Andrology and Urology. All rights reserved.

understanding of the imaging features between the two
diagnoses is of great clinical utility.

The imaging findings of RPH: based on previous case
reports combined with the imaging findings of this group
are as follows: RPH is usually no more than 3cm, mostly
a unilateral, single mass without obvious calcification, a
few may demonstrate cystic components, and the lesion
can cause obstructive hydronephrosis. Additional imaging
features are as follows: (I) US showed mostly hypoechoic,
CDFI mostly showed minimal to no blood flow signal;
(II) CT mostly showed iso-hypodensity on nonenhanced
scan. Enhanced CT mostly showed mild and continuous
enhancement and the surrounding structure was compressed
and displaced; (III) MRI commonly showed heterogeneous
intensity on T1WI, T2WI, and DWI, due to hemorrhage
and necrosis, and mild and continuous enhancement after
an enhanced scan. When the lesion is large, it can be
manifested as hypervascular and hyperenhancement. The
delayed phase on enhanced CT/MRI scan is important for
the diagnosis of renal pelvic mass.

Differential diagnosis of RPH is as follows: (I) RPC: Is
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usually multifocal and may involve any part of the collecting
system. The tumor can extend to the renal parenchyma,
showing a swelling mass, irregular shape, papillary or
cauliflower-like distribution and homogeneous density.
T1WI will demonstrate isointensity, T2WI will demonstrate
hypointensity filling defects due to the hyperintensity
of the collection system. The enhanced scan will show
mild to moderate homogeneous enhancement (10); (II)
Hypovascular renal angiomyolipoma: is common in women
but hemorrhage, necrosis and cystic degeneration are rare.
The tumor density is homogeneous. The fat suppression
on T2WI and T2WI will show hypointensity, which
is different from RPH. The enhanced scan will show
homogeneous delayed enhancement. The typical sign
is the ‘cup mouth sign’ (10); (III) When RPH occurs in
children, it needs to be differentiated from Wilms tumor.
Wilms tumor accounts for 87% of pediatric renal tumors.
Wilms tumors are usually larger, but are separated from
the residual kidney, accompanied by necrosis, hemorrhage,
and cystic degeneration. US and CT/MRI mostly showed
heterogeneous echo, density and intensity. T1WI will show
iso-hypointensity, while T2WI will show iso-hyper or
hypointensity. The enhanced scan will show heterogeneous
enhancement (11,12).

The study has several limitations. The small samples
were obtained from a single center. Further, the cases
collected spanned over a long period of time with different
imaging equipment due to the rarity of RPH. Finally, image
evaluation and ultrasonic image acquisition present some
inherent subjectivity.

Conclusions

In summary, the imaging findings of RPH commonly
present a focal lesion with blurred or well-defined margins,
mild and continuous enhancement. The clinical symptoms
are diverse but typically present with hematuria and without
clinical cachexia. When these findings are present, the
possibility of RPH could be considered and should be
differentiated from malignant tumors of the renal pelvis.
While the diagnosis of RPH using US, CT, or MRI is
helpful, the gold standard for diagnosis still relies on
immunohistochemical analysis.
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