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Abstract

Angiomyolipoma(AML) is one of the most common benign renal tumors. Classical AML is benign, but it can be locally
invasive, extending into perirenal fat, or in rare cases, invading the renal collecting system, renal vein or inferior vena cava and
right atrium. About 10% of patients clinically diagnosed with renal AML have tuberous sclerosis complex. Tuberous sclerosis
complex can be diagnosed by genetic diagnosis or clinical manifestation. We report a rare case of a 35-year-old woman who was
diagnosed with tuberous sclerosis complex caused by TSC2 gene mutation, which was characterized by multiple angiomyolipoma
in the right kidney and extended growth to the inferior vena cava and right atrium. Intracardiac extension is often observed in
the malignant tumor and only seldom seen in benign tumors. Our case reminds the rare possibility of intracardiac extension in
renal AML, which may potentially result in fatal complications if not appropriately managed.

Renal angiomyolipoma with inferior vena cava and right atrium extension in patient with tuberous sclerosis
complex: a rare case report and literature review.
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Abstract

Angiomyolipoma(AML) is one of the most common benign renal tumors. Classical AML is benign, but it
can be locally invasive, extending into perirenal fat, or in rare cases, invading the renal collecting system,
renal vein or inferior vena cava and right atrium. About 10% of patients clinically diagnosed with renal
AML have tuberous sclerosis complex. Tuberous sclerosis complex can be diagnosed by genetic diagnosis
or clinical manifestation. We report a rare case of a 35-year-old woman who was diagnosed with tuberous
sclerosis complex caused by TSC2 gene mutation, which was characterized by multiple angiomyolipoma in
the right kidney and extended growth to the inferior vena cava and right atrium. Intracardiac extension is
often observed in the malignant tumor and only seldom seen in benign tumors. Our case reminds the rare
possibility of intracardiac extension in renal AML, which may potentially result in fatal complications if not
appropriately managed.

KEYWORDS

renal angiomyolipoma, inferior vena cava, right atrium, tuberous sclerosis complex, echocardiography

CASE

A 35-year-old woman presented to our hospital with chest tightness and shortness of breath for a week
after exercise. Her medical history and physical examination were unremarkable. The blood test and
electrocardiography(ECG) were negative. Transthoracic echocardiography(TTE) revealed a long strip mass
in the inferior vena cava(IVC), which extended to right atrium(Video1,Figure1). The mass was 12.3×2.4cm
in size with clear boundary, large range of activity and there was no clear pedicle structure. Abdominal
ultrasonography revealed several hyperechoic masses in the right kidney and the larger one was about 4cm
in size, with regular shape and clear boundary, and some of them were close to the renal vein(Figure2). There
was no obvious thrombus in the deep veins and gynecological ultrasound showed no obvious abnormality in
uterus and double adnexal area. Abdominal computed tomography(CT) confirmed a larger tumor involving
the right kidney with invasion of the right renal vein and extension into the IVC and right atrium(Figure3).
The patient finally underwent radical nephrectomy and extraction of tumors in the inferior vena cava and
right atrium. Postoperative pathology confirmed that the tumors in the right kidney, inferior vena cava and
right atrium were angiomyolipoma. The gene detection is somatic TSC2 gene mutation. Finally, the patient
was diagnosed with tuberous sclerosis complex caused by TSC2 gene mutation, which was characterized by
multiple angiomyolipoma in the right kidney and extended growth to the inferior vena cava and right atrium.

DISCUSSION

Angiomyolipoma is one of the most common benign renal tumors and accounts for 0.3-3% of all renal
masses.[1] It contains fat, blood vessels, and smooth muscles in different proportions.[2] It mainly includes
two histology types: classical and epithelioid [3]. Classical AML is benign, but it can be locally invasive,
extending into perirenal fat, or in rare cases, invading the renal collecting system, renal vein or inferior
vena cava and right atrium. Only a few cases of giant AML involving the IVC have been reported in the
available literature.[4-5]This might be attributed to multifocal genesis of tumor, instead of direct vascular
involvement.[6]

About 10% of patients clinically diagnosed with renal AML have tuberous sclerosis complex[7]. Tuberous
sclerosis complex(TSC) is an autosomal dominant disease with an estimated prevalence of 1 in 12000 with a
birth rate as high as 1 in 6000.[8]The molecular genetics of TSC have been well characterized with mutations

2
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to TSC1 found at chromosomal location 9q34 and TSC2 found at 16p13.3 identified. And the TSC2-deficient
smooth-muscle cells have higher migration potential than normal cells in vitro.[9] The manifestations are
diverse and individual differences are large, mainly involving the brain, skin, heart, lungs, kidneys, as well
as seizures, tuberous sclerosis-related neuropsychiatric disorders and so on. It can be diagnosed by clinical
manifestation or genetic detection. This patient belongs to this rare case, and tuberous sclerosis was diagnosed
by genetic diagnosis.

Most AML patients are asymptomatic, and the tumor is incidentally detected on ultrasonographic or radio-
logical imaging.[1] The diagnosis depends on showing the fat composition in the tumor. On ultrasound (US),
AMLs are almost always hyperechoic compared to renal parenchyma due to the presence of macroscopic
fat. Areas within a lesion of -15HU or less are generally considered diagnostic of macroscopic fat on com-
puted tomography(CT).[10]Magnetic resonance imaging(MRI) is essentially equivalent in accuracy to CT in
the diagnosis of AML and can be particularly helpful in diagnosing fat-poor AMLs.[11]Masses that appear
T1 hyperintense without fat-suppression and T1 hypointense after frequency selective fat suppression are
consistent with AML [12].

Tumor, thrombosis and intravenous leiomyomatosis(IVL) should be considered in this case. The tumor
included primary cardiac tumor and cardiac metastatic tumor. Among them, cardiac metastatic tumor can
grow through blood metastasis, direct mediastinal invasion, or the tumor grows into the vena cava and extends
into the right atrium[13]. We did not find thrombosis by deep venous ultrasound, and the patients had no
risk factors of intracardiac thrombosis such as underlying heart disease, and laboratory tests did not support
thrombosis. The patient had no abnormal gynecological ultrasound and no history of hysteromyomectomy,
so IVL was basically excluded. The incidence of cardiac metastases is about 20 times higher than that of
primary cardiac tumors [14]. Ultrasound found that the boundary of the tumor in the inferior vena cava and
the right atrium is very clear, and there is no clear adhesion with the atrium wall. The range of activity of
the tumor is very large and no clear pedicle structure is observed. Therefore, we consider that the tumor
grows from the inferior vena cava to the right atrium. So it is likely to consider cardiac metastatic tumor. At
the same time, we found multiple angiomyolipoma in the right kidney, about 3-4 cm in size, some of which
were close to the renal vein. It was highly suspected that the mass in the inferior vena cava and right atrium
originated from the angiomyolipoma in the right kidney. CT also supported the ultrasound conjecture.

The enlightenment from this patient is: (1) The tumor of the heart does not necessarily come from the heart,
and the possibility of systemic origin should be considered when tumor extends into the right atrium and
inferior vena cava at the same time. (2) When there are multiple angiomyolipoma in the kidney and the size
is large, extension to the inferior vena cava and cardiac may occur, and at the same time, we should pay
attention to whether it is complicated with tuberous sclerosis complex. (3)The correct diagnosis of TSC and
identification of AML intracardiac extension are of great significance for its treatment and prognosis.
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1. Çalışkan S, Gümrükçü G, Özsoy E, et al. Rev Assoc Med Bras (1992).2019 Aug 5;65(7):977-981.
2. Sharma G, Jain A, Sharma P, et al. Giant exophytic renal angiomyolipoma masquerading as a retro-

peritoneal liposarcoma: a case report and review of literature. World J Clin Oncol. 2018;9(7):162-6.
3. Martignoni G, Pea M, Rocca PC, et al. Renal pathology in the tuberous sclerosis complex. Pathology.

2003; 35:505.
4. Moudouni SM, Tligui M, Sibony M, et al. Malignant epithelioid renal angiomyolipoma involving the

inferior vena cava in a patient with tuberous sclerosis. Urol Int. 2008;80(1):102-104.
5. Que X, Zhu Y, Ye C, et al. Invasive epithelioid angiomyolipoma with tumor thrombus in the inferior

vena cava: a case report and literature review. Urol Int. 2017;98:120-124.
6. Martignoni G, Pea M, Reghellin D, et al. PEComas: the past, the present and the future. Virchows

Arch. 2008;452(2):119-32.
7. Bissler JJ, Kingswood JC. Renal angiomyolipomata. Kidney Int 2004; 66:924.
8. Henske E P , Sergiusz Jówiak, Kingswood J C , et al. Tuberous sclerosis complex. Nature Reviews

Disease Primers. 2016;2:16035.

3



P
os

te
d

on
A

ut
ho

re
a

19
M

ar
20

21
|T

he
co

py
ri

gh
t

ho
ld

er
is

th
e

au
th

or
/f

un
de

r.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

us
e

w
it

ho
ut

pe
rm

is
si

on
.

|h
tt

ps
:/

/d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

61
71

22
.2

13
00

74
0/

v1
|T

hi
s

a
pr

ep
ri

nt
an

d
ha

s
no

t
be

en
pe

er
re

vi
ew

ed
.

D
at

a
m

ay
be

pr
el

im
in

ar
y.

9. Curatolo, P., Bombardieri, R., Jozwiak, S. Tuberous sclerosis. The Lancet.2008;372: 657.
10. Davenport, M. S., Neville, A. M., Ellis, J. H. et al. Diagnosis of Renal Angiomyolipoma with Houns-

field Unit Thresholds: Effect of Size of Region of Interest and Nephrographic Phase Imaging. Radiolo-
gy.2011;260: 158.

11. Kim, J. K., Kim, S. H., Jang, Y. J. et al. Renal Angiomyolipoma with Minimal Fat: Differentiation
from Other Neoplasms at Double-Echo Chemical Shift FLASH MR Imaging. Radiology.2006;239: 174.

12. Jinzaki, M., Silverman, SG, Akita, H. et al. Renal angiomyolipoma: a radiological classification and
update on recent developments in diagnosis and management. Abdominal Imaging.2014;39: 588.

13. Zakhartseva L M , Zakharova L P , Shatrova K M , et al. Metastatic cardiac tumors: literature review
and own observation of testicular tumor metastasis in the right ventricle of the heart. Experimental
oncology.2018;40(4):336-342.

14. Al-Mamgani A , Baartman L , Baaijens M , et al. Cardiac metastases. International Journal of Clinical
Oncology.2008;13(4):369-372.

Figure and Video 1 Transthoracic echocardiography(TTE) revealed a long strip mass in the inferior vena
cava(IVC), which extended to right atrium. The parasternal short axis view of the aortic valve(A) The apical
four-chamber view(B). The subcostal view(Video).RA, right atrium. RV, right ventricle. LA, left atrium. LV,
left ventricle. AO, aorta. Red arrow shows mass.

Figure 2 Abdominal ultrasonography revealed several hyperechoic masses in the right kidney and the larger
one was about 4cm in size, and some of them were close to the renal vein. RRV, right renal vein. Red arrows
show masses.

Figure 3 Abdominal computed tomography(CT) confirmed a larger tumor involving the right kidney with
invasion of the right renal vein and extension into the IVC and right atrium. RK, right kidney. IVC, inferior
vena cava. Red arrows and stars show masses.
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Hosted file

video 1.mp4 available at https://authorea.com/users/402618/articles/514425-renal-
angiomyolipoma-with-inferior-vena-cava-and-right-atrium-extension-in-patient-with-
tuberous-sclerosis-complex-a-rare-case-report-and-literature-review
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