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Aggressive Sporadic Renal Angiomyolipoma 
With Tumor Thrombus Extending Into the Inferior 
Vena Cava, Right Atrium, and Right Ventricle: 
A Multidisciplinary Case Report
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	 Patient:	 Female, 36-year-old
	 Final Diagnosis:	 Sporadic renal angiomyolipoma with tumor thrombus extending into the inferior vena cava, 

right atrium, and right ventricle
	 Symptoms:	 Left upper quadrant abdominal pain • left flank pain • back pain • nausea • abdominal fullness
	 Clinical Procedure:	 —
	 Specialty:	 Oncology • Surgery
	 Objective:	 Unusual clinical course
	 Background:	 Renal angiomyolipoma (AML) is a typically benign mesenchymal tumor with an indolent clinical course. Rarely, 

AML demonstrate aggressive vascular invasion, most commonly in association with tuberous sclerosis com-
plex (TSC). Intracardiac extension, particularly into the right ventricle, is exceptionally uncommon in sporadic 
cases and presents significant diagnostic and surgical challenges.

	 Case Report:	 A 36-year-old woman with a history of rheumatoid arthritis presented with progressive left upper-quadrant 
abdominal pain, nausea, and back discomfort. Cross-sectional imaging revealed a massive left renal angio-
myolipoma measuring 19.5 × 18.0 × 10.5 cm, with a contiguous tumor thrombus extending from the left renal 
vein through the inferior vena cava into the right atrium, intermittently prolapsing across the tricuspid valve 
into the right ventricle. Echocardiography confirmed a mobile intracardiac mass without evidence of valvular 
obstruction. Genetic testing was negative for TSC1 and TSC2 mutations, consistent with a sporadic angiomyo-
lipoma. The patient underwent successful en bloc left radical nephrectomy with complete venous thrombec-
tomy and inferior vena cava reconstruction through a coordinated multidisciplinary approach. Final pathology 
confirmed complete excision with negative margins and absence of epithelioid features.

	 Conclusions:	 This case was an exceptionally rare presentation of sporadic renal angiomyolipoma with extensive intracardi-
ac extension into the right ventricle. It demonstrates that significant vascular and cardiac involvement can oc-
cur even in the absence of TSC-associated genetic mutations or epithelioid histology, thereby challenging tra-
ditional assumptions regarding AML behavior. These findings underscore the importance of early recognition, 
comprehensive imaging, and individualized operative planning in the management of complex AML presenta-
tions. Given the potential for aggressive progression in otherwise benign tumors, close long-term radiograph-
ic surveillance remains essential.

	 Keywords:	 Angiomyolipoma • Multidisciplinary Care • Vascular Neoplasms
	 Full-text PDF:	 https://www.amjcaserep.com/abstract/index/idArt/952664

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Texas Tech University Health Sciences Center, School of Medicine, 
Lubbock, TX, USA

2 Department of Hematology and Oncology, Covenant Medical Center, 
Lubbock, TX, USA

3 Department of Internal Medicine, Covenant Medical Center, 
Lubbock, TX, USA

e-ISSN 1941-5923
© Am J Case Rep, 2026; 27: e952664

DOI: 10.12659/AJCR.952664

Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be 
made by its manufacturer, is not guaranteed or endorsed by the publisher

1 Indexed in:  [PMC]  [PubMed]  [Emerging Sources Citation Index (ESCI)]
[Web of Science by Clarivate]

This work is licensed under Creative Commons Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

A
P
P
R

O
V

E
D

 G
A

L
L
E
Y
 P

R
O

O
F

https://orcid.org/0009-0000-3946-7247
https://orcid.org/0009-0008-0241-4481


Introduction

Angiomyolipoma (AML) is a benign mesenchymal renal tumor 
composed of variable proportions of blood vessels, smooth 
muscle, and adipose tissue. Although typically asymptomatic 
and discovered incidentally, AMLs occasionally demonstrate ag-
gressive behavior, including extrarenal extension, perinephric 
invasion, and, in rare instances, vascular invasion into the re-
nal vein and inferior vena cava (IVC). Extension into the right 
atrium is exceedingly uncommon and can lead to significant 
morbidity, necessitating a coordinated multidisciplinary ap-
proach. Right ventricular extension is rarer still and has been 
reported almost exclusively in patients with tuberous sclero-
sis complex (TSC). AMLs with IVC and intracardiac extension 
are reported to occur almost exclusively in females, a pattern 
consistent with the current case [1]. Here, we present an ex-
ceptionally rare case of sporadic renal AML with tumor throm-
bus extending through the left renal vein, IVC, right atrium, 
and right ventricle in the absence of TSC1 or TSC2 mutations. 
This case underscores the importance of recognizing atypical 

and aggressive presentations of AML and demonstrates the 
complex interdisciplinary management required for extensive 
vascular involvement.

Case Report

A 36-year-old woman presented to the hospital with a 2-week 
history of worsening left-sided upper abdominal pain radiat-
ing to the left flank. The pain was described as dull and con-
stant, accompanied by nausea but no vomiting. She reported 
a sense of fullness in the left upper quadrant and back pain, 
both of which had progressively worsened. Her past medical 
history was significant for rheumatoid arthritis, with a high 
rheumatoid factor. She had not been on methotrexate or oth-
er immunomodulators. She had been breastfeeding for 1 year 
and had not noticed any weight loss, fevers, or chills.

On examination, she was afebrile, pale, and anxious, but not 
in acute distress, with stable vital signs. Abdominal palpation 

Figure 1. �Axial views of contrast-enhanced computed tomography demonstrating a large left renal angiomyolipoma (AML). The tumor 
measures 16.7 cm in maximal axial dimension and arises from the left kidney (A). Associated tumor thrombus is visualized 
within the left renal vein causing partial luminal occlusion (B), extending into the inferior vena cava (IVC) (C), and reaching 
the right atrium adjacent to the tricuspid valve, with intermittent prolapse into the right ventricle (D).
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revealed tenderness in the left upper quadrant without palpa-
ble masses or signs of peritoneal irritation. Cardiovascular and 
pulmonary exam results were unremarkable, showing normal 
heart sounds and clear lung fields. Neurological assessment 
was normal. There were no clinical signs of right-sided heart 
failure, hepatic congestion, or peripheral edema. Laboratory 
evaluation results, including complete blood count, liver func-
tion tests, renal function, and coagulation studies, were within 
normal limits. Electrocardiography demonstrated normal sinus 
rhythm without evidence of right heart strain or arrhythmia.

Contrast-enhanced CT of the chest, abdomen, and pelvis dem-
onstrated a massive fat-containing angiomyolipoma arising 
from the lower pole and mid-portion of the left kidney, mea-
suring 19.5 × 18.0 × 10.5 cm, occupying the majority of the re-
nal parenchyma (native kidney dimensions 24 × 18.0 × 10.5 cm), 
with a contiguous tumor thrombus measuring 18 × 1.5 × 1.1 
cm extending through the left renal vein into the inferior vena 
cava, right atrium, and intermittently prolapsing across the tri-
cuspid valve into the right ventricle (Figures 1, 2). The radio-
graphic features suggested differential considerations, includ-
ing an aggressive angiomyolipoma or a potential liposarcoma. 
Subsequent echocardiography confirmed the presence of a mo-
bile mass within the right atrium, intermittently crossing the 

Figure 2. �Coronal views of contrast-enhanced computed tomography demonstrating a giant left renal angiomyolipoma measuring 
19.5 × 18.0 × 10.5 cm (maximal dimension 17.0 cm) with a contiguous tumor thrombus measuring approximately 18 cm in 
length extending through the left renal vein into the inferior vena cava and reaching the right atrium. Panel (A) demonstrates 
the inferior vena cava (green arrow) and portal vein (yellow arrow), shown for anatomic orientation and illustrating the 
path of tumor thrombus extension toward the heart. Panel (B) demonstrates the primary left renal angiomyolipoma (red 
arrow) with tumor thrombus extending through the left renal vein (pink arrow). A dilated left ovarian vein varix consistent 
with secondary pelvic congestion syndrome due to high-flow tumor physiology is also visualized (blue arrow). No infiltrative 
parenchymal or metastatic disease is identified within the abdomen, pelvis, or chest.
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Video 1. �Transthoracic echocardiography demonstrating a 
mobile angiomyolipoma-associated tumor thrombus 
within the right atrium, intermittently prolapsing 
across the tricuspid valve into the right ventricle during 
diastole.
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tricuspid valve during diastole (Video 1). Transesophageal echo-
cardiography further delineated the extent of right ventricular 
involvement and confirmed the absence of valvular obstruction. 
Given the extent of the mass and its unusual location, a mul-
tidisciplinary team, including urology, cardiology, and cardio-
thoracic surgery, was involved in her care. Ultrasound-guided 
core-needle biopsy confirmed angiomyolipoma. Genetic test-
ing for TSC1 and TSC2 mutations was negative, confirming a 
sporadic AML. She was started on full-dose anticoagulation to 
mitigate thromboembolic risk while awaiting definitive surgery.

Surgical Technique and Intraoperative Management

The procedure was performed via a midline laparotomy with-
out median sternotomy. Cardiopulmonary bypass was not used; 
however, extracorporeal circulation was available on standby. 
Vascular control was obtained at multiple levels prior to cavot-
omy. The infrarenal inferior vena cava and contralateral renal 
vein were first isolated and controlled. Proximal control of the 
central inferior vena cava was achieved distal to the hepatic 
vein junction, allowing safe isolation of the thrombus-bearing 
segment while preserving hepatic venous outflow. This step-
wise vascular control minimized the risk of tumor emboliza-
tion and permitted controlled cavotomy.

Sequential clamping of the renal vein and inferior vena cava 
allowed en bloc extraction of the tumor thrombus through the 
venous system without entry into the cardiac chambers. To re-
duce the risk of pulmonary embolization, thrombus manipula-
tion was minimized and extraction was performed under di-
rect visualization. Continuous intraoperative transesophageal 
echocardiography was used to monitor thrombus position and 
confirm complete removal during the procedure.

Following thrombectomy, the inferior vena cava was recon-
structed primarily without patch grafting. The cavotomy was 
closed with running nonabsorbable suture, restoring unob-
structed caval flow. Hemodynamic changes associated with 
temporary inferior vena cava occlusion were managed with 
coordinated anesthetic support including volume resuscita-
tion and vasopressor administration as needed. Intraoperative 
blood conservation strategies were implemented, and an au-
tologous cell salvage system was available for blood recovery 
during the procedure.

The patient subsequently underwent en bloc left radical ne-
phrectomy with complete venous thrombectomy. The resected 
specimen weighed 2111 g (2.11 kg). Final pathology confirmed 
complete excision with negative surgical margins (Figure 3), 
and no epithelioid component was identified.

Figure 3. �Intraoperative images demonstrating en bloc removal of the left renal angiomyolipoma with complete excision of the 
extensive tumor thrombus extending from the renal vein through the inferior vena cava.
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Total operative time was approximately 6.5 hours with an es-
timated blood loss of 900 mL. No intraoperative arrhythmias 
or hemodynamic instability occurred. Postoperatively, the pa-
tient required mechanical ventilation for 12 hours and was 
discharged on postoperative day 7 without complications. At 
6-month follow-up, she remained asymptomatic with no evi-
dence of recurrence on surveillance CT and echocardiography.

Discussion

Renal angiomyolipoma (AML) is a benign tumor of the kidney, 
composed of mature adipose tissue, smooth muscle, and blood 
vessels, generally considered low risk for extension, invasion, or 
metastasis [1]. AML is the most common benign renal tumor, 
although they account for 0.3% to 3% of all renal neoplasms 
[2]. They most often occur as sporadic cases (80%), but they 
are also associated with inherited conditions, such as tuber-
ous sclerosis and lymphangioleiomyomatosis. In the setting of 
hereditary conditions, AML tends to be more aggressive, man-
ifesting at an earlier age, having a higher likelihood of bilater-
ality, and is usually larger at time of diagnosis [2].

AML typically presents as an incidental finding, but flank pain, 
hematuria, and palpable mass can occur, with retroperitoneal 
hemorrhage being the primary clinical concern [1]. The aver-
age age of presentation is 52 years and it is more common in 
middle-aged women [2,3]. The majority of AMLs are asymp-
tomatic and remain stable in size, but approximately 9% of 
AMLs increase in size over time [2]. After reaching a certain 
size, AMLs are more likely to grow, become symptomatic, and 
undergo malignant transformation [2].

The adipose-rich component of angiomyolipoma (AML) is read-
ily identifiable on CT and MRI; however, differentiation among 
histologic subtypes requires careful radiologic–pathologic cor-
relation [4]. Renal AMLs are histologically classified as typi-
cal (triphasic) or atypical (monophasic or epithelioid) tumors. 
Triphasic AMLs consist of varying proportions of abnormal blood 
vessels, smooth muscle, and mature adipose tissue, whereas 
monophasic AMLs demonstrate predominance of a single com-
ponent, with minimal representation of the others [2]. The ep-
ithelioid variant, in particular, has been associated with ma-
lignant potential and is the most common subtype implicated 
in extrarenal extension and vascular invasion (Figure 4) [4]. 
Epithelioid angiomyolipoma is therefore considered a biologi-
cally distinct entity with increased risk of aggressive behavior, 
recurrence, and metastatic potential, prompting recommen-
dations for long-term serial radiographic surveillance, even 
following complete surgical resection with negative margins.

According to Kheir et al, venous invasion of AML is rare, 
with only 90 cases reported in the literature, 76 of which in-
volved the inferior vena cava (IVC) [3]. Intracardiac extension 
in particular has been predominantly reported in female pa-
tients [5]. Although up to 75% of individuals with tuberous 
sclerosis complex (TSC) develop renal angiomyolipomas, very 
few demonstrate venous invasion, and an even fewer extend 
into the cardiac chambers [2]. Right-atrial involvement is rare, 
and right ventricular extension has been described almost 
exclusively in the setting of TSC-associated AML. The pres-
ence of such extensive intracardiac propagation in our pa-
tient without TSC1 or TSC2 mutations therefore is an excep-
tionally unusual biological variant and this may be the first 
reported case of sporadic AML extending into the right ven-
tricle. The delayed onset of symptoms in this case, despite 
massive tumor burden extending from the renal vein through 

Figure 4. �Histopathologic findings of renal angiomyolipoma. Low-power hematoxylin and eosin (H&E) section demonstrates 
classic triphasic morphology with an admixture of mature adipose tissue, thick-walled blood vessels, and smooth muscle 
bundles (× 40). Higher-magnification view highlights perivascular epithelioid cells with clear cytoplasm and mild nuclear 
pleomorphism (× 200). Immunohistochemical staining demonstrates positivity for HMB-45 and smooth muscle actin, 
confirming the diagnosis of angiomyolipoma.
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the IVC and into the cardiac chambers, is atypical and under-
scores the necessity for a high index of clinical suspicion and 
refined diagnostic sensitivity. AMLs demonstrating such ex-
tensive vascular and intracardiac propagation are classical-
ly associated with tuberous sclerosis complex; therefore, the 
emergence of this aggressive phenotype in a patient with-
out these mutations challenges conventional paradigms and 
highlights a uniquely rare biological variant in which signifi-
cant tumor progression occurs independently of TSC-related 
genetic dysregulation [5].

Our patient’s history of rheumatoid arthritis raises an addi-
tional point of academic interest. While no established associ-
ation exists between rheumatoid arthritis and AML, this case 
illustrates that exceptionally sporadic overlap can occur even 
in the absence of TSC mutations [6]. However, any potential 
relationship remains speculative, and the current literature 
does not support a causal or mechanistic link [6].

Previously published case reports of renal angiomyolipoma with 
venous extension have primarily described tumor thrombus 
propagation into the renal vein and inferior vena cava, with 
occasional extension into the right atrium, most often in pa-
tients with tuberous sclerosis complex [3-5]. Reports empha-
sizing intracardiac involvement highlight the importance of 
careful image selection and radiologic characterization to de-
fine tumor extent and guide operative strategy. Compared with 
these cases, the present case is distinguished by right ventric-
ular extension, absence of TSC1 and TSC2 mutations, and suc-
cessful heart-sparing en bloc tumor extraction without cardio-
pulmonary bypass. These features suggest a distinct biological 
and surgical phenotype and contribute novel insight to the lim-
ited existing literature on aggressive sporadic AML behavior.

The extent of vascular involvement, culminating in a tumor 
thrombus occupying the IVC, right atrium, and intermittently 
prolapsing across the tricuspid valve, posed the potential for 
profound hemodynamic and surgical challenges. Only a hand-
ful of such cases have been documented, and the degree of 
intracardiac involvement necessitated the coordinated exper-
tise of cardiovascular, urologic, and vascular surgical teams to 
mitigate life-threatening risks, including cardiac obstruction, 
embolization, and sudden circulatory collapse.

Increase in the size of renal angiomyolipomas is associated 
with a higher likelihood of symptomatic presentation, hem-
orrhage, and vascular invasion [1]. Surgical intervention or 
embolization is generally recommended for symptomatic le-
sions, tumors exceeding 4 cm, lesions with concerning radio-
graphic features, or in women of childbearing age [2]. Renal 
artery embolization is often employed as a first-line therapy 
in select cases, with reported success rates exceeding 90% 
and average tumor size reduction of approximately 38% [2]. 

However, in the present case, complete nephrectomy was the 
most appropriate therapeutic option due to the massive tu-
mor size, extensive contiguous vascular and intracardiac ex-
tension, and the inability to safely pursue a nephron-sparing 
approach. Importantly, no epithelioid component was identi-
fied on final pathology, demonstrating that aggressive vascular 
behavior can occur even in the absence of histologic features 
traditionally associated with malignant potential.

Management of hereditary AML can include mTOR inhibitor 
therapy in conjunction with surgical or endovascular interven-
tions to counteract dysregulated mTOR signaling arising from 
TSC1 or TSC2 mutations [2]. However, the absence of TSC mu-
tations in our patient underscores the existence of a rare spo-
radic AML phenotype capable of aggressive intravascular pro-
gression independent of known genetic drivers.

Conclusions

This case is an exceptionally rare presentation of sporadic re-
nal angiomyolipoma characterized by a massive tumor bur-
den measuring 19.5 × 18.0 × 10.5 cm and weighing 2.111 kg, 
with contiguous tumor thrombus extension through the infe-
rior vena cava into the cardiac chambers. The extent and com-
plexity of vascular invasion necessitated a highly coordinated 
multidisciplinary approach to diagnosis, operative planning, 
and management. The absence of TSC1 and TSC2 mutations 
emphasizes the rarity of this case, as aggressive AML behavior 
is typically, but not exclusively, associated with tuberous scle-
rosis complex. Successful excision of the tumor demonstrates 
the critical role of coordinated, interdisciplinary expertise in 
managing cases with extensive vascular and intracardiac in-
volvement. Ongoing follow-up will focus on long-term serial 
radiographic surveillance for recurrence and management of 
the patient’s underlying conditions. Early recognition, careful 
planning, and timely intervention remain essential for opti-
mizing outcomes in angiomyolipomas exhibiting atypical and 
aggressive behavior, especially in patients with an underlying 
hereditary disposition.
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