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Abstract: Epithelioid angiomyolipoma (EAML) is a rare variant of AML with malignant potential. It is occasionally difficult to distinguish 
EAML from renal cell carcinoma (RCC) on imaging. A 72-year-old woman was admitted to our hospital for the treatment of a left renal tumor 
with relatively high blood flow and a tumor thrombus extending to the inferior vena cava, suggesting RCC. The patient underwent presurgical 
combination therapy with axitinib and pembrolizumab. This treatment significantly shortened the thrombus, and radical nephrectomy was 
performed. The pathological findings were compatible with EAML, and the treatment effects were observed. We report a case treated pre- 
surgically with a combined therapy of pembrolizumab and axitinib, with a favorable response as a treatment option for EAML. 
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Introduction
Epithelioid angiomyolipoma (EAML) is a rare variant of the AML.1 At least 80% of EAML components consist of epithelioid 
cells. Unlike ordinary AML, EAML has malignant potential; however, aggressiveness has been reported to vary by case.2,3 It 
is difficult to distinguish EAML from renal cell carcinoma (RCC) on imaging examinations owing to its poor fatty 
components. There is no established treatment for unresectable cases; however, mTOR inhibitors have been reported to be 
effective in AML associated with tuberous sclerosis.4–9 There have also been reports of responses to tyrosine kinase inhibitors 
in some cases.7–13 Unlike RCC, intravenous extension to inferior vena cava (IVC) is extremely rare in EAML.14–17 Here, we 
report a case of EAML initially diagnosed as RCC, with a tumor thrombus extending to the inferior vena cava (IVC) pre- 
surgically treated with a combination of pembrolizumab and axitinib with a favorable response.

Case Presentation
A 72-year-old Japanese woman visited her family doctor with a chief complaint of gross hematuria. The patient had no 
family history of tuberous sclerosis. Abdominal computed tomography (CT) revealed a 10-cm left renal tumor extending 
to the IVC (Figure 1A–C and E). The tumor had no fatty components and was diffusely enhanced on contrast CT 
(Figure 1A–C), suggesting RCC. The patient was then referred to our urology department. Because the tumor thrombus 
extended to the bifurcation of the hepatic vein, immediate surgical intervention was considered highly invasive. 
Therefore, we decided to initiate pre-surgical pharmacotherapy. As complete resection was a prerequisite, a biopsy 
was not performed because of the possibility of peritoneal dissemination.
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Combination treatment with pembrolizumab 200 mg/body/3 weeks and axitinib 3 mg bis in die (BID) was initiated 
and continued for 12 weeks. The objective response to treatment was assessed using contrast-enhanced CT at 4 and 12 
weeks. Our protocol called for immediate surgical intervention if disease progression was observed at four weeks; 
however, no progression was observed at that point. Liver dysfunction (grade 3) occurred after four days as a treatment- 

Figure 1 Axial (A–D) and coronal (E–F) sections of abdominal contrast-enhanced computed tomography showing a diffusely enhanced tumor (10 cm in size) in the left 
kidney (plain, (A); early phase, (B); nephrographic phase, (C). The tumor thrombus extended beyond the bifurcation of the hepatic vein (white arrow, (E). After 
pharmacotherapy, the internal density of the tumor decreased in the early phase (D) and the tumor thrombus was significantly shortened (white arrow, (F).
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related adverse event. Temporary withdrawal of axitinib (1 week) improved liver function, and axitinib was restarted at 
a dose of 2 mg. Thereafter, the dose of axitinib was increased to 2 mg every two weeks and maintained at 6 mg. Post- 
treatment CT showed favorable treatment outcomes, including reduction of the contrast effect in the primary tumor and 
reduction in the length of the tumor thrombus below the bifurcation of the hepatic vein (Figure 1D and F).

We then performed laparoscopic left nephrectomy and thrombectomy, followed by a planned open conversion. IVC 
filter was placed at the day before surgery to prevent perioperative thromboembolism. After the patient was placed in the 
lateral position, we began a laparoscopic procedure to mobilize the spleen, pancreatic tail, and descending colon, and 
ligate the left renal artery. The patient was then repositioned to the supine position, and an open surgical procedure was 
performed through an upper abdominal incision. IVC and bilateral renal veins were exposed, and the left and short 
hepatic veins were dissected. After clamping the caudal IVC, left renal vein, and cephalic IVC, the wall of the IVC was 
cut and the free-floating tumor thrombus was removed. We removed the IVC filter in the surgical field at this point. The 
total operative time was 9 h and 43 min, and the total bleeding volume was 2040 mL. Despite intraoperative bleeding 
with blood transfusion, the patient recovered without postoperative complications. There was no apparent recurrence by 
postoperative CT at one month after surgery; however, multiple recurrences occurred in the pelvic area, and, unfortu
nately, the patient passed away at 8 months after surgery.

The gross appearance of the cross-section revealed a 15×10 cm tan-brown renal tumor with hemorrhage and necrosis 
(Figure 2A). The pseudocapsule was absent. These findings differ from those of conventional clear cell RCC. 
Histological sections demonstrated that tumor cells with severe atypia and abundant eosinophilic cytoplasm proliferated 
and infiltrated diffusely or formed a vague papillary architecture (Figure 2B and C). Venous invasion, including 
infiltration into IVC. The tumor cells also invaded the connective tissue of the renal sinus, and perineural invasion 
was observed. Approximately four mitotic figures per 10 hpf were observed. Metastasis was observed in the resected 
adrenal glands. More than half of the tumor cells were necrotic, indicating an obvious effect of the presurgical treatment. 
Immunohistochemical staining revealed tumor cell positivity for Melan A (partly, Figure 2D), cathepsin K (partly, 
Figure 2E), CD10 (partly), and c-KIT (partly and weakly). However, the staining was negative for AE1/AE3, PAX8, 
GATA3, CAIX, RCC, CK7, TFE3, SMA, and HMB-45. Based on these findings, the patient was diagnosed with 
a primary epithelioid angiomyolipoma.

Discussion
AML belongs to the perivascular epithelioid cell tumor (PEComas) family.1–3,18 PEComas are mesenchymal tumors 
composed of histologically and immunohistochemically distinctive perivascular cells.1–3 Other than AML, clear cell 
sugar tumors of the lung and lymphangioleiomyomatosis are also included in this family.1–3,18 Immunohistochemically, 
tumor cells are characterized by the expression of melanocytic (HMB-45, Melan-A) and myoid (desmin, actin) markers. 
The malignant potential is reported to vary from benign (conventional AML, PEComa) to malignant (EAML, malignant 
PEComa). Although the exact pathogenesis is not well understood, association with tuberous sclerosis complex (TSC) 
inactivation has been hypothesized.1 Indeed, a favorable response of mammalian target of rapamycin (mTOR) inhibitors 
to malignant PEComa has been previously reported. Vascular endothelial growth factor receptor (VEGFR)-targeted 
tyrosine kinase inhibitors including sunitinib, pazopanib, and sorafenib have also been reported to be effective (Table 1). 
In our case, CT revealed a fat-poor renal tumor with contrast enhancement and early washout, resembling RCC. In 
addition, the tumor thrombus extended to the bifurcation of the hepatic vein through the IVC. Therefore, we planned 
presurgical treatment with a combination of pembrolizumab and axitinib without biopsy, as in clear cell RCC. A distinct 
response was observed in both the imaging examination (CT) and pathological findings, despite the tumor being an 
EAML. To the best of our knowledge, this is the first report describing a favorable response to combination therapy with 
pembrolizumab and axitinib for EAML.

To date, only four cases of EAML with IVC thrombus have been reported; however, presurgical treatment was not 
performed.14–17 Nephrectomy and thrombectomy were completed in three cases.15–17

Clinicopathological prognostic factors were analyzed in two studies. Pathological findings suggesting malignant 
behavior reported by Brimo include the presence of (1) > or = 70% atypical epithelioid cells, (2) > or = 2 mitotic figures 
per 10 hpf, (3) atypical mitotic figures, and (4) necrosis. The presence of three or four of these features is highly 
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predictive of malignancy.3 For risk classification, Nese advocated five prognostic parameters: (1) tuberous sclerosis 
complex or concurrent AML, (2) tumor size > 7 cm, (3) extrarenal extension and/or renal vein involvement, (4) 
carcinoma-like growth pattern, and (5) necrosis. Tumors with fewer than 2 parameters were considered to be in the low- 
risk group, 15% had disease progression, and tumors with 2–3 parameters were in the intermediate-risk group with 64% 

Figure 2 Macro (A), microscopic appearance (B and C) and immunohistochemical findings (D–F) are shown: tan-brown colored renal tumor, 15×10 cm in size with 
hemorrhage and necrosis located in the lower pole of the kidney (A). Necrosis was observed (white allows, (B). Tumor cells with severe atypia and eosinophilic cytoplasm 
proliferated in papillary architecture (C). The cells were positive for Melan A (D) and cathepsin K (E) in immunohistochemistry. Scale bars: 100 μm.
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disease progression. In addition, tumors with 4–5 parameters were considered to be in the high-risk group with 100% 
disease progression.2 In our case, the tumor was 15 cm in diameter with distinct venous extension and adrenal metastasis, 
and the pathological features of our case were compatible with those of the high-risk group. Although the initial 
diagnosis was different, and if limited to presurgical treatment, combination therapy with pembrolizumab and axitinib 
was successful without severe adverse events. We believe that this report presents a useful treatment option for cases of 
EAML with high malignant potential.

Conclusion
We encountered a case of a hypervascular renal tumor with a tumor thrombus extending to the IVC that was initially 
suspected to be RCC and was later diagnosed as EAML. Presurgical treatment was successfully performed with 
combined therapy of pembrolizumab and axitinib, which might be a treatment option for locally advanced EAML.
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Table 1 Summary of Characteristics; Previously Reported Case of EAML/PEComa Treated with TKI

Case Tumor (Organ/Target Site) Treatment No. of Patients Response

Sanfilippo R.7 PEComa Pazopanib 
Sorafenib 

Sunitinib

9 
2 

1

PR: 1 
SD: 9 

PD: 2

Hind N.8 PEComa Pazopanib or sunitinib 4 PR: 1 

SD: 2

Gao F.9 PEComa (Uterine) Sorafenib and sirolimus 1 CR

Lee DW.10 EAML (Lung metastasis) Sorafenib 1 PR

AlAzab RS.11 PEComa (Kidney) Sunitinib 1 SD

Xu J.12 PEComa (Liver metastasis) Apatinib 1 SD

Zhang N.13 PEComa (Kidney) Apatinib 1 SD

Our case EAML (Kidney with IVC thrombus) Axitinib 1 SD
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