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Introduction

Renal angiomyolipomas (AMLs) are benign mesenchymal tumors 
containing fat cells, smooth muscle cells, and blood vessels. AMLs 
constitute approximately 0.3-3% of all kidney tumors (1,2). 
Approximately 80% of AMLs are sporadic, while the remaining 
20% are associated with tuberous sclerosis complex (3).

Although AMLs commonly exhibit renal localization, they can 
rarely present with extrarenal localization. Studies on extrarenal 
AMLs have shown their occurrence in various regions such as 
the liver, retroperitoneum, adrenal glands, colon, bladder, hilar 
lymph nodes, lungs, abdominal wall, fallopian tubes, hard 
palate, head, penis, spermatic cord, vagina, and uterus. The 
retroperitoneal space is the second most commonly observed 
site for extrarenal AMLs. Because of their ability to mimic other 
retroperitoneal tumors and the lower fat density of these lesions 
compared with renal AMLs, the diagnostic process through 
imaging can be more challenging for clinicians. Similar to renal 

AMLs, extrarenal retroperitoneal AMLs are more frequently 
observed in females (4).

AMLs were previously symptomatic (presenting with flank pain, 
palpable mass, hematuria, etc.) in approximately 64% of cases 
before the advent of radiological imaging, but nowadays they 
are mostly detected incidentally and asymptomatic (5,6).

Diagnosis of renal AMLs through radiological examinations 
such as computed tomography (CT), ultrasonography (USG), and 
magnetic resonance imaging is almost 100% sensitive. Lesions 
with negative attenuation values of 10 Hounsfield units or 
lower detected by CT, the presence of fat in the lesion, and the 
presence of a hyperechoic signal and acoustic shadowing on 
USG are diagnostic for AMLs (7).

The most important complication of AML is life-threatening 
retroperitoneal or collecting system bleeding, particularly in 
patients with large lesions (8). In a recent series, approximately 
58% of patients required total or partial nephrectomy and 
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Abstract
Angiomyolipomas (AMLs) are mesenchymal tumors that typically originate from the kidneys and contain smooth muscle cells, fat cells, and blood 
vessels. They are usually benign in nature but can be fatal due to complications. AMLs almost always involve the kidneys, and only a few studies have 
reported the possibility of extrarenal involvement as a rare entity. In this study, we examined a patient who presented to our clinic with left-sided 
pain and was found to have a large AML measuring approximately 15 cm in size in the left kidney. The patient underwent a simple left nephrectomy, 
and AML was diagnosed after histopathological examination, with intact surgical margins. During the patient’s routine 6-month follow-up visits, 
approximately four years after nephrectomy, a mass of approximately 13 cm was observed in the nephrectomy bed and radiologically interpreted 
as a recurrent AML. A tru-cut biopsy of the mass confirmed AML diagnosis. The patient was treated with selective arterial embolization, which was 
successful without any complications. We believe that our rare case of recurrent large AML will contribute to the diagnosis and treatment choices 
for patients with recurrent renal and extrarenal AML in the future and will add to the existing literature.
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42% required embolization to control bleeding symptoms (2). 
One of the most significant complications of renal AMLs is the 
occurrence of massive retroperitoneal hemorrhage, often seen 
in pregnant individuals, following the rupture of an AML, a 
condition known as Wunderlich syndrome (9).

A wide range of treatment options are available for AML, 
ranging from active surveillance to total nephrectomy. Among 
these, the most commonly preferred treatments in recent 
years are selective arterial embolization and nephron-sparing 
surgical procedures (10-12). Although prophylactic treatments 
to prevent bleeding and interventions to treat active bleeding 
are effective and safe, preserving kidney function remains an 
important goal for new therapeutic approaches (13).

We present a rare case of AML that recurred in the nephrectomy 
bed after simple nephrectomy and was subsequently treated 
with selective arterial embolization.

Case Presentation

A 47-year-old female patient presented to our clinic with severe 
left flank pain. According to her medical history, four years 
ago, a large AML was detected in her left kidney, and a left 
simple nephrectomy was performed by our team. Pathological 
examination after surgery revealed AML, and the tumor was 
completely removed with intact surgical margins. The patient was 
invited to routine outpatient clinic follow-ups every 6 months 
because of having a solitary kidney in the postoperative period. 
During each visit, the patient underwent physical examination, 
renal function tests, and complete urinalysis. In addition, the 
aim was to detect any pathology in the solitary kidney, such 
as stones, masses, or pyelonephritis, to prevent renal failure 
due to preventable causes through early diagnosis. In routine 
follow-ups, the recurrent mass was detected by ultrasound in 
the second year of follow-up, with its size initially measured 
at 4 cm. Therefore, we decided to monitor the recurrent mass 
at regular intervals. Because of the absence of complications 
during the follow-up period and the patient’s lack of request 
for intervention, despite an increase in the size of the mass, the 
patient was continued to be followed up for an additional 2 
years. During the final physical examination conducted in the 
fourth year of follow-up, before embolization, the mass was 
palpable in the left costovertebral area, and imaging studies 
revealed that it had reached a length of 13 cm. Laboratory tests 
showed normal serum creatinine and hemogram values, but 26 
erythrocytes were found in the complete urinalysis. Multiphasic 
renal CT was requested for the patient. In multiphasic renal CT, 
the left kidney was observed in an operated appearance, and a 
mass of 131x99x137 mm in size, macroscopic fat and soft tissue 
density, with prominent vascularity and compatible with AML 
was observed in the left renal fossa (Figure 1).

A true-cut biopsy was performed for definitive diagnosis of this 
recurrent lesion, and histopathological examination revealed a 
tumor lesion compatible with AML, containing a rich lipomatous 
component and thick-walled hyalinized vascular structures. The 
case was evaluated as recurrent AML (Figure 2a,b).

After the patient was diagnosed, the interventional radiology 
department was consulted for treatment purposes, and the 
patient underwent selective arterial embolization (Figure 3a,b). 
There were no complications during or after the procedure. 
The patient was discharged in a healthy condition on the 
first postoperative day after undergoing AML embolization.  
For follow-up purposes, the patient was invited to the urology 

Figure 1. Late-phase images of multiphase renal computed tomography 
examination; a mass consistent with angiomyolipoma with heterogeneous 
density, located in the left retroperitoneal area, measuring 131x99x137 
mm, well-defined, lobulated contours, and containing dense fatty content 
(indicated with a star)

Figure 2a. Pre-embolization digital subtraction angiography image showing 
hypertrophic, tortuous, arterial structures supplying the angiomyolipoma 
consistent mass located in retroperitoneal localization on the left, and 
aneurysm formations within the mass
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clinic at the 1-month and 6-month postoperative periods. At 
the first and sixth month follow-ups after the embolization 
procedure, serum creatinine levels, complete blood counts, and 
full urine analyses were within normal ranges. At the 6-month 
follow-up ultrasound imaging after the embolization procedure, 
it was observed that the recurrent mass had regressed to 
dimensions of 96x92x90 mm, and Doppler examination revealed 
no vascular coding within the mass. Verbal and written informed 
consent was obtained from the patient for the study.

Discussion 

Renal AMLs are benign mesenchymal tumors composed of blood 
vessels, smooth muscle cells, and adipose tissue in the kidney.

AMLs commonly exhibit renal localization, but they can rarely 
also present with extrarenal localization. AMLs with extrarenal 
localization are often incidentally found, and the retroperitoneal 
space is the second most common site of occurrence. Although 
most these extrarenal AMLs have a benign nature, excluding 
malignancy is challenging because of similarities in imaging 
techniques. Differential diagnosis includes lipoma, liposarcoma, 
papillary RCC, and adrenal myolipoma. Since the first case report 
by Friis and Hjortrup in 1982, sixty cases of extrarenal AML have 
been reported. Among them, only 16 have been reported as 
retroperitoneal extrarenal AML (RERAML) (4).

RERAMLs are usually larger than 10 cm in size and often have an 
asymptomatic course because of their retroperitoneal location. 

Figure 2b. Post-embolization angiographic examination shows complete 
devascularization of the mass after embolization of arterial structures 
supplying the mass with embolic particles and coils

Figure 3a. Thick-walled vascular structures are observed in a background rich 
in adipocytes (H&E x40)

Figure 3b. Thick-walled vascular structures are observed in a background 
rich in adipocytes (H&E x100)

Figure 4. In the non-contrast abdominopelvic computed tomography 
examination; it demonstrates a mass consistent with angiomyolipoma, 
originating from the left kidney, with approximate dimensions of 15 cm in 
length, well-defined, lobulated contours, and containing dense fatty content 
(indicated with a star)
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However, they can manifest with non-specific symptoms 
such as abdominal pain, hematuria, epigastric fullness, and 
constipation. Imaging techniques play a crucial role in the 
diagnosis of RERAML, particularly in determining tumor size and 
localization, as well as guiding surgical planning. Additionally, 
they provide valuable guidance to clinicians in the follow-up 
of patients who have undergone nephrectomy due to AML (14).

In the follow-up and treatment selection of AML, bleeding risk 
should always be considered because of the unique structure 
of the mass. Generally, most symptomatic AMLs are relatively 
large, and most studies in the literature emphasize a cut-off 
value of 4 cm (3). In a comprehensive literature review, it was 
reported that 82% of patients with AMLs larger than 4 cm 
were symptomatic, with 9% experiencing hemorrhagic shock 
at admission, whereas only 23% of patients with small tumors 
were symptomatic (5). During the follow-up process of our case, 
the patient was called in for check-ups at the first and sixth 
months after the embolization procedure. Routine biochemical 
tests, complete blood count, full urinalysis, and abdominopelvic 
Doppler ultrasound examinations were performed during 
follow-up. It was observed that the mass had decreased in size 
and there was no vascularization.

In the treatment approach for these tumors, the most important 
goal is to avoid renal parenchymal damage as much as possible, 
especially in patients with hereditary AML or renal dysfunction, 
through nephron-sparing surgery or selective embolization. 
Preventive embolization can be applied in large asymptomatic 
tumors, in women of childbearing age, or in patients who 
may have limited access to follow-up or emergency care. 
Although some patients may experience post-embolization 
complications, selective transarterial embolization has been 
found to be effective in reducing tumor size in most renal AML 
cases with acceptable complication and recurrence rates. In our 
case, approximately 4 years ago, when we detected a large-sized 
AML in the left kidney (Figure 4), the reasons for choosing left 
simple nephrectomy as the treatment were as follows: At that 
time, our interventional radiology clinic did not have adequate 
physical equipment, and the tumor was quite large, significantly 
increasing the likelihood of spontaneous rupture.

In patients with sporadic AML, selective transarterial 
embolization can prevent recurrence for many years. However, 
patients with tuberous sclerosis and multiple AMLs continue to 
pose a therapeutic challenge with high recurrence rates of up 
to 60% for clinicians. Selective transarterial AML embolization 
has shown significant success in preventing recurrences and 
is considered safe (13). The question of whether selective 
transarterial AML embolization preserves normal renal 
parenchyma to the maximum extent compared with new 
percutaneous and laparoscopic ablative techniques such as 
cryoablation, radiofrequency ablation, and partial nephrectomy 
remains relevant.

In patients with acute or potentially life-threatening bleeding 
or those at risk of bleeding, total nephrectomy has been used as 
a treatment option. However, in cases such as the one presented 
here with recurrent AML after nephrectomy and a high risk of 
bleeding due to its size, selective transarterial AML embolization 
is a reliable treatment method that is much less invasive than 
surgery and can be applied with lower morbidity and mortality 
rates in experienced clinics to prevent recurrence and avoid the 
possibility of a high-risk, fatal bleeding. 

Based on the literature search, in a case presentation published 
by Jawahar and Kazan-Tannus (14) in 2017, a recurrent mass, 
approximately 9 cm in size, consistent with renal AML, was 
identified in the nephrectomy site 8 years later. However, despite 
the clinical similarities with our case, a different treatment 
approach was chosen, which involved the administration of 
an mTOR inhibitor called everolimus, resulting in a minimal 
reduction in the size of the mass (13).

Conclusion

There are many treatment options for AML ranging from 
surveillance to nephrectomy. However, there are limited studies 
comparing nephron-sparing surgical procedures with total 
nephrectomy or selective arterial embolization among treatment 
options. As in our study, the application of selective arterial AML 
embolization, which is a minimally invasive treatment method, 
in the presence of extrarenal retroperitoneal AML with a high 
risk of bleeding and recurrence is both promising in terms of 
outcomes and more reliable in terms of complications when 
used in conjunction with surgical treatments. However, in post-
embolization follow-ups, there may be a reduction in tumor 
size or AML revascularization, unchanged or increased tumor 
size, or unplanned re-embolization or re-operation due to acute 
retroperitoneal bleeding. Therefore, patient follow-up after 
AML embolization is also of great importance.
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