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Abstract
BACKGROUND: Renal angiomyolipoma (RAML) is a rare benign neoplasm with a prevalence varying between 
0.2% and 0.6% and a strong female predilection. They occur as sporadic, isolated entities in 80% of cases. The 
remaining 20% of angiomyolipomas (AMLs) develop in association with tuberous sclerosis complex or pulmonary 
lymphangioleiomyomatosis.

AIM:  We describe our 10-year experience with AML and discuss the treatment strategies employed at our center.

METHODS: The medical records of all 33 patients with pathologically confirmed RAML treated either by nephrectomy 
or nephron-sparing surgery at our center over 10 years were reviewed for patient age and sex, tumor location and 
size, association with TBS.

RESULTS: There were 28 females (84.8%) and 5 males (15.2%) with a median age that was 52 (range 22–74) 
years at the time of surgery. Thirty patients (90.9%) had sporadic isolated AML, and 3 patients (9.1%) had AML 
with TBS. The tumor was in the right kidney in 15 (45.5%) patients, in the left kidney in 17 (51.5%) patients, and 
bilateral in only 1 patient (3%) who was diagnosed with TBS. At presentation, flank pain was the main symptom in 
23 patients (69.7%).

CONCLUSIONS: Surgical resection of RAML provides short-term symptomatic relieve and long-term survival.
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Introduction

Renal angiomyolipoma (RAML) is an uncommon 
benign tumor with a female predisposition and a frequency 
ranging from 0.2% to 0.6%. In 80% of cases, they 
appear as sporadic, isolated entities. Tuberous sclerosis 
complex or pulmonary lymphangioleiomyomatosis are 
responsible for the remaining 20% of angiomyolipomas 
(AMLs) [1], [2]. Smooth muscle cells, adipose tissue, 
and blood vessels are among the three mesenchymal 
constituents that make up the mesenchyme [3].

The majority of RAML patients are 
asymptomatic and are identified by chance during an 
abdominal ultrasound or computed tomography (CT) 
scan [4].

The most common clinical characteristic is still 
pain. The majority of the other symptoms are produced 
by spontaneous bleeding in the tumor, which is caused 
by the high vascularization, stiffness, and inelasticity, 
and tortuosity of the blood vessels, which can lead to 
retroperitoneal bleeding and shock [5].

Oesterling et al. [6] have redesigned RAML 
treatment by suggesting a systematic approach 
based on tumor size and symptoms. Symptomatic 

tumors greater than 4 cm should be angiographically 
investigated and treated with embolization or nephron-
preserving surgery.

Because RAML is benign, it is an ideal tumor for 
nephron-sparing treatment such as tumor enucleation, 
partial nephrectomy, or selective arterial embolization. 
However, because data on organ preservation surgery 
in RAML are limited, patients have continued to be 
treated with nephrectomy [7], [8].

We describe our 10-year experience with AML 
and discuss the treatment strategies employed at our 
center.

Patients and Methods

All 33 individuals with pathologically confirmed 
RAML had their medical records reviewed. Over the 
course of 10 years, these patients were treated at our 
center by either nephrectomy or nephron-sparing surgery 
(NSS), and their records were evaluated for patient age 
and sex, tumor location and size, and TBS association. 
The Gomez criteria were used to diagnose TBS [9].
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All patients were evaluated for signs and 
symptoms of RAML such as flank pain, hemorrhage, 
abdominal distension, nausea, vomiting, and anemia. 
Pre- and post-operative renal function was investigated 
by the measurements of serum creatinine and urea 
concentrations. In addition, CT, or magnetic resonance 
imaging (MRI), and/or ultrasonographic findings 
of RAML were reviewed to reevaluate the specific 
morphology of the tumors.

Follow-up investigations consisted of regular 
ultrasonographic and CT investigations. Usually, the 
first CT scan was performed 3 months postoperatively; 
further evaluation of both kidneys or the remaining 
one was done by serial ultrasonography with CT 
scans being only performed in case of significant 
morphological changes of the kidney. The patients were 
followed up for a median period of 6 years, ranging from 
3 to 15 years. Statistical analysis was performed using 
Wilcoxon’s signed-rank test to compare differences in 
the pre- and post-operative results.

Results

All patients with pathologically confirmed 
RAML who underwent either NSS or nephrectomy 
were retrospectively reviewed. Table 1 summarizes the 
characteristics of the patients regarding age, gender, 
tumor location, tumor size, operative details, and 
follow-up.

There were 28 females (84.8%) and 5 males 
(15.2%) with a median age that was 52 (range 22–74) 
years at the time of surgery. Thirty patients (90.9%) had 
sporadic isolated AML, and 3 patients (9.1%) had AML 
with TBS (Figure 1). The tumor was in the right kidney 
in 15 (45.5%) patients, in the left kidney in 17 (51.5%) 
patients, and bilateral in only 1 patient (3%) who 
was diagnosed with TBS (Figure 2). At presentation, 
flank pain was the main symptom in 23 patients 
(69.7%), abdominal mass in three patients, bleeding 
in 3 patients (9.1%), and incidentally discovered in 
7 patients (21.2%).

Using ultrasound, CT, or MRI failed to 
establish the RAML diagnosis in six RAML patients 
(four as retroperitoneal liposarcoma and two as renal 
cell carcinoma). However, RAML was diagnosed 
in 27 patients using the investigation mentioned 
above. The mean maximum tumor diameter was 
12.2 cm. The lower pole of the kidney was affected 
by the tumor in 15 patients (45.5%), the upper pole 
in 12 patients (36.4%), central in 5 patients (15.2%), 
and one arising from the lateral border of the kidney 
(3%).

Total nephrectomy was done for 24 patients 
(72.7%) (Figure 3), nephron-preserving surgery was 
performed in 9 patients (27.3%). Nineteen patients were 
conducted through an open surgical approach (57.6%). 
Twelve patients were performed with laparoscopy 
(36.4%), 2 patients (6.1%) were operated on with the 
aid of a robotic approach.

Figure 1: Pre-operative computed tomography scan of angiomyolipoma 
large bilateral lesions

Post-operative complications occurred in 
4 patients (12.1%) in the form of post-operative 
bleeding in two patients, a diaphragmatic tear in only 
one patient, and IVC intraoperative injury in only one 
patient. The mean 3-year post-operative creatinine 
level was 1.4 ± 0.3 mg/dl.

Table 1: Perioperative characteristics
Age

Mean ± SD 49.9 ± 14.7 years
Median (range) 52 (22–74) years

Sex
Male 5 (15.2%)
Female 28 (84.8%)

Type
TBS 3 (9.1%)
Sporadic 30 (90.9%)

Symptoms
Bleeding 3 (9.1%)
Incidentally 
discovered

7 (21.2%)

Pain 23 (69.7%)
Laterality

Bilateral 1 (3%)
Right 15 (45.5%)
Left 17 (51.5%)

Tumor location within the kidney
Lateral 1 (3%)
Central 5 (15.2%)
Upper 12 (36.4%)
Lower 15 (45.5%)

Maximum diameter
Mean ± SD 12.2 ± 6.8 cm
Median (range) 10 (5–35) cm

Surgical approaches
Robotic 2 (6.1%)
Laparoscopic 12 (36.4%)
Open 19 (57.6%)

Nephrectomy types
Partial 9 (27.3%)
Total 24 (72.7%)

Pre-operative creatine level
Mean ± SD 1.1 ± 0.3 mg/dl
Median (range) 1.0 (0.6–2.0) mg/dl

Post-operative creatine level
Mean ± SD 1.4 ± 0.3 mg/dl
Median (range) 1.4 (0.8–2.2) mg/dl

Postoperative complications
Bleeding 2 (6.1%), diaphragmatic tear 1 (3%), IVC injury 1 (3%). SD: Standard deviation.
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manifestations reported earlier [17].

Figure 3: Total nephrectomy in angiomyolipoma patient

Yamakado et al. reported that significant 
relationships between the size of the tumor and rupture 
in AMLs are the main predictor of bleeding. In the present 
study, a small-sized tumor as 5 cm was presented with 
pain, abdominal mass in seven patients [17].

In RAML, surgical interventions are indicated 
to relieve pain or bleeding symptoms or establish a 
diagnosis when the lesion has a high suspicion of 
carcinoma [18]. Moreover, although surgical excision 
by either partial or radical nephrectomy is the only 
treatment that improves patients’ complaints, the 
recurrence rate is high [19].

In RAML, surgery is indicated to relieve pain 
or bleeding symptoms or diagnose if the lesion is 
strongly suspected to be carcinoma [20]. Although 
surgical excision by partial or radical nephrectomy is 
the only treatment that improves patient discomfort, 
the recurrence rate is high [21]. Total renal excision is 
only recommended for rescuing patients if the RAML is 
very large, there is a high suspicion of malignancy, or 
other therapeutic approaches are not visible [22], [23]. 
In this study, in cases of misdiagnosis operated with 
a nephron-protective surgical procedure, complete 
kidney removal was performed in approximately 76% 
of the cases. Nevertheless, some authors advocate 
a nephron-sparing operation to obtain an accurate 
histological diagnosis regardless of the tumor size. 
Total nephrectomy was performed in 24 patients 
(72.7%) because of the size, central location of the 

Figure 2: Skin manifestations of tuberous sclerosis

Discussion

The study presents our experience with AML. 
The classic RAML is one of the kidney’s most common 
benign renal lesions, consisting of 2.0–6.4% of all 
kidney tumors and about 1% of surgically removed 
renal tumors [10], [11], [12].

In the present study, the patients were in the 
fourth to sixth decades of life, with a mean age of 
49.9 years, similar to previously reported [13], [14]. 
About 80% of RAMLs occur primarily in women between 
the 4th and 7th decade of life and develop spontaneously 
regardless of TS [15], as demonstrated in the present 
study (female: male = 85%:15%). The increasing 
incidence in women may be partly due to hormonal 
differences. Angiomyolipomata typically expresses 
receptors for both estrogen and progesterone [16]. In 
contrast, renal AMLs associated with TS most often 
occur at a younger age (two patients 28 and one 
56 years), bilaterally (in one of three patients) developed 
and frequently symptomatic large-sized lesion.

The tumor was unilateral in 97% of patients 
(45.5% in the right and 51.5% in the left kidney), and 
only one patient had TBS had bilateral RAML (Figure 1). 
Patients presented with flank pain (69.7%), abdominal 
mass (9.1%), bleeding (9.1%), and (21.2%) of the 
patients, the RAML has detected accidentally. These 
presentations frequencies are similar to the clinical 

https://oamjms.eu/index.php/mjms/index


 Salama et al. Renal Angiomyolipoma

Open Access Maced J Med Sci. 2022 Jan 03; 10(B):48-51. 51

tumor, and the difficulty of making a diagnosis before 
surgery [24], [25].

Conclusions

Surgical resection of RAML provides short-
term symptomatic relieve and long-term survival.
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