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Tuberous sclerosis-associated renal angiomyolipoma:
A report of two cases and review of the literature
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Abstract. In the general population, tuberous sclerosis-asso-
ciated renal angiomyolipoma (RAML) is a rare benign
hamartoma with potentially life-threatening complications
and a poor prognosis. The two patients reported in the present
study, who were diagnosed with bilateral RAML and sponta-
neous rupture of the RAML with tuberous sclerosis, presented
with flank pain, abdominal pain, hemorrhage, hematuria and
multiple lesions. The two cases are representative examples of
the disease, and highlight the importance of determining the
risk of acute hemorrhage in the early stages, and the signifi-
cance of timely and proper treatment.

Introduction

Renal angiomyolipoma (RAML) is a type of benign hamar-
toma that may occur sporadically or be associated with
tuberous sclerosis complex (TSC) (1-3). It has been reported
that the number of sporadic angiomyolipomas is four times
that of the cases associated with TSC (3.,4). Generally, ~80% of
patients with TSC have hamartoma. However, RAML associ-
ated with TSC comprises only 0.3% of all renal neoplasms (5).
In short, RAML is common in patients with TSC, but rare in
the general population (2). Notably, TSC-associated RAMLs
are typically bilateral and multifocal, larger, and more likely
to lead to potentially life-threatening hemorrhage compared
with isolated RAML (1).

TSC is a rare autosomal dominant disease with incomplete
penetrance; it is characterized by a constellation of findings
affecting multiple organ systems, and has a worldwide
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prevalence of ~1/6,000 to 1/12,000 individuals (2,6-8).
According to the relevant literature, TSC may be associated
with glial tumors, adenoma sebaceum, rhabdomyoma and
hamartomatous tumors of the thyroid, retina, liver, pancreas,
lung, kidney, adrenals and ovaries. The clinical manifestations
of TSC depend on the target organs, such as the brain, skin,
kidneys, lungs and heart, or the organs that are oppressed by
the expansion of the lesions (3,9,10).

The present study reports two cases of TSC-associated
RAML.

Case reports

Case one. A 31-year-old woman with a chief complaint of left
flank pain and abdominal pain of three months duration was
admitted to Peking University Shenzhen Hospital (Shenzhen,
China) in March 2016. Laboratory examinations yielded the
following results: Red blood cell (RBC) count, 3.59x10'%/1
(normal range, 4.0-5.5x10'%/1); and hemoglobin (HGB)
level, 111 g/l (normal range, 120-160 g/I). Subsequently, a
contrast-enhanced computed tomography (CE-CT) scan indi-
cated bilateral multiple renal masses with a large hematoma
in the left kidney (Fig. 1A), and no enhancement (Fig. 1B).
Additionally, magnetic resonance imaging (MRI) of the brain
was performed, revealing multiple swellings of the cortex, with
increased signal intensity in the left temporal lobe, parietal
lobe, occipital lobe, and two frontal lobes, and a small focal
ischemia in the right basal ganglion (Fig. 2). The patient was
diagnosed with bilateral RAMLs and spontaneous rupture of
the left RAML with TSC, which was temporarily managed
conservatively without further intervention, as the hemorrhage
was controlled by the use of hemostatic drugs; therefore, selec-
tive arterial embolization was not performed.

In May 2016, the patient returned to hospital for further
treatment. The results of laboratory examinations were as
follows: RBC count, 3.77x10'%/1; and HGB level, 113 g/I.
In addition, physical examination revealed tenderness and
pain on percussion pain over the region of the left kidney.
Abdominal palpation revealed a giant mass with tenderness
in the left quadrant. Prior to the planned partial nephrectomy,
ultrasonography of the urinary system was performed, which
revealed bilateral multiple solid lesions; among these masses,
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Figure 1. (A) Computed tomography in March 2016 indicated bilateral mul-
tiple renal masses with a left massive hematoma; (B) no enhancement was
visible.

Figure 2. Magnetic resonance imaging of the brain revealed multiple cortical
swellings with increased signal intensity in the left temporal lobe, parietal
lobe, occipital lobe, and both frontal lobes, and a small focal ischemia in the
right basal ganglion.

Figure 3. (A) Computed tomography in June 2016 indicated bilateral multiple
renal masses with a left massive hematoma; (B) no enhancement was visible.

the largest one was ~8.75x7.95 cm and located in the left
kidney. A further CE-CT scan of the abdomen revealed bilat-
eral multiple renal masses with a massive hematoma in the left
kidney (Fig. 3A), with no enhancement (Fig. 3B).

Following the diagnosis of left-sidled RAML with TSC,
it was determined that the patient required surgical treat-
ment, and a left partial nephrectomy was planned as the
tumor size was >4 cm, in line with the surgical indications.
However, during the surgery, the residual kidney tissue was
found to be insufficient; therefore, rather than suturing the
kidney to retain the residual tissue, a total nephrectomy was
carried out. Histological examination indicated a left RAML
composed of well-differentiated vessels, smooth muscle and
adipose tissue (Fig. 4). To date, the patient has been followed
up for ~1 year post-surgery. The patient recovered well, and
no postoperative complications were observed. Urinary
ultrasound every 6 months was suggested as follow-up over
the next few years.

Case two. In June 2016, a 45-year-old man presented to the
Emergency Department of Peking University Shenzhen
Hospital with sudden-onset abdominal pain, hematuria and

707

Figure 4. Pathological examination demonstrated that the lesion was com-
posed of well-differentiated adipose tissue, smooth muscle and thick-walled
vessels (hematoxylin and eosin staining; magnification, x200).

Figure 5. Computed tomography scans. (A) Multiple heterogeneous lesions
were detected in the bilateral kidneys with (B) no enhancement. (C) The
scans showed a perinephric and subcapsular hematoma secondary to rupture
of a left-sided renal angiomyolipoma with (D) no enhancement.

proteinuria. The patient had a history of left lumbar pain of
9 years duration, and his son had previously been diagnosed
with bilateral multiple RAML. Laboratory examinations
were performed, yielding the following results: RBC count,
4.57x10"/1; HGB level, 132 g/1; white blood cell count,
12.84x10%/1 (normal range, 4-10x10%/1); neutrophilic granulo-
cyte percentage, 82.7% (normal range, 50-70%); urine protein,
2+ (normal, -); urine occult blood, 2+ (normal, -). Emergency
ultrasonography was performed, revealing bilateral multiple
renal lesions, prompting suspicion for RAML. Among
the masses revealed by ultrasound, the largest measured
~11.1x8.6 cm and was located in the left kidney. Additionally,
a CE-CT scan of the abdomen and pelvis was carried out,
which showed bilateral renal masses in both kidneys (Fig. 5A),
with perinephric and subcapsular hematoma secondary to
rupture of the left-sided RAML (Fig. 5C). No enhancement
was observed (Fig. 5B and D).

The patient was transferred to the Department of Urology for
treatmentofaspontaneousretroperitonealhemorrhage.According
to the chief complaint, laboratory examination results, imaging
findings and family history of bilateral multiple RAML, the
patient was diagnosed with TSC-associated RAML. The patient's
condition was managed with conservative treatment, comprising
analgesia, hemostasis and fluid infusion; selective arterial
embolization was not performed at the time of hospitalization
as the hemorrhage had been under control. Partial nephrec-



tomy was planned for 3 months later as the tumor size of
~10 cm was in line with the surgical indications. The patient
was followed up for ~1 year. Although a partial nephrectomy
was suggested, the patient insisted on conservative treat-
ment, such as use of hemostatic drugs. To date, the patient
has only complained of mild flank pain, and no abnormal
laboratory examination results have been noted. Partial nephrec-
tomy is still recommended for this patient as it is expected to
have a positive effect on preventing rupture of the tumor.

Discussion

RAMLs are benign hamartomas that are histologically
composed of blood vessels, smooth muscle and adipose tissues
in variable proportions (1-3,11). For angiomyolipomas in
general, ~80% of cases occur sporadically and 20% of cases
occur in patients with TSC (1). Overall, the number of sporadic
RAMLs is four times that of the cases of TSC-associated
RAML (3). Furthermore, TSC-associated RAMLSs are more
likely to be large, multifocal, and complicated by flank
pain, abdominal pain, retroperitoneal hemorrhage or hema-
turia (1-3,6,11,12). TSC-associated RAMLs have a greater risk
of hemorrhage compared with sporadic RAMLs (12-14).

As described, TSC-associated RAML is an unusual lesion
that behaves like a benign tumor. At present, few cases have
been reported that illustrate the potential for life-threatening
hemorrhage due to spontaneous rupture of the RAML in
patients with TSC; this hemorrhage may occur because, along
with the growth of the tumor, the increased blood supply
can result in angiectasis and enlargement of arterial aneu-
rysms (11,12). Additionally, multifocal lesions associated with
TSC grow rapidly and are more likely to rupture if their size
exceeds 4 cm (2,5,11). Thus, patients with lesions measuring
>4 cm require proper intervention at the appropriate time in
order to avoid the primary complications of retroperitoneal
hemorrhage, as the risk of hemorrhage is critical in such
patients.

The treatment strategy predominantly depends on the size
of the lesion and the presence of symptoms. Surgical treatment
for RAML is considered the optimal approach if complica-
tions occur, if the size of the tumor reaches 4 cm, or if renal
malignancy is suspected. Generally, the indications for inter-
vention include acute hemorrhage and pain, or size >4 cm even
when asymptomatic (2,6,8,11).

For the two patients described in the current report,
rupture of RAML occurred, and the patients presented with
flank pain, abdominal pain, hemorrhage and large neoplasms.
Typically, the first choice for treatment should be selective
embolization. However, in the present cases, hemorrhage was
controlled due to the use of hemostatic drugs, so selective arte-
rial embolization was not immediately performed. During the
following three months, the two patients complained of only
mild flank pain, and had no abnormal laboratory examina-
tion results, so selective arterial embolization was still not
performed. Eventually, in the fourth month, when bleeding
was under control, the tumor size in each case (respectively ~8
and ~10 cm) was in line with the indications for surgery, and
surgery was therefore considered. In addition to the typical
clinical symptoms, surgical treatment was deemed necessary
in the two cases as this is the most effective way to avoid
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recurrences of tumor rupture and retroperitoneal hemorrhage.
Partial nephrectomy was the primary surgical option.

In conclusion, the present case report highlights two
important aspects for clinicians. First, in order to avoid poten-
tially life-threatening hemorrhage, the spontaneous rupture of
RAML in patients with TSC requires timely and proper inter-
vention by hemostatic drugs or selective arterial embolization.
Second, tumors >4 cm should be resected to avoid the primary
complications of retroperitoneal hemorrhage. It is clear that
early detection and diagnosis of the disease can reduce the
occurrence of serious complications. In order to ensure timely
and proper treatment, urologists should be conscious of the
risk of hemorrhage.
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