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ABSTRACT

Angiomyolipomas are the most common mesenchymal renal neoplasms. Two

types have been described:

(i) sporadic angiomyolipoma and (ii)
angiomyolipoma associated with tuberous sclerosis.

Giant aneurysm

formation is usually noted in angiomyolipomas associated with tuberous
sclerosis and is rare in sporadic variety. Tumor diameter and aneurysm
diameter have been used as predictors of rupture. We report a rare case of
aneurysm formation in a sporadic angiomyolipoma.

CASE REPORT

CASE REPORT

A 42 year old female patient was referred for
transabdominal ultrasonography for right flank pain and two
episodes of hematuria. The urine microscopic examination
showed normochromic normocytic red blood cells.

Ultrasonography revealed a 8 x 7 x 8.5 cm heteroechoic
mass in the lower pole of the right kidney. The mass had
central anechoic region and a thick hyperechoic periphery
(Fig. 1a). On color doppler, the central anechoic area showed
"swirling" flow pattern due to blood flow both towards and
away from the probe (Fig. 1b).

Contrast enhanced CT of abdomen was done for better
lesion characterization using Philips Brilliance 40 slice
scanner. Images were obtained in both nephrographic (80-120
secs) and excretory (3-5 mins) phase. The scans revealed a
right renal mass measuring 9 x 8.4 x 8.5 cm with areas of
intermixed soft tissue and fat attenuation (HU= -45 to -80)
along with thick enhancing septae (Fig. 2a). A well defined
round area measuring 2.9 x 2 x 2.6 ¢cm with enhancement
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similar to arterial enhancement was noted within the mass (Fig.
2b, Fig. 2c). Other abdominal structures were normal. Concern
of tuberous sclerosis was raised and a CT head was performed
to rule out calcified subependymal nodules and cortical tubers.
External stigma of tuberous sclerosis like facial, periungual
angiofibromas, Shagreen patches and ash-leaf macules were
absent.

Based on the clinical and imaging findings, diagnosis of
"Sporadic angiomyolipoma of the right kidney with giant
aneurysm formation" was made. Right radical nephrectomy
was performed in this patient using transperitoneal approach
(Fig. 3a, Fig. 3b). The dissected specimen showed a large fat
intermixed lower pole mass measuring 9.5 x 9 x 8.5 cm. Cut
section showed a large aneurysm that corresponded to the
imaging appearance. Histopathological specimen revealed
admixture of mature adipose tissue, thick walled blood vessels
lacking elastic tissue and smooth muscle cells (Fig. 3c, Fig.
3d). The post operative period was uneventful and renal
function tests stayed within normal limits.
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DISCUSSION

Angiomyolipomas (AMLs) are the most common
mesenchymal renal neoplasms, and neoplasms of perivascular
epithelioid cells'. They are observed in 0.1 to 0.22 % of the
general population and are four times more common in female
[1]. Two types have been described: sporadic isolated
angiomyolipoma and angiomyolipoma associated with
tuberous sclerosis. Approximately 80-90% of renal AMLs
occur sporadically [2].

Tuberous sclerosis complex (TSC) is a common
neurocutaneous disease inherited in an autosomal dominant
pattern, although spontaneous mutations are noted. TSC
affects many organs, most commonly the brain, skin, eyes,
heart, kidneys, and lungs. Renal manifestations of tuberous
sclerosis complex include angiomyolipomas and renal cysts
[3]. Angiomyolipomas are found in 70-80% of patients with
TSC and 20% of individuals with angiomyolipoma have TSC.

Based on histology two distinct subtypes of AMLs are
described: classic triphasic and monotypic epithelioid AML
[4]. Classical AMLs are benign and composed of a
proliferation of blood vessels, smooth muscle and adipose
tissue in variable proportions. Epithelioid AMLs are composed
of pure epithelioid cells with characteristic absence of adipose
cells and abnormal blood vessels [4]. These tumors are said to
have malignant potential however, the percentage of cases of
renal malignancy due to epithelioid AML is not known [5].

In most cases the diagnosis of classic AML is easily made
in presence of detectable amount of fat which appears
hyperechoic on sonography equal to renal sinus fat or
producing negatively attenuating areas on CT or TI
hyperintensity with signal loss on fat saturated sequences on
MR imaging [6, 7]. Small quantities of fat can be detected with
confidence using opposed phase MR imaging and frequency-
selective fat-suppressed T1-weighted imaging showing signal
drop [2]. On opposed phase imaging characteristic sharp black
line occurs at the fat-water interface referred to as the "India
ink artifact" [8]. The frequency of AMLs with minimal fat
content has been reported in as 4.5% [2]. Calcification is very
rarely seen in AML with only four cases being reported in
literature [6]. Presence of calcification however should suggest
an alternate diagnosis especially renal cell carcinoma.

Blood vessels in AML frequently have an angiomatous
arrangement, wherein the vessels are tortuous and thick
walled. The characteristic absence of elastic tissue in the tumor
vessels predisposes the patient to small, saccular aneurysms
formation and spontaneous hemorrhage [9, 10]. Hemorrhage
can be intraparenchymal, intraperitoneal or retroperitoneal and
can be life threatening.

TSC-associated angiomyolipoma tends to be larger,
multiple and more likely to cause spontaneous haemorrhage
than sporadic forms of angiomyolipoma [11].

In a study by Yamakado et al, incidence of aneurysm
formation in AML was 76%. The mean diameter range of
aneurysms in his study was 2-7 mm [12]. Large aneurysms are
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rarely seen in imaging and to our knowledge three cases have
been reported two in association with tuberous sclerosis
complex [13, 14] and one sporadic [15].

Tumor diameter and aneurysm diameter have been used as
a criterion for predictors of rupture and hence prophylactic
treatment. Yamakado et al, reported significant differences in
mean tumor size (11.4 cm +/- 5.5 vs 5.0 cm +/- 3.1) and mean
aneurysm size (13.3 mm +/- 6.2 vs 2.4 mm +/- 2.9) between
the ruptured and unruptured tumor groups. Grossly, tumor size
of 4 cm or larger and aneurysm size of 5 mm or larger were
used as predictors of rupture with sensitivity and specificity,
respectively, being 100% and 38% with the former and 100%
and 86% with the latter criterion [12].

Due to the tendency of progressive tumor growth and
aneurysmal rupture, Oesterling et al have proposed the
following treatment protocol based on size and symptoms of
AML. Patients may be followed conservatively with yearly CT
scans for those with isolated AML < 4 cm in diameter and 6
monthly scans for those with lesions > 4 cm for assessment of
growth. Patients with tuberous sclerosis complex and AML < 4
cm in diameter should be followed by a semiannual CT scan
[16].

As a benign lesion that is usually asymptomatic,
angiomyolipoma may often not require intervention [11].
Indications for intervention include suspicion of malignancy,
spontaneous haemorrhage causing significant symptoms, pain,
haematuria and risk of rupture or other complication as the
formation of an intrarenal aneurysm [12]. Most of
symptomatic angiomyolipoma can be managed by nephron-
sparing approaches, including angiographic embolization or
partial nephrectomy; nevertheless some selected patients may
require complete nephrectomy [11].

TEACHING POINT

Diagnosis of renal angiomyolipoma must prompt us to
rule out tuberous sclerosis complex. Aneurysm formation in
sporadic tumors is a rare phenomenon. Tumor size of 4 cm or
larger and aneurysm size of 5 mm or larger are predictors of
rupture.
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FIGURES

Figure 1a: 42 yr female with aneurysm formation in right
renal angiomyolipoma: Transabdominal ultrasonography using
3.5 MHz electrical curvilinear array probe (Philips HDI 4000)
of right lumbar region shows 8 x 7 x 8.5 cm heteroechoic mass
in lower pole. The mass (m) shows central anechoic region
(marked aneurysm) and a thick hyperechoic periphery (arrow)
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Figure 1b: 42 yr female with aneurysm formation in right
renal angiomyolipoma:

Transabdominal ultrasonography using 3.5 MHz electrical
curvilinear array probe (Philips HDI 4000) of right lumbar
region with application of color Doppler shows "swirling"
flow pattern within the anechoic region of the mass (arrow).
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Figure 2a: 42 yr female with aneurysm formation in right
renal angiomyolipoma: Plain axial CT scan (Philips 40 slice
multidetector helical CT, at lumbar level) shows mixed density
right renal mass with areas of fat attenuation (arrow). Few
areas of hyperdensity were also noted within the mass
(arrowhead). Parameters used: kVp - 120; mA - 306; slice
thickness - 3mm.

Figure 2b: 42 yr female with aneurysm formation in right
renal angiomyolipoma: Contrast enhanced axial CT (Philips 40
slice multidetector helical CT at same level in arterial phase
using non-ionic iodinated contrast agent Iohexol 90 ml
manually injected) shows moderate heterogenous enhancement
of the mass along with septal enhancement (arrow head).
Intense vascular equivalent enhancing area is seen within mass
consistent with partially thrombosed aneurysm (arrow).
Parameters used: kVp - 120; mA - 206; slice thickness - 2mm.
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Figure 2c: 42 yr female with aneurysm formation in right
renal angiomyolipoma: Coronal reformatted CT in maximum
intensity projection (Philips 40 slice multidetector helical CT
in arterial phase using non-ionic iodinated contrast agent
Iohexol 90 ml manually injected) clearly demonstrates fatty
right lower pole renal mass with partially thrombosed
aneurysm (arrow). Parameters used: Parameters used: kVp -
120; mA - 206; Maximum Intensity Projection applied.
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Figure 3a: 42 yr female with right renal angiomyolipoma:
Post operative appearance of the radical nephrectomy
specimen showing lower pole mass (arrowhead) and the
normal renal parenchyma (arrow).

Figure 3b: 42 yr female with right renal angiomyolipoma: Cut
section of the radical nephrectomy specimen showing fat
containing 9.5 x 9 x 8 cm mass (arrowhead). Arrow points to
aneurysm with thrombosed blood within.
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Figure 3c: 42 yr female with right renal angiomyolipoma:
Histopathology with H & E staining (low magnification)
showing mature adipose cells (arrow) and areas of hemorrhage
(curved arrow). Long straight arrow shows the normal renal
tissue.

Figure 3d: 42 yr female with right renal angiomyolipoma:
Histopathology with H & E staining (high magnification)
showing admixture of mature adipose tissue (arrow), thick
walled blood vessels lacking elastic tissue (curved arrow) and
smooth muscle cells (arrowhead).
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MRI
MASSES us CT
TiW T2W
Hyperechoic; can be Pure fat / intermixed soff Iso to Hyperintense with | Hyperintense. in
multiple in tuberoug tissue  with  moderate suppression on fat saturated | out phase imaging
sclerosis complex; enhancement; no images. for  microscopic
Angiomyolipoma calcification fat shows signal
drop.
Hyperechoic; Lipomas are  well | hyperintense with suppression | Hyperintense
Lipomas are well | encapsulated with pure | on fat saturated sequences;
Li ) encapsulated with | fat content; intermixed | hypointense if myxoid / soft
Ipoma . . . .
) pure fat content; | soft tissue with | tissue component dominates;
liposarcoma ) ) ) )
intermixed soft tissue | enhancement seen in | +/- enhancement
seen in liposarcoma; liposarcoma;

+/- calcification;

Renal cell carcinoma

-tumor containing fat
-lipid producing
necrosis

-engulfed perirenal

echoic on US;

Hypoliso/hyper

Hypodense soft tissue
attenuating; presence of
calcification;  contrast
enhancement less than

renal parenchyma;

Hypointense; enhancement less

than renal parenchyma

Hyperintense

or sinus fat
Hypo; variable +/- calcification; show | Hypo /iso intense Iso to
typical spoke wheel hyperintense with
pattern  of  contrast hypointense
Oncocytomas enhancement central scar.
“Spoke  wheel”
pattern of contrast
enhancement.
Large renal calculus | Large renal calculus | ‘Great mimicker of | Hyperintense.
Xanthogranulomatou | in >90% cases with | with hydronephrosis and | malignancy’  peripheral  fat | Calculus is signal
s pyelonepbhritis hydronephrosis and | peripheral fat | hyperintense with suppression | void in all
(chronic peripheral attenuation. If | on fat saturated sequence. | sequences
granulomatous hyperechogenicity microscopic fat then low | Usually no contrast
inflammation) attenuating. Usually non | enhancement
functioning kidney.
Table 1: Differential diagnoses of angiomyolipoma
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Etiology Neoplasms of “perivascular epithelioid cells”
_ 0.1 to 0.22 % in general population
Incidence ) .
20% in tuberous sclerosis complex
Gender ratio F:M=4:1

Age predilection | Middle aged female

US: hyperechoic mass. “to and fro” color pattern on Doppler in aneurysm.

) CT: mass with fat attenuation. Calcification is absent. Aneurysm seen as a vascular
Imaging features ) ) ) o )
enhancing mass with or without thrombosis in arterial phase

MRI: bright mass on T1, T2 with drop in signal on fat suppressed sequences.

Complications Aneurysm formation, rupture, hemodynamic instability, secondary infection

Aneurysm formation common in Tuberous sclerosis.
Predictors of
Mean tumor diameter : 11.4 cm
aneurysm rupture )
Mean aneurysm diameter : 13.3 mm

Risk factors for )
Pregnancy, large tumor and aneurysm size (see above).
tumor rupture

Tumor recurrence very rare in sporadic cases. In TSC, contra lateral tumor recurrence

Prognosis

reported.
Treatment Symptomatic rupture: embolisation/ partial / radical nephrectomy.
options Small / asymptomatic aneurysm: embolisation.

Table 2: Summary table for angiomyolipoma
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