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morphic blood vessels, smooth muscle, and adipose tissue. Angiomyolipomas that
usually are found in patients with tuberous sclerosis tend to bleed because of their hyper-
vascularity and the presence of small aneurysms. CT is the diagnostic tool of choice because search, Hospital General
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a mass in the upper lobe of the right kidney. A supplementary abdominal MSCT obtained in y;_4 . sur Clinic and
both nephrographic (80-120 secs) and excretory (3-5 mins) phase reported a hypodense
mass located at the level of the upper pole of the right kidney. A renal angiogram with embo-
lisation of the tumour and aneurysm was performed, and then the patient underwent right
open radical nephrectomy. In this report, we discuss the imaging features of the angiomioli-
poma as well as the two-step treatment using transarterial embolisation of the tumour and
aneurysm followed by radical nephrectomy.
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1 - OtTneaeHre pamriono-
THH, KAMHHUKA Medica
CNOPAAUYHECKAA NOYEYHAA AHTUOMUOAUTIOMA Sur u ¢or.
C BHYTPUONYXOAEBOW AHEBPU3IMOM 1;/1@;41{0. MeKCPg"“'
- bOABHHIIA OOIIIETO
_ ocpriast Mekcrku
Pobepto KopoHa-Ceanabo!, Avme Ceanabo-T10o30c?, ?ﬁomp Anyapno Au-
Xoce AabbepTo Mapcra-Ae-Aa-PyaHTE?, neara.
XyaH UrHacuo CreHHep-lNepec MaBrAaHS, SpHeCTo PoAaaH-Baacaec 24 Mexwko, Mekcuka.

3 - OTaeaeHyEe YPOAOTHH,

KAMHHKA U ¢poHa Medica
HTMOMUOAUIIOMA SIBAIETCH Hauboaee PacrnpoCcTpaHEHHBIM ME3CHXHMAaABHBIM HOBO-

obpa3oBaHueM 1odek u Habamogaercd B 0,1%-0,22% ot obI1ielf YMCAEHHOCTH Hace-
aeang. Kaaccruyeckas dopMa aHTHOMHOAHUIIOMBI MMeeT TpexdasHble I'HCTOIIATOAO-
THYEeCKHe XapaKTEepPHUCTHUKH, COAepIKalllie Pa3AHuYHbIe IIPOIOPIIHU AUCMOP(MHBIX KPOBEHOC-
HBIX COCYIOB, TAQIKHUX MBIIII] 1 3 KUPOBOH TKAaHU. AHTHOMHOAHUIIOMBI KOTOPbIE OOBIYHO BCTpe-
4aloTcs y MaIUMeHTOB ¢ TyDEepPO3HBIM CKAEPO30M, YAaCTO KPOBOTOYAT H3-3a I'HIIEePBACKYASIPH-
3alU¥ U HaAW4HUsg HEOOABIIIHX aHeBpHU3M. KoMmbloTepHas ToMorpadus SBAFETCS «30A0THIM»
CTaHJAPTOM B AHATHOCTHKE JAaHHOM IIATOAOTHH B BHUAY BbBICOKOH YYBCTBUTEABHOCTH METOMA.
[IpencraBasseM KAMHUYECKUH CAydail 35-A€THEH mallMeHTKH, KOTopas o0paTuaach B

Sur, oTneseHIe PaIHIoAO-
UM, GOABHHIIA ODIIIETO
mpocprasg B Mexuko
«[IokTop Onyapmo Au-
earar.

Mexuko, Mekcuka.

4 — CeuyeHOBCKUI YHU-
BEPCHUTET.

Mocksa, Poccus.
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OTZEA€HHE HEOTAOXKHOM ITOMOIIM IIO II0BoAy 0oae#l B smuracTpasbHOM obaactu. Y3U Oproim-
HOH IIOAOCTH OBIAO ITPOBENEHO IIPU IIOAO03PEHHH HAa KEAYHOKAMEHHYIO 0OAe3Hb, IIPH 3TOM B
BepxXHEH moAe IIpaBoO¥ ITOYKHU ObIAO BbIIBA€HO oOpasoBanue. ITo qansiMm MCKT 6promHo# mo-
aoctu B He(pporpadudeckyto (80-120 cek) u B 3KCKpeTOpHYIO (3-5 MuH) dasbl BEITBAEHO TH-
ogeHCHoe obpa3BaHUeE, PACIIOAOKEHHOE Ha YPOBHE BEPXHETO IIOAIOCA ITPaBOY MOYKH. Briaa
BBIIIOAHEHA CEAEKTHBHAd aHrHorpadgud ¢ dMOoAM3alvel OIIyXOAW U aHEBPH3MBI C IIOCAELY-
oIIell IpaBOCTOPOHHEH paauKasbHOM HedpakroMueil. B aToM HabAIO[EHHUH IpencTaBAEHBI
OCOOEHHOCTH BH3YVaAH3aIIMHN AHTHOMHOAWIIOM, a TaK:Ke BO3MOKHOCTHU A€YEHUS C HCIIOAB30-
BaHHUEM TpaHCaAPTEePHAABHOH 5MOO0OAH3AIINN OIIyXOAW M aHEBPU3MBI C IIOCAEAVIOIIEH paau-
KaAbHOU HeppiIKTOMUEH.
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Angiomyolipoma is the most common
mesenchymal renal neoplasm,; it is observed
in 0.1 to 0.22% of the general population
and is four times more common in female

[1]. The classic angiomyolipoma has triphasic his-
topathologic characteristics, containing variable
proportions of dysmorphic blood vessels, smooth
muscle, and adipose tissue [2]. Two types have
been described: sporadic angiomyolipoma and an-
giomyolipoma associated with tuberous sclerosis,
these types reveal a distinctly different pathology
and imaging appearance, and in some cases, a
distinct clinical behaviour which determines the
treatment (Table 1) [3]. Angiomyolipomas in pa-
tients with tuberous sclerosis tend to bleed be-
cause of their hypervascularity and the presence
of small aneurysms. Macroaneurysms, are rarely
seen in imaging of these patients [4].
Angiomyolipomas may present as a well-
defined focal and infiltrative mass or as a pedun-
culated mass [5]. Angiomyolipomas, more than 4
cm in diameter, require treatment because of the
risk of bleeding [6]. CT is the diagnostic tool of
choice because of its high sensitivity detecting fat;
thin section non-contrast scans are preferable for
measurement of fat density [6]. AML appears hy-
perechoic on sonography equal to renal sinus fat
or producing negatively attenuating areas on CT
or T1 hyperintensity with signal loss on fat-
saturated sequences on MR imaging [7, 8]. With
the intent of early curative surgery for a presumed
renal cell carcinoma, many renal masses are re-
sected at surgery without a confirmed diagnosis.
Many of them are benign, and some are angio-
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myolipomas. The determination of renal angio-
myolipoma using imaging is, therefore, as im-
portant as ever [3]. Surgery is the best treatment
for these cases because of the risk of severe bleed-
ing following aneurysmal rupture [5]. This report
describes an unusual clinic presentation of renal
angiomyolipoma with an aneurysm found in a 3D
CT reconstruction in a 35-year-old female.

Case report.

A 35-year-old female was referred from the
emergency room with colicky pain, predominantly
in the epigastrium, intermittent, without triggers,
with occasional irradiation to the right upper
quadrant and sometimes bilateral lumbar pain,
which decreased partially with the use of oral an-
algesics. Later, the patient presented an episode of
severe pain accompanied by diaphoresis and
fainting, reaching syncope.

The patient referred non-quantified weight
loss in the last three months and progressive fa-
tigue. Blood studies were unremarkable, hematu-
ria was observed in the urinalysis, with preserved
renal function. An abdominal ultrasound was or-
dered, and it revealed a mass in the upper lobe of
the right kidney. A supplementary abdominal CT
obtained in both nephrographic (80-120 secs) and
excretory (3-5 mins) phase reported: right kidney
in a usual situation with dimensions 11.3x4.8x4.8
cm; a hypodense mass was observed in the paren-
chyma with a hypodense centre located at the lev-
el of the upper pole of right kidney, measuring
8.4x6.1x7.0 cm. In the non-contrasted phase,
mass density was between -71 to 23 Hounsfield
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Table Nel. Classification and clinical features of renal angiomyolipoma.
Classification of imaging features of renal angiomyo- .
. : Pathologica
the renal angio- lipoma types | behaviour Management
myolipoma CT MRI
Signal loss on
Classic AML Fat attenuation FS MRl and CS Benign Observation
MRI
No evidence of fat at
Fat Poor AML unenhanced CT**
. . . T2-hypointense
Triphasi Hyperattenuating ( > ){p ! .
. . No signal loss Biopsy
¢ benign Hyperattenuating 445 on CS MRI Benian followed b
AML AML HU) homogeneously . g . Y
enhancin No signal loss observation
g on FS MRI
T2-hypointense
Sporadic [—— Signal loss on Biopsy
(80%) Isoattenuating AML 10HU—25 IHE]J)( CS MRI + /- Benign followed by
Signal loss on observation
FS MRI***
Hyperattenuating (445 | T2-hypointense,
HU), homogeneousl .
homo enegusl en- enhangcin vL\j/itr): Blopsy
AML with epithelial cysts g . y . g Benign followed by
hancing cystic areas, or .
. . . observation
with cystic areas or multilocular
multilocular cystic cystic
. T2-hypoi
Hyperattenuating, ypointense .
(445 HU) heterogene- heterogeneous- Potentiall Resection or
Epithelioid AML . g ly enhancing or . y mTOR
ously enhancing or . malignant o
. . multilocular inhibitor
multilocular cystic .
cystic
Relative to
sporadic
types, more
likely to need
. . Beni
AML in tuberous sclerosis enlgn_ and '_[reatmfent
potentially including
complex . .
malignant resection,
embolisation,
Syndromi .
20%) ablation or
o MTOR inhib-
itor
Similar to
. sporadic
AML in Benlgn_ and types, but
L . potentially L
lymphangioleiomyomatosis . mTOR inhib-
malignant .
itor can be
one choice

AML.: angiomyolipomas; FS: frequency-selective fat suppression; CS: chemical shift; mTOR (mammalian target of rapamy-
cin). Attenuation values are approximations.

**When thin (1.5-3 mm) sections are used; ***Signal loss on FS MRI may or may not be present.
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Fig. 1 ¢ (Puc. 1 8)

Fig. 1d (Puc. 1r) Fig. 1 e (Puc. 1 a) Fig. 1 f(Puc. 1 e)

Fig. 1. MSCT. A 35 years old female, renal angiomyolipoma.

A, B, C - axial CT views during the non-contrast, nephrographic and excretory phases respectively, revealing a
heterogeneous, predominantly hypodense mass located at the level of the upper pole of right kidney.

D, E - coronal and sagittal views with contrast enhancement depicting the renal mass in the upper pole of the
right kidney.

F - 3D reconstruction where it is possible to identify the presence of a renal aneurysm (white arrow).
Puc. 1.  MCKT. XeHuwuHa 35 AeT, no4e4YHAs AHTMOMUOAUTNIOMA.

A, B, B — akcraabHble PEKOHCTPYKIIMK, HaTHBHAas, Hedporpaduyeckas U SKCKpeTopHas ¢asel. Onpeneasercs re-
TEPOTEHHOE, IIPENMYILIECTBEHHO THIIOAEHCHOE 00pa30BaHHe, PACIIOAOXKEHHOE HA YPOBHE BEPXHETO IIOAIOCA IIPABOM
IIOYKH.

I', [1 - KOpoHaAbHasl M CArUTTaAbHAsd DPKOHCTPYKIIHH, C KOHTPACTHBIM ycHAeHHeM. OmnpenesdgeTcss obpaszoBaHHe
BEPXHETO ITOAIOCA ITOYKH.

E - 3D pekoHCTpyKIHsd. AHEBpHU3Ma IIOYKHU (Oeaas CTpeAKa).
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Fig. 2 a (Puc. 2 a)

Fig. 2 b (Puc. 2 6)

Fig. 2 c (Puc. 2 B)

.
~

Fig. 2 e (Puc. 2 p)

?

Fig. 2 f (Puc. 2 e)

Fig. 2 g (Puc. 2 x)

Fig. 2 h (Puc. 2 3)

Fig. 2 i (Pnuc. 2 n)
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Fig. 2. Angiography (A-F), gross specimen (G-1). Renal angiomyolipoma, A 35 years old female.

A-F - selective injection into the right-renal artery to visualise de angiomyolipoma and aneurysm.

A, B, C - show the gradual filling of the vascularity of the right kidney and the aneurysm inside the
tumour; the mass is located in the upper pole of the kidney (black arrow) there are small intratumoral
vessels (white arrowheads).

D, E, F - images after endovascular treatment demonstrating the absence of filling in the aneurysm
and tumoral vessels with preservation of the middle and lower poles of the kidney; black arrowheads
point the vascular contour of the tumoral mass.

G-I - excised right kidney.
G - external view after the radical nephrectomy showing preservation of the renal capsule.

H, I - internal view after sagittal cut of the kidney revealing the tumoral mass with the presence of a
non-ruptured aneurysm (white arrow), it is possible to see the limits of the tumoral mass and the nor-

mal parenchyma with sparing of the inferior vena cava (black arrow).
Puc. 2. AHrmorpamma (A-E), makponpenapat (K-U). AHrMOMUOAMNOMA NOYKH, XXEHLLUHA 35 AeT.

A-E - ceaekTHBHagd aHTHorpadusd IIpaBOM IIOYEYHOH apTepHM OAd BH3yaAH3allMU aHTHOMHOAWUIIOMBI B
aHEBPHU3MEI.

A, B, B - nocreneHHOe 3aIll0AHEHHE COCYAHCTOH CHCTEMBI IIPABOM IOYKH U aHEBPU3MBI BHYTPH OILYXOAH;
obpa3oBaHNe PACIIOAOKEHO B BEPXHEM IIOAIOCE IIOYKHM (YepHas CTPeAKa), MMEIOTCH HeGOAbIINe BHYT-
PHOIIyXOAEBBIE COCYOHBI (0E€ABIE CTPEAKH).

[, [, E - n3o6pazkeHus oCA€ SHOOBACKYASIPHOTO A€UEHUs, JEMOHCTPUPYIOIIHEe OTCYyTCTBHE 3aII0AHEHMS
aHEBPU3MbBI M OIIyXOAEBBIX COCYZOB C COXPaHEHHEM CPEIHEro M HHXKHEro IIOAIOCOB IIOYKH; YepHbIe
CTPEAKH YKa3bIBaIOT Ha COCYAUCTBIM KOHTYP OIIyXOA€BOM MacCCHhI.

2K-U — makpomnpenapat IpaBoOi IIOYKHU.
X - cocTosHUE ITOCAE PAAUKAABHON HE(PPIKTOMUH, IOKA3BIBAIONINH COXpaHEeHHEe IIOYEeYHON KalICyABI.

3, U - BHyTpeHHHUH BU/ [IOCAE CATHTTAABHOIO pas3pesa IIOYKH, BBISBAFIOIINY OIIyXOAEBYIO MacCy C HaAH-
41eM Hepas3opBaBlllelicsa aHeBPHU3MBI (0eaas cTpeAKa), BUSYaAU3HPYIOTCH I'PAHUIIBI OIIyXOA€BOH MacChl U

HOPMaABHOM ITapeHXUMbI [IOYKH C COXpaHEHHEM HHKHEH JacTU II0AOH BEHEI (YepHAas CTPEAKA).

units; it was associated with a heterogeneous pat-
tern of infiltration fat. In the retrospective evalua-
tion of the 3D reconstruction of the CT, an image
suggestive of the aneurysm was observed (Fig. 1A-
F). A selective right-renal angiogram with emboli-
sation of the tumour and aneurysm was per-
formed (Fig. 2A-F). Based on the clinical and radi-
ologic findings, a presumptive diagnosis of AML
and an aneurysm of the right kidney was made.

A right radical nephrectomy using transperi-
toneal approach was performed with the following
findings: adrenal gland with a mass adhered to
the upper pole of right kidney and liver (Fig. 2G-I);
histopathology examination confirmed the diagno-
sis of AML. The post-surgical period was unevent-
ful with preserved renal function, but haemoglo-
bin of 7.9 mg/dl was identified, and the patient
received a transfusion of a packed red cell with no
complications. The patient was discharged five
days after surgery with routine immediate post-
surgical follow-up.

Discussion.

Angiomyolipoma is the most common mes-
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enchymal renal neoplasm, is observed in 0.1
to 0.22% of the general population and is four
times more common in female, they are commonly
found in the kidney in clinical practice [1].

We consider this report relevant contemplat-
ing four elements. First, the clinical presentation
is unusual as most of the patient's debut with
flank pain and hematuria; in our case, it was as-
sociated with diaphoresis, fainting and syncope
also the patient referred a non-quantified weight
loss with progressive fatigue, which are not typical
symptoms of sporadic AML.

Second, although CT is the investigation of
choice because of its high sensitivity for detecting
fat; usually, most aneurysms are invisible on con-
trast-enhanced CT, and aneurysm (as described
in the present case) is not common [4, 6]. It was
possible to observe the intratumoral aneurysm in
the 3D- CT reconstruction.

Third, we did not expect an aneurysm be-
cause it is associated with tuberous sclerosis and
the patient did not show evidence of this diagno-
sis. The aneurysm found in this patient had 28
mm of a diameter which was above the 95 percen-
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tile reported by Yamakado et al. [9]. He found that
in patients with angiomyolipoma, aneurysms with
a mean size of 13.3 mm * 6.2 mm belonged to the
group of increased risk ruptured aneurysm which
contrasts with aneurysms with a mean of 2.4 mm
* 2.9 mm that corresponded to the unruptured
group. Angiomyolipomas 2 4 cm and aneurysms 2
S5 mm have been used as predictors of rupture;
with a sensitivity and specificity of 100% and 38%
respectively [9].

Fourth, the two-step treatment, in this case,
transarterial embolisation of the tumour and an-
eurysm followed by nephrectomy has been report-
ed scarcely in the literature [10]. Although some
authors like Oesterling et al. recommended that
symptomatic tumours larger than 4 cm were
treated by selective angiographic embolisation or
partial nephrectomy; for this case we perform em-
bolisation of the angiomyolipoma and the aneu-
rysm before radical nephrectomy as a way to re-
duce tumour size, and decrease the risk of bleed-
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