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Key Slide

A : A lateral view of an angiogram of the left external carotid artery. The middle meningeal artery
(arrowhead) and deep temporal artery (arrow) were the feeders of tumors.

B : A lateral view of the left external carotid artery angiogram following feeder embolization,
demonstrating the disappearance of tumor stain in the sphenoid and parietal lesions.
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A case of multiple skull metastasis of
angiomyolipoma associated with tuberous
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and resection
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We present a rare case of multiple skull metastasis
of renal angiomyolipoma (AML) associated with
tuberous sclerosis complex (TSC). The patient, a
3l-year-old female, was born with TSC. She was
treated with everolimus for bilateral renal AMLs.
However, those tumors grew substantially with
repeated hemorrhage, necessitating right total
nephrectomy. Although a chest computed
tomography (CT) revealed multiple lung metastases,
histological examination of the resected renal AML
revealed no malignancy. She noticed a skull bulge in
the left parietal area 10 days after nephrectomy. The
magnetic resonance imaging (MRI) revealed mass
lesions in the left parietal and sphenoid bones, as
well as epidural and subcutaneous extension. A CT
scan revealed osteolysis of the affected part of the
skull. Everolimus, which could interfere with wound
healing, had been discontinued before nephrectomy.
As the lesion appeared on discontinuing everolimus,
we suspected TSC-related pathology. Resuming
everolimus treatment reduced the size of the skull
lesions. However, the lesions regrew 8 weeks after
resuming everolimus. We initially planned to resect
only the left parietal bone lesion causing a mild mass
effect on the left parietal lobe. However, the left
sphenoidal bone lesion also grew substantially
before surgery. As her poor general condition
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precluded invasive treatment such as resecting both
lesions, transarterial embolization was performed
for sphenoid lesions. A week after embolization, the
left parietal lesion was resected. Postoperative MRI
scan revealed that the left parietal bone lesion had
been grossly resected and the left sphenoid bone
lesion had shrunk. Histologically, the tumor was
composed of proliferated epithelioid cells without
adipocytes, indicating epithelioid angiomyolipoma
(EAML), a subtype with malignant potential. No
recurrences were observed during the 10-month
postoperative follow-up. She is currently on an
increasing everolimus dose and has stable
conditions. This is the first case report of AML skull
metastasis. Renal AML is a common lesion in many
patients with tuberous sclerosis. Although it is
uncommon, it can cause skull metastases.
Embolization is an effective treatment for metastatic
lesions. Metastatic lesions may have more malignant
histological characteristics than renal lesions.
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FEEEREALGE (tuberous sclerosis complex @ TSC) 345 DB NE 2 55 & 4
b EEHO &SGR B TH 5 D5, subependymal giant cell astrocytoma %2 &
JELE 7 & O BHZE PNIRZ LA O Mg 9 28 SV R EE s H2 B 53 B Bk 3 134
v, AL BRIT S BR Y SCERIR S 0 2 v ks P AR AL RE (2 R 5 i A e I
(angiomyolipoma : AML) D% FEHFEFBIEGIIT L, WA T & ITHEB IR ZE
¥e#fi (transarterial embolization : TAE) B X O T 2 B F L C EL AT 7 JiEE 355 il 4
237 0THET 5.

. i %l

AR W AZIETIIE L, EEEREILIE & B ST 5 3Ltk &
HIPEREALIE DO RIEIEE 13 7% <, BIZTHREIIMIT SN T id o 7245 WHE AML,
JF AML, AL SEHENE 2 & & B RS, i) > SR I, e e R 2
s TBY, HEMKZEZ L LTI MRI TEREO B TR, RERBEHZ R0
TW7z, B AML 1I2%F LT 22 % & Y mechanistic target of rapamycin (mTOR)
FEETH L TN AR X DHHZHMG L2 30 ko CT THE AML
DWRELFHEMEE LM I N TORLAE AML AR L Biz#:) &L,
31k CUFHRIRE 1 7 A (A BRI AT AT S huie.

AERMAO 10 HE AL AEEIICHERZ R L, YRS L o7 %
Z g, MM ARNE S X B R W] & Ak o R B Y BE S (Mini-Mental State
Examination 26  30) LAV~ BEE T 7 2 80 % A2 o 72, FEBHIATRIC T &
WEGE L 72 PRI O B PR A & il L, 2 2 D BRI B ER S Bz FHEIR % 3 72,
PP HAE MRI I3 A TERRICIR R 5 om, M 3IMINIC 3 cm O, H
EH, EIANCERTZEENRE RO (Fie 1A%, CT CTlkHRAELEL%
fEo Tz (Fig. 1BEE). TN 5OWMEILBEDOWETIERD LN TWE 7.
AML OHZFEFEBIZBEITHRED 2 S ERIZMNICEHR: L2, 2RUETHL 2 L,
IARBY AANBIGREZ ESE 2 7-OFRMIMRNICKRE S Tw-Z L, W
CT I CEHEMERZRDIZ 20, H'E AML OJFBALMZ W 13 Bk ik
R BN dro 72H AML O EZE IS % 5o 7-.

FTIARTYAREHMLIZLE A, SREFFHAT 2 HEHZRICL LML 72
(Fig. 1C). L2 L Z D% 6 M THY K L7272 (Fie. 1D), MEKZM 2 MEET 5 72
DO N E L7, FREICHEINTY AR ZHEL2E 2 AEIEY - BRE
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’ everolimus resumed 2 weeks later 8 weeks later 10 weeks later

A : Initial MR FLAIR images showed multiple skull lesions (arrows) in the left parietal and sphenoid bones, with epidural and
subcutaneous extension.

moow

: Initial CT scan of the left parietal and sphenoid bones revealed osteolytic skull lesions (arrows) .

- CT scans 2 weeks after restarting everolimus demonstrated tumor shrinkage.

: CT scans 8 weeks after restarting everolimus revealed tumor regrowth.

: Preoperative MR T1-weighted image with contrast enhancement showed additional tumor growth after everolimus
discontinuation.

DMIHEDFZEW R BEK % BD 72 (Fig. 1E). T O L ZFERAHO KRG %2 78D 5 7%
EEYIREBARDID, —HIIZMHZ % Uk URER & B8 ORR 2179 2
FREPKE o7, 22T, BRICEHMLTE TV LRHEE WA ZMINT 22 &
&L, BB WRA IR ORI 2 Wite LT TAE 2179 sidt & L7

¥ L% Bk 52 T BB E 9% 28 12 A middle meningeal artery (MMA) & deep
temporal artery 7 S EEIEGEA R S5, MMA main trunk 7% main feeder & 7
> Tz (Fig. 28). A KERENAR & O 44438 1C 6 Fr FUBUKI dilator kit (#1H
A v7v7) %L, TACTICS (72 /27— ba—KL—v3av) % distal
access catheter & L T Headwayl7 STR (7 )VE) % deep temporal artery (2%
ML, ED 2 A VExtraSoft 7 ¥ 74 = (WA A AT 4 v 7 ZX) 24 (16 mm X
15cm, 14mm x 30cm) TR L T Z KT ¥ 72%, main feeder ThH 5
MMA @ main trunk | Headwayl7 STR ##5&E L 7-. S CTHEWETH - 72
7o, HEEMENOMREZEE L EROBEAMRRZWFEL T20% n-butyl-2-
cyanoacrylate (NBCA) # MW THENILEICIRESES L) ICE /R T IT- /2.
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A : A lateral view of an angiogram of the left external carotid artery. The middle
meningeal artery (arrowhead) and deep temporal artery (arrow) were the
feeders of tumors.

B : A lateral view of the left external carotid artery angiogram following feeder
embolization, demonstrating the disappearance of tumor stain in the
sphenoid and parietal lesions.

Z NIZ X ) main feeder ZH R L7225, £ 0 &0 MMA 20 5 8K O M 2> »
feeder Z#8%, tumor stain 25%%4F L T\ 7272%, Embosphere 300-500 um (X
Y MXTFT AN Ty oY) TERRK #FZT AL IC main trunk I2ED 24V
ExtraSoft 774 =274 (16 mm X 10cm, 16 mm X 15cm) TOZERDEML,
WA R 2 DB S I Y 12 T IENS 2L L 72 (Fig. 2B). BHTHBEWHRZICH LTS MMA 55
D feeder & I A V& 20% NBCA % VTR L, BEEMEIEREIZHD L7,

1 R ICBHTEE IR ZE R LTl 2 i, SR ICRE T 5, e o
WA IR SN h o572 (Fig. 3A). R 2 IE AR O VB &2 MR L T b L OHIE
TEURRL, MEIIKBEBHEET, BREBEAIZAS LA, FOANTETERLZ.
% MRI CHHTHE 2 O il % #EZ2 L 72 (Fig. 3B).

FELRR S 19 V2 b R s oD T 955 i e S B4 5 L (Fig. 3C), IR IDGAHAR I A- AR 5,
g Y T O HMB-45 — ¥k 5 1 (Fig. 3D), Melan-A Fj 4 (Fig. 38) O Ff L & P2 C
AML %7 % 4 7 C# % epithelioid AML O3 & o7z, BIHEzZ KL DDOD
VIR OIRR S 7B & AR ICHMLL, L LTHFELRwEEZ LN,

ZOH%b TN LAk T CHEBHEIIHEZEO TRV, I72E R0
A DI NRZE D FEW i/ %2R L (Fig. 2F), 8 10 & H O35 Tl AR R 2
CHEBLTWD., TORDHFME - E - B CHBOBERZROTWEAS, Fi
HRA A9 2 U MG % & 2 AT L, BE57 d WTHEZR B % ADL 23k7=h T 5.
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A : An intraoperative photograph of resecting the tumor with the dura.

B : Postoperative MRI demonstrated complete resection of the left parietal lesion.

C : Hematoxylin and eosin staining of the tumor showed proliferation of epithelioid cells but no adipocytes.
D, E : Immunohistochemical staining was partially positive for HMB-45 (D) and positive for Melan-A (E) .
F : MRI obtained 4 months after surgery revealed shrinkage of the sphenoid lesion.

n. &

FmEIEIIE (AML) (SRS GEEEDL AL, M4 - FiEi -
RIS S 7 2 BUEEIEE CH D, 50 ~ 5% DHETRD SN2 V. AML 13K
BUICELLZ LD DHAHD, MEMEMALEIC AT S AML (TSC-AML) (&l
LRMHRET LODHMTH S V. HAIBKRL, 4em DLEIC%k 5 & HIEEE,
JE S, PRI ILIR 22 & e R % 592 V. 3cem BLEOBERERO TSC-AML 12
i L Cld mTOR BHEANC & B GBHRHETE S, MR R NE S A I - B2 BRI MY 1fn %
KT E121E TAE AHAT S 5132, MEEA 4 cm M EOYAH 5413 5mm B
LOBIRED D LPEIE TR TAE bR Shcws V. £7:, ZRiicl
M= > b u— VAR SE R ERES CEEE A EEORE, EEE & o
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USRI 2 3 45 7 &SRB IR DI BRATHGAT S s Y,

AML & — 1 T & % i I 5z & 1fn % # g Wi i (epithelioid angiomyolipoma :
EAML) MMMz K<, 20T MEEA, Mo 80% UL b4 bRl
MoBRETED SN B ST, et Tid HMB45 % Melan-A 2 £ D X 7/
B4 PRI —H— DL 422 Y. EAML & AML Of) 5~ 8% % &, IRFsM
AML X 9 % TSC-AML I 4 5% < Ron . R mbgimis & tho 72 B0
Rz LB B " Y

EAML O f@ints & L CidMifis®, Wi omER 1L, THRAREEZD
NTW3 " BEBICHLCEBEEIC 3BOWEND 5, FHEFEEIL
L72BR Y R A2 A2 o 72, ARHEA 00 A5 B 22 & W W 1 3 8 S 4K C M 1 B i 1
40%FETH Y, MERFEMIZHYED AML Th - 728, SRMEB?H - 727200
FEEWRE D AML OB ZE - 72, 7B, EF AMLIZFEEFHE AL CEBLTED
CH LB EOIREBEITRVEE 2 bz, HEEWHE O AR TR
M % K HE Ao % 2, X0 EEEOE EAML Th 5 2 L A2
SNz, GHBH IR LI O 72 BB 2L & SN O % FRO 7245, HRI
WS DI RAERM DB L 3% 212 Dotz BRITHEIED AML TR HEA
EAML T® o 7Bl #h it id v, REF D & 9512, TSC-AML T AML ©—
ORI A EAML IZEMAL LEfRIER 2 R L35 000 Lz,

AHEFNE mTOR HEEORIEFICHZEHRAESHB L2, Wink 4 &% 10 46
DIERI SIS N T2 05T IZEC, F2MERIE 1 ERNICH L7225
mTOR FHEEARS LH/NLTBY, HEHEFWEDADHIEARZIRETH > 7.
AML OEZFFBILEIITHMED % <, FIEEOMIRZ I b BT AR S
NTWARWI &L mTOR HEESBI L2V L5, ZOEFRIKTIYEOEE &
WA AML OB L I ETE Lh o7z, ABMICL EDL T L HFEINI
SHIHE R ITH RIS THBAE LoRELZ K L, FABEEZ2MNEEDZEDTW
ZEND, AWM OTEE Lz, WEIREWA IR LTl 2 W2 [HREFAn
REHIRKECEHBL, B AML TEMEI RSN TV L BRI ZBINL 2. &b,
BRI 2 U HARR & L Cid, BZNTIE R SRR 53 2 MR A U
HOWMAPMESNTWE0ATHY ¥, AML OHEFER LM ETE Lol
CEMOHIATL o 7.

B AML S LTI RN B B IR ZERAT I X 2 Il R vR ShTwns 0
ERWEICET 22y RARBOLNTELT, KLY ) —LRETF VAR
YV, RYEZ )V T7NMa—), a4V, NBCAZLZEBFHWOLNRTWSY, HFED
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ERWEOBEMIIIR SN T WA Y. SR IR I SR T 5 2
LAMESNTHY, ZOREGEHERHITINL P, E2 MY 2
I B 5D AMLAH LC b ERINAHAT SN 5725, MBSO 7012 Tl
PREIRSNDGEDE , ERMN LRI OLE LM LE & L Tirbh b,
AAEB DG HERE W 2> S 1T TAZ T LA L C b RN THESGE /NS 5 5 1T RE
PEDRIRE N, FRICEZOELIRERLRI ) R 7 ORWEER Tl HEAT 2 a3 X &
7259,

A, FEAYEICHE L TR & o 2R TH H v 515 Embosphere,
NBCA, IA VO#AEDLETHREZIT - 72, NBCA ISMESF IMAE DR # 2 Rl &
EROEAMH RV A TH L —F, EFRMENOEARLHERDY 22 23d 2 .
KIEFTIEA 70 h T — TV EESE THETE72Z &, main feeder LAt D
feeder # I 1 W2EH L C flow control Z##7:Z & 205, NBCA Z A% DL AT
T RE L % 2, NBCA T main feeder DR % 1T o 72, FRAFL72 X D oM
2\ feeder (2% L CTld Embosphere & 2 £ V&AL TERZEBINL 2. 1 B,
BEIWEEERECARZ $TICRHL TWwz7zo, MMA 2 5 ophthalmic
artery “NZERMEDPEAT LI EDEZN) A7 3 o72h, ZTDZ EIFFRIC
HHER BN BIL G- 2 e o 72, AIEBID Fx 7> & 13RI 72 I 55 B A% R 3B T
BN, HHEARLZ2EE TS mTOR HERDIRIEDIANLETDH 2 M O FHHETT X
BRIRIIZ AR 72 B 2 Lz,

IV. 5 =&

B AML (3#ESIPEMLEEZ DL G0 2 RETH 5. B AML I3HiTidd
DHHEFERZ R LSS Z &, WBBEIH L TE AML & A ERITAERT
HbHIE, WEREZRLRELEOEV EAML ICHBRFWEILE R LESL 2 L,
e LIIAE R LRE R OB D 2 IR ICE R R e E 2 5 5.
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