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A VERY STRANGE PRIMARY HEPATIC TUMOR “ANGIOMYOLIPOMA”:
ITS HISTOLOGIC CLASSIFICATION AND GROWTH PATTERNS
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Department of Diagnostic Pathology, Nara Medical University
Received December 8, 2003

Abstract :  Primary hepatic angiomyolipoma (AML), 39 tumors found in 31 patients,
were analyzed pathologically. Tumors were found mainly in females (70%) without
chronic liver diseases (87%). Association with tuberous sclerosis was found in only one
case. Depending on the amount of tumor elements; blood vessels, so-called smooth muscle
(SMC), and fat cells, the tumors were classified into 4 types : mixed (conventional),
myomatous, angiomatous, and lipomatous type. Mixed type tumors represented mixed
growth pattern, angiomatous type angiomatous pattern, and lipomatous type lipomatous
pattern. In myomatous type tumor, a variety of cell types and growth patterns were
found. Histologically, four types of SMC were found: spindle-shaped, epithelioid,
intermediate, and pleomorphic cells. In epithelioid type SMC, clear cell and rhabdoid cells
other than epithelioid cell, not otherwise specified, were occasionally seen. Also, a variety
of growth patterns, including fascicular, nodular, solid, alveolar, trabecular, peliosis-like,
and pleomorphic patterns, were found. Atypical cell features were occasionally found in
AML. Furthermore, invasive growth patterns into the surrounding hepatic parenchyma
and/or into the portal triads were found in 60% of cases. However, distant metastasis
was not found in all present cases so far, together with only one reported case of hepatic
AML with distant metastases in the literature, indicating that invasive growth patterns
found in AML do not simply indicate the sign of malignancy, and further study is needed
to clarify them. Other histologic features that are frequently found in hepatic AML were
extramedullary hematopoiesis, aggregates of foamy histiocytes, lymphocytic infiltration,
hemorrhage and/or necrosis. Immunohistochemically, positive staining for HMB45 and melan
A was found in all cases, and these reactions were considered to be specific for AML in
the hepatic tumors. In conclusion, whenever pathologists encounter a strange hepatic
tumor without chronic hepatic disease, they must try to stain immunohistochemically for
HMB45 and melan A to establish a diagnosis of AML.
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29 b 86 IRDILAEREIEN AT L, BIEDOTFHE
L 59 3%, WHEDZFNIE 54T, BHEOFHERHITR
PEWEAZ R L, EEORREEI, 19 61(61%) 2
EFEIRTH Y, BEZH 2 ECERABR STV, E
KD BHNE35% T, 2D ) D 64%IITHFEMEFE %
COBERERDL. AHEREL LTIE, 4 FNTEBMEFE
PFEEE D, 1N IHE R ED & H - 72
2, FREFEOMEFHRHEDIT L A L OEFIT B
RRPFBED R WIEE R FFICREE L, EHEELED
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¥t 4.3cm TH o7z, WEEHEEILEL &L, SRR
EF % H7z 1 Bl Rz 31 EEORIEE, GEN21E
B, IEIENSIER, HREN2ELECTHo 7.

FEERROES NIERICOWTFOHEEGEFTRE F &
DzbDOHPEITHA BERMALTIE, £
hyperechoic 7 mass & L TEIZ &1, #1213 hypo %
isoechoic ZFEBID D EA SNz, C THR T, plain

Table 1. Antibodies used in immunohidtochimical

stainig

Antibodies

HMB45

Melan A

S-100

a-smootth muscle actin
muscle actin (HHF35)
vimentin

desmin

chromogranin

CD34

Myoglobin

Sources Dilution
DAKO X 50
DAKO X 50
Nichirei X 75
DAKO X 50
DAKO X 50
DAKO X 50
DAKO X 50
DAKO X 50
DAKO X 25
DAKO X 50




D 7 5 S mE R IRIE” (3)

Table 2. Clinico—pathological findings of 31 cases of hepatic angiomyolipoma

1. Gender:
Male 9 cases
Female 22 cases
2. Mean age:
Male mean age:
Female mean age:
3. Opportunity of tumor detection

55.1 years (range 29 ~ 86)
58.6 years (range 38 ~ 79)
53.7 years (range 29 ~ 86)

19 cases — asymptomatic and incidentaly found during annual health

check up
11 cases — symptomatic

abdominal pain (right hypochondralgia, etc)

general malaise
anorexia
dyspnea

1 case — abnormal liver function test

Tcases
2cases
Icase
lcase

Table 3. Image findings of hepatic angiomyolipoma
1. US findings
Hyperechoic 15
Hypoechoic 3
Isoechoic 1
2. CT findings
Non-contrast-enhanced Contrast-enhanced
Lowdense 16 Enhanced 11
Iso- to lowdense 1 Not-enhanced 2
Isodense 2
3. MRI findings
T1-weighted image T2-weighted image
Hyperintense 4 Hyperintense 13
Hypointense 7 Iso- to slightly hyperintense 1

CT T% £ OHlid low-dense T, 2E#idIso H 5\ i
iso 2*5 low-dense TH o7z, HEHECT THIFLALD
BINEZ SN TR, EESINZWEFD RO,
MR IFTRTiX, T 13&51% T hyper-intense 7 1%
hypo-intense DA H 1, —EL%zh o745, T 25&#
T3 { OFIA hyper-intense TH o7z, T D X ) IZhF
ik 1065 455 i B RE 0 B BT RASERNIC X W B4 TH o 7z,
WHTH 5\ VW IREROBRZH 2R 4 1R L2 $L<
DIEFNIATENFHBE LBRSTB Y, WEHREL
EEZHEINTHZ0EbT NI 2HNCTERP o7z,
Zofh, MERE, FAfERRE, BEE, ERUE B
MHER NOS 2 e ZranTnrz.
2. JREABFERITR
MEFHIEHEZEE L OBEFIIHAETH 55, —&IC

BT 72\, AR 39 BERE O F I, —ERICHERR O
HERBEOTASR S N EBIE D - 7225, SFMEICIHER
BHEZETENTI P o, RIENRERIIEHOL
Wb DRERER, VhYLHERHRSOL WERIZIKEE,
Mg (&) D b DIEEERETH Y, ZoficHimz
EWHoT, BADEAPHRICBEL AL, 7
0y LTS THALRAMOMEHRHECIIKEELE
BOIMIBREL TARONL DM TH 5.,

80 M B 5 H A RE AR R & B A8y — % 5 TR
L7-. MESHIRFEmE, B vbw 5 el
D 3 DDA & VR S N2 EEEHRETH 575,

ZN5 OEEITERCFE—EENTHEIC L Y BEA T
Holz. FNLOEENS, ERIIE 4 DOMBENC
SESNI. &Y, mE, WEHLERS O b
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LZEEATYH o7, INFETITRERL7EF ORI,
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ARIRHIER 2 EOER T—HICIEEROEEZET S
I REREREBRLTWANDT, BZH  MEEEDF
LHEETHIDEB TS,

mo#

REEOMBSGELH 1 ITRT. BEEIE, 3
BRHEIZRAE L TR LN L ER (BFEHE) (M la) &
BENGRLS & RGBS EY A 2 ¥ (BH A 7 IRMEE) B
B W HIBCIR (MR A) IcIE 2 & b ko THRONA
Blhd ) (Kb ), LHITIWAVEALTHEL, &
SCIEGIRHEL B CE2B2EL Tz, FiEO
MEGIRIIE CIBEOWEENY — 2 Z2RTBINE >
7o, LR LI HEHMBEES ICEES RS N HE0 S
0, ZOBEITIEHSCE O RIA P IE |25 2 AT
REEL(EIe), WEBHINCB L CEEEILETH 5.
RERBIERNIZ, 1T & A LR L 22 IRRHIIE TR S 5 Big
FEIERE D BEE 2R TEIE T, DT hICMEDE Y L5
MBOMICWHW 2 FEHHBEIRONEOATH S
(E2). MEHBHECTRO NS ME OB L LTI,
I E TOEE TIZEDPAHANCHE FERICIEE L 72 i
HIRWIME OFED R L SNTWw5 (X 3a). #MfkET
EENSIME LB DAY, FEBICIZEED A 2 EM
BEdH B VITHIME A % R L CHE L TV ABED
3908 LAE0-72(K3b). FinZel, 2hET
folde 72 I PER DFRERI 22\, MORATRI P HER C

Table 4. Preopertive or antemortem diagnosis of
hepatic angiomyolipoma

Hepatocellular carcinoma

Hemangioma

Hepatocellular adenoma

Angiomyolipoma
Cholangiocarcinoma
Metastatic carcinoma
Malignant tumor, NOS

18cases
4cases
2cases
2cases
lcase
lcase
lcase

Table 5. Histologic types and growth patterns of hepatic angiomyolipoma

1. HMBREY, histologic types

- A GEH)E, mixed (conventional) type

- MERERY, angiomatous type
- JERAIERY, lipomatous type
- #HEE!, myomatous type

2. BA:/N% — 2, growth patterns
- BAH4E, mixed growth pattern

RFE¥EA:, with intermingle growth
EWA 7 BB VITHKIREE A, with mosaic growth or geographic growth
- MERERRIE A , angiomatous growth pattern

AR,

with large vessels

EMIMEILIER, with dilated capillaries
- FRAGREREIEAE, lipomatous growth pattern
- WrlERRMEAE, myomatous growth pattern
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Table 6. Cell types and growth patterns of myomatous type hepatic angiomyolipoma

1. #fg#EL, Cell types
- $5$ETZAMRE, spindle-shaped cell
- AL, intermediate cell
- $ L EARE, epithelioid cell
#H LFZMRE, epithelioid cell, not otherwise specified
PREAHMAE, clear cell
T 7 N4 FHlifaad %\ idifrEEMEMIRE, rhabdoid or oncocytoid cell
- & JEHFE, pleomorphic cell

2. ¥H 3% — >, growth patterns
- FCIRHE4E, fascicular growth pattern
- REETIREAE D B v iR & RBE4E, nodular growth pattern or whorl growth pattern
- ¥ — MIRIELE, sheet growth pattern
- JaBLiRH 4, alveolar growth pattern
- FEFEMMEA, solid growth pattern
- KM, trabecular growth pattern
- R F— T AfFHEAE, peliosis-like growth pattern
- A, pleomorphic growth pattern

(5)

of dedifferentiated liposacoma (c).
stain, X 200 (all).

Microscopic appearances of the mixed type
angiomyolipoma. Two types of growth
patterns are found in this type;
intermingled growth pattern (a) and
mosaic or geographic growth pattern (b).
When atypical cells are found within the
tumor, histologic features resemble to that
H&E



Fig. 3. Blood vessels seen

A i

mimicking true lipoma.

in the

hepatic
angiomyolipma. Two types of blood vessels
are seen, one is a blood vessel composed of
thickened, hyalinized vascular wall (a), the
other is that of thin—walled capillary
forming sinusoids (b) .H & E stain; X 200(a)
,and X 400(b).

Fig. 4.

Fig. 2. Histologic feature of the lipomatous type hepatic angiomyolipoma, giving histologic features
H & E stain, X 100.

Histologic features of the angiomatous
hepatic angiomyolipoma. Two types of
growth patterns are seen, and the one is
composed of thin-walled dilated capillaries
forming sinusoids with little intervening
cellular elements (a), other is composed of
large thick—walled vessels (b). H & E stain,
X 100 (both).
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—HCTMEBEROBALRT, Vb5 REEICIIERE
BROMBEFEL-AEFERL TN, Zn5 T, §
LD20DF L TOMEDHENRR LN, Thbb,
BEDH\EMIMNE DS AIE % $E5E L C i % Rk L C i
JERRICHEA T 254 (M 4a) &, FA ORE IS TRRICEE
PHRELZKMOMEIFICHETEHETH 5 (X
4b). —7, FEHEROERITHEZENICEDO TS
BRCTHY, FEOMEHEFEORELZFHO1IOTH
5L Edic, IFRECEEOREZENICERLZD,
EEF R EICERErH 2 b0 L BEbh. ZO¥E
FIER DM G R MENRY — VIZOW TR T T LEE
HMlco~5. FEHMEOMBIS L OBE Y -V %
RK6ITRLIZ, WhY s REHME TR LA MignH
THEERAIRE, a8l L 2235 oMl (K
5a) & f RS E T (plump) T % H AL 128 v il iE
% (K b5b). MEMHBIETIE, TEOFEHHEOTE
BEET2HERMR LY b, 35 O plump 7 #
BMOBBEIEETH 5. B EREMRIAErEE TS
AFO LR T (K 6a), = oMbaidmEssiEhEC
LI CAONAMIETH 2. HHERMILEE EREO
FOBELY 2T 2 M PR CH 5 (K6b). FHE
R RS IRt D 5 W Id S IR CRRIC S A FERLIR
DR ETOPEETH 54, BRI RHAR %
B (0 6c) % & 1 5 < SFBRME O fafk % % 9 rhabroid
D 5V ITEREAIN (M 6d) b BB S E, T/, K
BOBPLLEOM, FE2EEL LKEZE b o5
D LIS LITBE S (MT). ZhsEBE0D
%M OB AP E B 4A X TE 4 O pleomorphic
sarcoma & DIEFIARIE L 2 5L 2L (K 7Tac),
I BERMEOTICIASMBIRONEHEIT
pleomorphic leiomyosarcoma & DR % ET X 9 &
MG R L2 (M7d). '
IS VbW LRI 4 OWEIN Y —  ER
L7z, 7, WERMICRD L RONLHEENSY —
VIEHIROBE NS — 0 ThH B (M 8a). F 7z, EARMIC
BHIRNN Y — I T B HENSY - TH DS, FH
RFMBCTRONLHMAEBRE LT, FREW) L) b
HiRD D WIS ZROBENY — VR s N (K
8b). —7F, FESEFZMRELIA ORI IR 2 % R
T %Ly — MR 8e) I BB EE T 55D
RoNhizb, Tz, BERSCI)EE M
E£HELR L CRERICHEAET 24 (X 8D) P MALEI Y
FeEEOFEZ R L THAE L) LTW2 (K %). B
Wi, I %4k o CHE B ASERIRICHEA L (B 9b),
FFAIARE B L8y — VR BT b h o

Fig. 5. Histoligic features of spindle-shaped

smooth muscle cells. Spindle cells

mimicking common smooth muscle cells
(a) and rather plump spindle cells (b) are
seen in the hepatic angiomoylipma, but the
latter is more often seen in the hepatic
angiomyolipoma. H & E stain, X 400 (both).

Bhof-BENy - LT, ¥— MREEOFICH
Mzt THBORY F— ¥ AP piEdk Ny —
(Bo) otz Fio, BHER BB INLEROD
BBELT, BIBD L) IEHPERTREEODH 2%
D OERMMIA N L BE RS L {#ETSE
Tk AR A 15 (R Ta—c) %, #HSEAIRROBE D HIC
IS REGHRI OB % 18 9 SRR A ERO
Wy - (RT7) RN, 2o k), FFEom
EWRIETIE, Wb 3 FEHRESICERES
A DOBEICHBEERZH L EDETLLTE»RLT
32575, SEOBETIETOREE TS OMEE
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Fig. 6. Histologic features of the smooth muscle cells seen in the hepatic angiomyolipoma; epithelioid cell,
not othewise specified (a), intermediate cells (b), clear cell (c), and rhabdoid or oncocytoid cell (d).
H & E stain X 400(all).
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Fig. 7. Pleomorphic smooth muscle cells seen in the hepatic angiomyolipoma. Large epithelioid cells with
large, bizarre nuclei (a. b) or multinucleation (c), and bizarre large spindle cells (d) give much
problems in differentiation from malignant neoplasms. H & E stain, X 400(all).
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Fig. 8. Growth patterns of smooth muscle cells seen in hepatic angiomyolipoma; fascicular gwoth pattern of
spindle-shaped cells (a), nodular or whorl grwoth pattern of intermediate cells (b), sheet (c) and
alveolar growth pattern of epithelioid cells (d). H & E stain, X 200(all).
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Fig. 9. Growth patterns of epithelioid smooth muscle cells seen in hepatic angiomyolipma; solid (a),
trabecular (b), and peliosis—like pattern (c). H & E stain, X 200(all).
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Table 7. Summary of histolog8ic findings of 39 hepatic angiomyolipomas
1. #E#EE!, histologic type

B4 (GBH)EL, mixed(conventional) type 5 tumors
BR5IER, lipomatous type 2 tumors
HIER, myomatous type 32 tumors

2. AR EE, cellular atypia

BEPE . mild degree 18 tumors

FEEEE, modetate degree 14 tumors

B, severe degree 7 tumors

3. ZOAORERET R, oher histologic findings

#ALIEML., extramedullary hematopiesis 24 tumors (62%)

MHEER D4, aggregation of foamy  histiocytes 13 tumors (33%)

BEFE., tumor necrosis 13 tumors (33%)

Hifl, tumor hemorrhage 21 tumors (54%)

SEMIE () > /33K) B9 inflammatory cell (lymphocytic) infiltration

39 tumors (100%)

{ZiH844: | peripheral invasive growth 24 tumors (62%) b
a
c

Fig. 10. Other histolific features frequently seen in hepatic angiomyolioma; extramedullary hematopoiesis
(a), aggregation of foamy histiocytes (b), necrosis and/or hemorrhage (c), and lymphocytic
infiltration (d).H & E stain, X 400 (a), X 100(b), and X 200 (c and d).
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DY, EEOEIPICBENRI T RAEE 18 &
B, FEEORR L ALEREY 4 EE, SEORIE A
LEENTEECTH oz, TO L) ICEEMICERI
Rohz ey, ZoOEENULIEL-EMEELEE S
NBEREEZ LN, L2 L, BAREEXZRBDE L
7% <, ©LAMEHBIEGEICBIT 2 MREILBITHE
BRI Ebhsz, 20k, MEGEHFEOVWD®Y S
RS OMIBIE L Z OWEN S - idE DD TE
B CTholz. &b, SEME L7z 39 EHEOMBINL, B’
& (BE)E 5 EE, FRIEEL 2 fEg, TEm el 32 fEs
Thol:. WROMEHBIEHEL, 20138 AL HE
A ES e EEHERCH o7z (R 7).
Fig. 11. Fine, dark brown melanin pigments seen 3. X OMMOIRIHRIAHIFT I

within epithlioid cells. H & E stain, X 400. o mMEHIRIECIE, EEMEIC X 2 EA DM

c|d

Fig. 12. Invasive growth of the hepatic angiomyolipima. Tumor cells invasion is ocasionally seen at the
periphery of the tumor within the hepatic lobules (a, b) and/or portal triads (c,d). H & E stain, X 40
(a), X 100 (c), and X 200 (b and d).
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7200,
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MEFEEZZ D& OM Y, HERFENICIE, B
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EUISHIARR 245 Z 2205, WEFEMICLIZLITE
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