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Abstract

AIM: To study the clonality status of the whole
lesions and each nodules of hepatic focal nodu-
lar hyper-plasia (FNH), and simultaneously
compare the clonal composition with hepato-
cellular adenoma (HA).

METHODS: Four FNHs from 3 women, 2 HAs
and 4 HCCs were examined by clonality assays
based on X-chromosome inactivation mosaicism.
Nodules were microdissected from paraffin sec-
tions. Genomic DNA was isolated from each
nodules, the whole lesions and surrounding
liver parenchyma, pretreated with Hpa Il or Hha I,
and then amplified via nested polymerase chain
reaction (PCR) for phosphoglycerate kinase
(PGK) and androgen receptor (AR) genes. The

single nucleotide polymorphism at the PGK lo-
cus was identified by incubation with Bst XI and
agarose gel electrophoresis, and the CAG repeat
length polymorphism at AR locus was revealed
on denaturing polyacrylamide gels and visual-
ized by silver staining.

RESULTS: The FNH lesions sized 1.5-5.3 cm in
diameter, without a central stelate scar for all
of them. While monoclonality was confirmed
in both of 2 HAs and all of 4 HCCs examined,
polyclonality was shown in all of the 4 FNHs as
determined by the whole lesions, demonstrating
its distinction from neoplastic lesions. A total
of 61 nodules, including 56 nodules of altered
hepatocytes (NAH) and 5 ordinary regenera-
tive nodules, were microdissected from 3 of the
4 FNH lesions. The clonality analysis was suc-
cessful in 52 NAHSs. Loss of X-chromosome in-
activation mosaicism was detected in 21 (40.4%)
of them, indicating the monoclonal, neoplastic
nature. In one FNH, different X-chromosomal
inactivation patterns were observed in separate
monoclonal nodules, revealing different clonal
origins. Polyclonality was demonstrated in all of
the 5 ordinary regenerative nodules and the sur-
rounding liver parenchyma.

CONCLUSION: FNH is composed of numerous
NAHs. The whole lesion shows a polyclonal cell
composition, but neoplastic transformation has
occurred in some of the nodules. Clonality assay
is useful for in the differential diagnosis of FNH
from HA, and sampling the whole or larger part
of the lesion is necessary.

Key Words: Clonality; Focal nodular hyperplasia;
Differential diagnosis
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WA A A 7%
— B AEE R b

VE AR B AEY
NO.  EHS(E)  HBS AR (ug/l) FEFFE AR
KRID DR AN Css Ki-67-L1  Faigit
1 53 = <20 Fs FNH* 4.8 7 2.0 PC
2 23 = <20 FeE FNH* 4.5 7 2.4 PC
3 46 = <20 na= FNH* 5.3 7o 1.6 PC
MERS FNH 15 Vin 1.7 PC
4 33 = <20 FeE HA 2.0 7o 4.5 MC
5 40 = <20 =3 HA 15 7o 4.0 MC
6 38 + 360 LC HCC, 125 8.3 i 18.0 MC
7 56 o 1080 CH HCC, I 2.5 vin 28.5 MC
8 64 + 200 LC HCC, I 3.6 vin 5.5 MC
9 77 + 480 LC HCC, I/IZR, 5.6 vin 16.2 MC

MBS RBALR AT, *Edmondson-Steiner D4 JREER(cm); YX3MHERIPEREDBIHRS/IFNHOT . FNH02F]
FNHO3, @3 BRICDEFRENS VST, DB TEEMADNIER2); AFP: BBIGEEES; CH: I2MEATS; CSS: (DRERMIR; HA: FT40R
fRfED; HBs: JBUATRRMEMNGR, HCC: AT4RiRNE; FNH: SkIMB TGS, Ki-67-LI: Ki-677/RINCIEE%); LC: FHEL; MC: &8

FOREINE; PC: 7M.
Ny T IN S T

Fik LMW IEAR R3] HANFNHB . 57
T RArdEgm T R 23 A H4DNA, 4
ARAR & B HEZ &, oA b33
Ao BEPIANAFNHA G DT RBE, K
A HLADNA, 2V AN B Hpa Il Hha |
KA, £ XPCRY ¥ 582 H ik BR i B (PGK) A=
Mg F ZR(AR)A B . B A Bst X1Bbyfe v g
BB R Bk R PGKA B 6 A it % A,
B PR BE  H B l BRA B k BR ARE B 49
CAGE L AP KE % 5%, 26 HAF4BHCC
A Ay Ik 9 A PR

LR 2BIHARABIHCCY A 5. 44
FNH% %, #421.5-5.3 cm, {28 Z 45 AR GG
FEORBEIR, BRHYRDTH S BB RE;, L
A6 1IANLE T IR T P, 564 2 R FAT etk
FINAH)H &, SAASBF ALY, Ll
MR R T, SOANAHMER T P, tha R
¥R 4, S2ANAH YT A21/4(40.4%) 2 7~ X
FOERRERONER, RTAM BT,
H P 1B FNHEG 144 L5 o, A2 5 3
R TR ERRR—5, #FLEF—FNH¥,
B FERBARONAHAE R T . 548 I 2
R348 Bom i R B4R LR 3G % F LR K.

£5i8: FNH-Z b R HANAHM) ik 89, &A%
TR PRI L E MBI
WA LA A BT E5HAN SR, A
BT B A ol 37158 6 T 0 ANy S K BR
X519 mhE; Rtk A, S0
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JapkE e g5 PE 4E (focal nodular hyperplasia,
FNH) & M B R i A . 2 B/E A
R At 2 T 4 PRLRE S I  A R B AR E R
N, AN — R . R AR R 2 18
BARE HRIEFRFNHY AT 41 i % (hepatocellular
carcinoma, HCC)Z [A] 45— 5& () KB, (H I
RAFRN iz AN KA FFNHRAE L=
REAIE T 1) v e SRR, IX A 5 A i g
(hepatocellular adenoma, HA)) 4 1] 238 31| PR
. B P A 2 R P AR R, B
HAEF R FNHA 2 vo 40 o 4 1k, Bl A
FNHAS L R 5 A5 50 et 9 (6 ) e 93
FNH, JUH 2o S I F N HA 22 (1) 5 41 i,
FEILER AL HHA SR — Ml 5T B

1 MRRTSE

1.1 A4 2003-02/2005-10%5 P 4 2 K27 i s
Bt R e ] s 27 ) 2% o o 8 s o 9 BB £k I 4
ZURAOPI (K1), L4440 /LR E, 151
PP FARUIBRAR A, FROIbR A S H 2 2R 2,
S0 R LR (58, k2, TL)#iL, S
A ARUER HHA, FNH® ZHCCT ™, Hil 4
Edmondson et a/ffIksUE" STHCCRES T 43 ¢, HR

FNH* % Sl
JOLL R, B il A
FNH R 2 A 53
JmE, B —
E - E
“it. WWHFRH B
#5255 FNH, £
H TP S R
FNH % # 5o 1%
2Rk, FEHIEALE S
HA X3 4 — A+ 5T
EFH, JF R —
PRI MR A R
Ty ENET
Ji ek, vUE B
AR,
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WA #H g 5

A iE AR HG
B H R B b
4k 40 B P PGK A
SAARILE $ &
DER SN SE R i
Jr ik, AT B it
PR3 A
A I Ae M R R
RN R BN
M, AT e A
JR.

1 FNHEZESTNAH, TREREDEIRIAISBIEIZRIL (HE x 100).

FRATTLAAT AR W4 PTRS AR S 40 B 45715 (noduless
of altered hepatocytes, NAH).

1.2 7k

1.2.1 24 dr#E(microdissection)feDNAFR I 43
MAEABIHCC, 2061HA 31514 N FNH AZ X H
TIAZIX B L4 4144, HCC. HARIFNHEUFE
A K T0.5 em>X0.5 em. FIEy-S 45 1552
KN ZIDNA. FNHFR A AT AL 5 61 %15 pmb)
J8uk, H T AR AN RN GE 5 I R &
HEZ O )5, JH100% H il te 21, 7E6 &6y
BIBEARE YL T 4T PR R B SR B 1)
AL (K1), B EIHAT K LRFHI1.5 mL
Eppendorffe . (7] I 73 B A 7] 1R R 95 42 5% 1
WAL, A A BIPEXT L 28 = IR0 K SR
o, B BCE, FrA TS, N HQIAamp DNA
RIGAF & (Qiagen GmbH, Germany)$2 it 1
PP LK 4IDNA.

1.2.2 AT PGKFIARNE A 5 B PRI
JEEE T PR A0 0 ZH 2R ) X e 0 AR S ik 12,
BV A7 L A A L £ 2. 55 X A 9 1 55 7 IR
Jift L 30T 25 I K A H AR T BE L
Ty SRR AR T PGRIEIR 2 A MR I
NAEIEAGAT SR AT — A ) DL Bs e X))
() BA% T IR 22 AS TR A5, P28 B IR AR 1 H vk
BoRPL ARIER Z 8RN HEE— A BT 1)
CAGH X HE 5 5 4))(short-tandem repeat, STR)H
KA, EI(CAG),Mnftif 2 3(11-31), it
PR TR A I T M e e r vk Rt AT 2 A A
PR A AN R I RN 22 5 B 1 A i AL SRR
PRI, T PR P AR A R — A Bl — 2%
At Ay . T AR 2 R DA VR T
PGKAY s BT A JF5IU0 F: PGKIA, 5'- CTG TTC
CTG CCC GCG CGG TGT TCC GCA TTC-3'
PGKI1B, 5-ACG CCT GTT ACG TAA GCT CTG
CAG GCC TCC-3"; PGK2A, 5'-AGC TGG ACG

TTA AAG GGA AGC GGG TCG TTA-3'; PGK2B,
5'-TAC TCC TGA AGT TAA ATC AAC ATC CTC
TTG-3'. DNAKE i ZHpa 11314463 hiG, X PCR
PG, B RN EH 5N PGKIA/PGKIB,
97°C 7 minTiAEPE, 94°CAZPE40 s, 58°CIE k
50 s, 72°CZEMT min, L35G, 72°CLEAf
15 min. N F=H1 2 2088 5, TS uLin G
2R ONAR R, Hrh S 51 YA PGK2A/PGK2B,
BB KRB A 56°C ok, RAMS S —F AR, 5
25 RN P 4 Bst X148 C I 4k8-10 h)F,
20 g/LIFIRHH G LK, AL S B8 Y B SR 25
X ARG SUTHFAIWTT: ARLA, 5'-GAC GAG
CTT TCC AGA ATC TG-3"; ARIB, 5-CAT GGG
CTT GGG GAG A-3"; AR2A, 5-TCC AGA ATC
TGT TCC AGA GC-3'; AR2B, 5-TGG GGA GAA
CCA TCC TCA CC-3'. DNAFEMAEITC KR
W% Hha 11463 hiG, 62°C K10 min, HX
PCRY 1. 55 148 S A 55 258 S N 1R 51 40 5% 43
MM ARIA/ARIBHIAR2A/AR2B, B ki &Y
H56°C, 25K, F1A RN 1 1 10057 R
Ja, W pLInANZE 258 e B, 42 e W 241 [RIPGK
N7 Y O B TR R EE IS (20 g/L) UK VEAY
ARFERY B ROR. ARG H4 pL= P FIEE AR AR
1 BRI AT S, 2N ERE40.8 mmif AR
PER NGB (100 /L, FJRZ8 mol/L), W[
miniVE H 3k & 45 (Amersham-Pharmacia Biotech,
USA)120 Vikshd h, 3% LLAT#A 0 vk AT
LG, MUk g L5 UV PEE R 71T R
(UVP, Cambridge, UK)FIG24 A % 24, H
AN AF(LabWorks™, UVP) L iiHpa 11 8iHha
T AT i — 0 45 7 5 DRI 184 7 0 ) i J3E 222 S
For 146t v] LU B BE IR 595 50% LA _F I A B A Ky
RO, RIXY AR T R A 2 M,
1.2.3 Zaars Y)vd pmfliili A7K S 550
e XTKI-67HT R . CK19. CKISHIHBsAgH]
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5N 5T 7N 7T 8N 8T 9N 9T iR EE
M-+ -+ -+ - + =+ -+ -+ - + A SRS E A
Fy P 2 O B
AR EREET

soobr B4 F B A A | R AM LR A4 |1 Ay

2 IS5 ZHAST) RREI7-9ZHCCARAN (7T, 8T, 9T)ESLD
BETHEIIPEREEHEE, RRBLEH, BRBETEMEE

N T1 T2 T3 T4
M -+ - 4+ - + - + - +
il = s e j - g e ‘ “_

200bp

=2z scas=

3 BlaZHARBLR LRI N AREEBALTI-TAARK = Hho B
tIRIENE, BBt EFBAERSSM, 57.13%; T4, 71.8%)TiE
S(T2R0T3). —: EgRG; +: BeYlfG; N: IER T4,

Pidk. SRULATI TR, R W bUEY %
- AGEE(S-P) I N s DU R-BUiR 4 &, —
BRI A ARG, TR FEAT G, b
AR B AN IL R A B A WL N 2
ST FH BT S T PR AR AR A Ay BH 6T FEE R
[ 0 52 1) S iy /DN R Bl R L g GREAT B 4k
Xof SN

it AT N HISPSS 1208 k4T 4e it
TS N B R BT R LR B s R A
2 ST RN, P<0.05HOA A S35 25 .

2 BR
HCC(No.7-9)3%| F1HA(No.5) 145 b5 A4 PGK I
R S5 AR IR 22 A1, Hpa 1T BFVIHTAES30 bp
5433 bpADNAWKZALE & Bos 14707, BY)
Jo T S8 AT AW RIS, 1R 5% 1E AL
SN DI 5 PR A% T 1Y) 5 R G B 2 O (K12), i
ek WORHCCRIHA v bt & 141
HA(No.4)FI{HIHCC(No.6)br A TPGKAT 1% 2
P, HERHARKEKICAG STRE 2 &M, 78
WA 2 RO ZAEAT ve BE PERS U, HhAa 1 AL
Jii — 4%ty B SRk S B O, UE ST AATT I B
2 A1 A (1513, 4).

FNH3# L4 Wi, BhE, Hit
1.5-5.3 cm, YJ 2455 RN, KWW 21

www.wjgnet.com

200 bp

4 6 ZHCCIO M REBBMLTI-T4)ARNL BB LD RIS X
75, BgL)IE CHBRRRSS(TI, 57.63%; T2, 72.6%; T3, 95.5%;
T4, 89.8%). —: EEEIT; +: Bgt))5; N: IEHF4E2H.

5 PISKIKEE, MERREE TRIE DEEETHR
454, BIEPRBIR.

B 6 {REHRTINHREXENEIBE, BIEMIRRE
(HE x 100).

SRR (5). AN AR VR 22 /NS
Mk, L EA21.0-12 mm, {E9H 44235
B, B R WL AR KPR A K, IR R A —
(LT YL 253 B8 Ay /NGl 1. 21 2 Tm) gl o VF 22 1Y
AN/ MR 5 Al I (P 6), I RT L& A
S LA . 22 BN 4505 Eh oz ) 4 i g XL,
MR R, 2 B ARE B2 2 40 e, S5k Bk
LT FAERGR N AH, (EACEA /N0 i 1 e As
(small-cell change, SCC)(EI7A-B)!'"; 773 &
N T A A TR A 1 e f) 308 i 1,
S5 LA SR YA X PN A2 X 40 A
Ki-67& A 55010 2.0%; CKI19PH PEAN LT R4 Al

o LR, A
RERR, kL
HA% 3| o — ¢+
TR, Fh#E—
W 5 A7 IR & AT
J& %, WA 4e e
S 0 R LK AL
B 3L e K ak i
x4 JEL 9% 0 TR
B 05 R
ERH A ER
% L.
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| TERagatin

AILETT A%
P AT R AT
M By b 2 b
¥ AW e R
A, ER AL
JEAT Ay B Ak
Bz E# AT, S
LA — & W8] #
M, AR B
LY RN A
7 B Ao 5 B 4 iy
R T H G e
ik, AER L
kA, HXAA—
59 ) # M Fa A
F &L, Tigbi
4, BREITH R B
B0 F L
BhAF R KT

B 7

8 FNHARZED, CKI9PBIEHREA R RBEEVIE/NE, M
FHBIBRRIKCKI9.

A

500 bp

200 bp

9 3BIFNHZ4TRZE(FI-F4) Hpa |l (AFiHha | (B)ESED
AR E TR ETCAEHE. M: DNAFRICY; — BEVIRT; +:
FevlfE; N: IERSIT4HAH. A: (5I1; B: f52—4.

JIH/NE 5 A6 (1R18).

FEANFNH AR o BEALE 2 4 FrofR 21 2L (T AR
1.5 cm X 1.5 cmBldp K YT BEAT v B PRSI,
B oR 2 se AN A B (19A-B). W 1R,
ANFNHP L B 614N G Y. k2 WoR, i
195 A (FNHO 1) A S A b 1 3 43 39 Hi 424
ANGETE(E10), X338 AR 9 38 s R i ). 3X

SESBIRIMENAH, REEBSCC, FFRELI2-3E (HE, A x 100; B x 200).

10 FRENEEPET-2000MIE. @GR R
TakEMEAs, Hrhar ( FoREYI R R 1A, S oREEY)
JE RN, MRS TR, R G ERY B
.

01 04 05 06 07 08 09 14 17 NL
M-+ -+-+-4+-+-+-+-+ -+ -+

500 bp

N BNChYEFEHENAH POKRISH LS, HhEsT5
AT BELIE LT ME, QRS TH, MRS
BB M: DNARRIZY; — BGUJAT; + BEUIE; NL: AT
i

N

S A T 4N g M T T AR 4 T (KR AR 2 Tk
2-7 mm), Bk Z N HAR3ANBINIRG
AN TIN AHI AR, 1440N(41.2%) 5 g B,
JLH2ANN AHLE A 104995 28 2 3% s B AR — 2
(BI11). 54502905 A8 (FNHO2) 135K 9] i rh 443 59
H6ANAH, HA24N(33.3%) 4 e ek, flfi 13y
P7F [R5k U1 R (RARARA B 99 B3 (I FNHO3 H
I3 B3 R, TS 3 40 A A 4
WHAAD mm), BN 124 ANAH,
A5 (41.7%) ok B pa B, T HL R 7 AR
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R BRIEDEIR SeRE A ==k 3 B ERTHER LI
wS BUNETIEL ARINEL FREEL (%) RBLH RET®
FNHO1 42" 38? 14 (36.8)° 12 2
FNHO02 6 6 2(33.3) 0 2
FNH03 13* 13* 5 (38.5)° 0 5
&t 61 57 21(36.8)° 12 9

'Z38 T NAHFIA T ZIBE LT 4 TNAHREY S8R "EIPRNIEI34 TNAHD14N41.2%) B, 4T EBBLEST
ZEABREM; ‘S12TNARFDT T EBBLESTS: "HOMUEY1 2 "NAHDE ™N41.7%) NR=E, 1T EBBLEE D AZREM:

CHMIBYE2 T NAHRASC21-7(40.4%) N BB TR .
120
100 —

80 -

‘x\‘ﬁ ll__H ZE"T_Q (o 0)

60 —

40 -
0 \ \ \

FNH ORN MCN HCN

U [ -

B 12 FNHETMRTREARREST HRTHTIZAMR.
ORN: TBHAELETT; MCN: RS4RI NAH; HCN: T4
kiR, EFEHCCIIHA.

A, ZEDHTHB3AFNHBZ S, 75 & 1H52 1 NAH
AT 214N (40.4%) k7 by BR v [ 4 g A4 i (1]
12). B3 B R 22 5 I 1N A HOS 2% F A T AR 2 31
H9.8+7.0 mm*F19.5+6.7 mm’, ~H L EEE
H(@P=0.922, F=0.01).

3 111E

FNHE R Az T 45 84 155 I (0 — i (4 448 2
P, 19584E HEdmondsondi Y, I 1197544
WHORfIA, 8RR “Jmitlith” o«
FE7 o CHPIRR T AN RS2 19604 LICK (R iE
ARG, 90% A A7 kAT Lok, dF R AF#30-40
P B FFENHIR N, EANE R S150%-75%
(i, R R A RE AR B AS 1 BOR S R
W 24 N S, 9 DA A S M U R SO A
Jifo 184 A R B AR BT, Wanless er a/P i@k
X5 T FNHE AL 1) 53 B 7= 1200 1 B 155 R
PO AL A WS T A DG, T4 R P 5 P A T e
H 13X Se i L B AL T 2 L i EL. A
HIEFRENHAZ £F 4 b )= AU H C CIR T I Az, 3
A AT I S R AE T IR — ), SR, X
Tt A Sy 28 L2224, ENHLR) 8 51032 W - B4 4%

www. wjgnet.com

HARILUFFIHCC. %) T M 28 (1 A%, AR His )4
Fl AL ZARE A I, o S R AT Yy i 41 4
Wi R K R JIH /N 5 R A7 A S il = /N G B SO A
HMEMCH IERfIZ W, AR, 29— FNHEAR G >
H g SRR X — 4 HE PR 220 i 5 HA
Z ) S B B N AE; I BIE 7T H 4N FNH
AL AR T X — 2R A, BE T NG5 TR 4 A DA
TR I /N I8 3 08 AR O3, AT ] DR
PAINZE HRENHY, 23R 995 248 b 24k 18] B
JH /NG 2B B, 5 H AR 28 501 25 44 AR
PEAZ W (P R ER T3 i A 114 1 PR S AN
ANBHE B AN ], O Je — Ay B T — 5 2 )
VSR 1) 225 LA A A2 $ T P I 2 25 5 1T 1) —
WA YIES.

FNH 2 i 2 — P s Nk 38 A 38 & — i
2 Hur MR 84518, Paradis er al™N H]
XY ARG AT DG s BE PR A T BRAS A T 12
BIFNH, 258788 2 s, #5k, Mhilih
FNH & —Fl R SR A2, A2 M8, Zhang
et al* W 1HIFEATHC CRAEIFNHP AL 22 53 73
AT T v BEVES T, 49t TAILIK 45 5. Gaffey
et al® AR 0 5 56 THIFNHBEAT T 4007, &5
BB IRSHIE A FEVER AR, Chen er al®% Rk B
TR HFUE I ENHAHC CR AL 4> BIBEAT T 9
By, #0S7s hy B v e P A d5cdT, Paradis et /™
MBI Sk FNHIEAT T 041, SR
Sk PR I VA R ik, B AT T X R AR U
ANHA. BEHFFE R AT oKk H 347 2 M i 4
FNHW AR AT T se BRI, /s 1K 2 A 4
i B¥ 0 2 e BEMEAN A IR, S Paradis er al™'[1)
ZE R0 AT RiREE, AT FNHAE/E
S22 AR, Pt nf SHAFI ML FTHCC
).

FNHAE A Ry & — Bl Jo 3 A AR R ™. )
AN TR] Ji R 5 1 ) P AR %% W s, 4y e
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1) “FRARZET 7 DR S A i Y 4, R
B AEAE K, FROUNAHYY, SR AR i A 5 i
MMkl (foci of altered hepatocytes, FAH) &
JET SR, FAH) 32 H BT S50 M AT i & A A
TSR FAHFINAHHC CHT G AS )
ANIFIYBE, SCC, RIS 5 ) B0 AN SR 3 A4 1)
()t T 5 A 3 Jo B S b, RATT LA I 0 45 2R
B4 R, FAHAHARHCCH R, B i
W19 48 (preneoplastic lesion), > #43(35%) A
FESCCIINAHU AT #E47SCCHRIN AHTR A2
B EYE, BTN IR (hepatocytic
microadenoma)"®, NAH & FAH PN SCCAE AT (1)
AL T 195 2% (premalignant lesion)!™Y. fEFNH
T AR, 0 3 45 77 M AR HE W A0 P A g XL
020 Jf 1 7 S I A PR AL RO S R AR K, TR
AT ENAHK LA AR, J& 3% ] 40 /v
MEIRAMMENAH, AAEATESCC. AT 2
IR IZEN A H A2 1)V 5T DA SR I SRR TP FNH
T P K — ) R 435 () DL PR, 6 X 3ANFNTH )
ZARIEREAT T WP, I B 1 A gk
ATV REPERT I, &5 5 BoR, SA I PR AR 451 4
h 2 i RENE, KOTSRS A A BT 5240 NAH
H, 217M(40.4%) 2 B v FE V(R 12), T8 TN
I i R, X BAT TR JHAE AR N A HIR 43 A 45
SR XN — TR S, XS A
NAH. b FATHER, FNHSE PR 2 24
NAHJT ) I JRp kb PR A 48 T3 28 e i S
I3 AR A I Ak e A 3 R 1 i B AR 31— 20
Bt
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