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Radiologic Features of Focal Nodular Hyperplasia
Comparison with Hepatocellular Carcinoma by Angiography and CT Scan
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Department of Diagnostic Radiology
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Radiographic features of eight focal nodular hyperplasia (FNH) of livers of 6 patients were
described in comparsion with those of 72 hepatocellular carcinoma (HCC). In arterial angiograms, 3 of
the examined 4 FNH showed a large tumor vessel entering the center of the lesion. However, 1 of the
examined HCC (1/39) had such a vessel. Tumor vessels in all of the examined FNH (4/4) were mainly
curvilinear, without an encased and obstructive appearance. These angiographic features were not
found in the examined HCC (0/39). Spoke-wheel patterns of tumor vessels were observed in 2 FNH
(2/4) and in 3 HCC (3/39). In CT scan without contrast imaging, 5 HCC (5/39) and 3 FNH (3/5) were
isodense.

One of HCC (1/50) and 3 FNH (3/5) were isodense in the late phases of dynamic CT images. 4 HCC
(4/50) and 4 FNH (4/5) had an irregular margin in the lesions. 5 HCC (5/50) and 4 FNH (4/5)
demonstrated central low density areas in lesions in the early phases of dynamic CT imaging. In the
late phases of the image, central high density areas in lesions were found in 2 HCC (2/50) and 3 FNH
(3/5). Based on the above radiographic features such as a large tumor vessel having a curvilineal
appearance, irregular margin of the lesions in FNH, we conclude that it is possible to make a
differential diagnosis between FNH and HCC clinically.

Lo
ERZE RSP > T, FREELHREL Sh
% PR R PEAS 8t @R (Focal nodular hyper-
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HLicoTHET S,
O S
FNH (19855 1 A ~1989% 6 A = TIcEIL»
AV B =B WTENRTFNH (BRI 6
fER, 8 WETH B, 6 FIOERKIIE#% Table 1
RT, K& X12E0.8~2lem TH -7z, HCC iz
19874F 2 H ~198910 A ¥ Tlo 4R T F:A, &
Tk FrAERIc X b HCC & 2280 S /c48HEFI, 72
RETHH, KEZIIIRT~-15ecm TH o7z, =
h HCC @ 5 bl & ¥ TIi341ER, S9RE,
CT scan 36fEf, 505%F%ZE% FNH & o it o
MELL, FBRELEEROEMAIEEI LT
Tous,
-
mAEEFT R FNH 75%%, HCC 59F %>
W Table 2Rk L7 THE &, ZhicPIIREE
KB ED THE 2z - 14H B 2WTHEE L
fo. MEEFOBFH 2PN GERZEY S L
To7e.

FNH oE{§

CT 1xEHZ TCT0S # HVEHMM CT & % hic
UEFEEY CT 2770, ¥ CT REHAY
8 IR B9 122 ~3ml/F o & E T8 &100~ 120ml
HAL, HEABAEIE D SIBE A IEDI0RH 5
WP E T ERTH, TEARWME 8 5 ~105%
g xR CT #Il & L, FNH 55%5%5, HCC
IoWT I, Bl CT 39RE, & CT 50ZK
DWTESHRE DS < £ — v it o T i
L7z (Table 3). ¥7: CT ic X 53104 & INEhHE
3. Table 4 RTHEB I OWTHR L, ik
I EHAS T — T AR HEBLTCT®#175
arterial angio CT scan % FNH 3#l, 552
DWW THEAT L& & RS oW CRROB® R
#fT -7 (Table 4),

F—2 - DEBEBERH 1 2FHBE (1 =—
YOMIE) BIV7 4 v v -OBEEHREYH
AT LT,

#w R

ME&EEDEFT R A Table 2 iwRd. EER

Table 1 Summary of clinical data and pathological findings of FNH in 6 patients

Liver tissue

Age Chief AFP " s Preoperative
Case go complaint aroulrgiggg ular HBsAg g/ml Location  Size (cm) diagnosis
1 22F Diarrhea Normal liver Negative 1.1 S1 21.0%11.0 HCC
2 18M Fever Fatty liver Negative 5.0 S8 2.0x2.0 FNH>HCC
3  45F Abdominal pain Normal liver Negative 5.0 S8 3.2x%3.0 HCC
4  64M Asymptomatic Normal liver Negative 2.3 S2+3 6.0x%5.7 FNH>HCC
54 0.8x0.4 Hemangioma
ST 3.0x2.5 FNH>HCC
41M  Asymptomatic Normal liver Negative 2.1 S5 2.8x2.8 FNH or HCC
6 51M Asymptomatic Non specific Negative 2.7 ST 1.3x%1.2 HCC
reactive
hepatitis

FNH : Focal nodular hyperplasia. HCC : Hepatocellular carcinoma.

Table 2 Summary of radiographic features of arterial angiograms

Tumor vessels

™ =] £ .
Tumor vesse- which are mainly

Clear defect A larger tumor

; 2 Pale central ls showing vessel which en- Y
Tumor stain (?1!: ;gft;lgf‘aor; area Tumor vessels spoke wh.eel ters the cgnte‘r rfgtl ‘;lr]]g;%% 221(11
pattern of the lesion not obstructed®
FNH 86%(6/7) 20%(1/5) 17%(1/6) 66% (4/6) 50% (2/4) 759%(3/4)** 100% (4/4)**
HCC  88%(52/59) 64%(33/52) 4%(2/52) 75%1(39/52) 7.7% (/39D 2.6%(1/39)** 0%1(0/39)**
* . 4 lesions of FNH and 39 lesions of HCC having tumor vessels were analysed.
** 0 x*test p=0.001
(2) HAERSE #51% #5555
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Table 3 CT image with contrast medium

Precontrast CT image Early phase of dynamic CT Late phase of dynamic CT

FNH HCC FNH HCC FNH HCC
Low density area 20%(1/5) 85%1(33/39) 0%0/5) 8% (4/50) 20%(1/5) 96% (48/50)
Iso density area 60%1(3/5)* 13%(5/39)* 0%10/5) 8% (4/50) 60%(3/5)** 2%(1/500**
High density area 20%(1/5) 0%10/39) 10096 (5/5) 769 (38/50) 209%(1/5) 0% (0/502
L & H density area 0%(0/5) 3%(1/39) 0%C0/5) 8% (4/50) 0% (0/5) 2%¢(1/500
Not examined 11 lesions

L & H: Low and high
* 1 xitest p=0.05
** o xtest p=0.001

Table 4 CT image of margin and internal structure of the lesion

Margin of the lesion

Internal structure of the lesion

Homogeneity Central low Central high

Spoke wheel Spoke wheel Tumeor in tumor

. by density in density in i v, : ;
Irregularity  Capsule " ) pattern’s pattern’s sign or mosaic
pcr?:?‘{‘;;;? th;hgaslgly u;)i;:é‘e structure vessels pattern
Convent- FNH 80%(4/5)* 209%(1/5)  60%(3/5) 80%(4/5)*  60%(3/5)* 20%(1/5) 0%.(0/5) 20%(1/5)
fonal CT  HCC  89%(4/50)* 38%(19/50) 47%(22/47) 10%(5/50)*  4%(2/50)*  69%(3/50)  0%(0/50) 36%18/50)
Artgri?:‘Jr FNH 80%(4/5)  20%(1/5) not done 80%(4/5) 80% (4/5) 60%(3/5) 40%(2/5) 20%(1/5)
angio

* . x*test p=0.001

w7~ LR A HCC 88% (52/59), FNH
86% (6/7) T#H -7z, Fechner 7D E 5 &
Bk 2BEC I3 LELbh 3838 (pale
central area) X HCC 4% (2/52), FNH 17%
(1/6) wRbie, & LBERBIREMIREE (U
TRRER) £, BREOCES X HFERLE
301k HCC 64% (33/52), FNH 20% (1/5) T
BHotc, [EFME R FDIELE HCC 75% (39/
52), FNH 66% (4/6) & b Ll Eofr BizouwT
BHFCHTFRAEEE L b o7,

BERNCETTAMENE END 2 & g
KR BEEALLTWBRELFIHCC0%
C0/3D1z3¢ L FNH 100%(4/4) T & - 7= (p=0.001)
(Fig. 1, 2).

[ %5 1M & o 7 £ A3 E R % R TR &1k HCC
7.7% (3/39), FNH 50% (2/4) THh *ofEic
HEFTFHNICARE LR DI - T2,

R OHUANED - THED 1 AKOKCIER R
BIRE X HCC 2.6% (1/39) wxt LT FNH
75% (3/4) THH (p=0.001), (Fig. 1, 3), &
EHIbdhu~o@EHOMENA T BHEIR

R 34E5 A25H

(3)
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Fig. 1 Case 4 of FNH. Selective hepatic angio-
gram in the arterial phase shows a hypervascular
mass (6.0X5.7cm) in the left lateral segment of
the liver. Note a large feeding artery entering the
central zone of the lesion (arrow).

FNH T125% (1/4) wRohi: (Fig. 2).

[E 51 o I3, T wTRE Lies
FNH, HCC & 390% LI EIEMFFR L Ieh EEZE
Wiehoiz, PIREFRE, BPFIRER (AP
shunt), EEEAEE O RO FNH RE
<, HCCHRZ T h*h10%, 6%, 21%1c&
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Fig. 2 Case 1 of FNH (21.0Xx11.0cm). Angio-
gram shows curvilineal tumor vessels lacking an
encased and obstructive appearance.

Bdhhich, TOMICEBEEZEIRD bhlnh o,

Wiz CT D& 4 — v % Table 31R7. B
# CT =T HCC I1MEBIN I D2 0385% (33/
3P ThHHroicx L, FNH ©ix20% (1/5) TH -
fo. SWINGEE OFZE T HCC 13% (5/39) ikt
L FNH 60% (3/5) TH -7z (p=0.005), #5§¥
B 175 BRINEOKE X HCC 76% (38/
50), FNH 100% (5/5) THh -7z, S@EcEk
WTERINERORZE L HCC 96% (48,/50) it
LT FNH20% (1/5) Thote, T RLTBIEE
DIRZEX HCC 2 % (1/50), FNH 60% (3/5) T

FNH o @E &5

#H-72(p=0.001) (Fig. 4). FNH OfiEf]| 2 1R
i, ERRH, ERENE LSRN AR L
2, CHRIE ORI X D AR IR A
BERIRMEEE L THABRE LD TH 5 I,

CT iz & AREDUBETR L S0 fas»
Table 4 I35, UK PAETEIEFILC
WeiRZEE, HCC 8 % (4/50) et L FNH 80%
(4/5) TH -7 (p=0.001) (Fig. 6B). =ikl
BErRHTHHEELHCC 6% (3/50), FNH 20%
(1/8) TH -1 (Fig. 5, 6B), HEREA Tl
ERIREEAZ 2 LRZET HCC 10% (5/50),
FNH 80% (4/5) THbH (p=0.001), &ipil
ETHLERNEE YR LCKRZE T HCC 4%
(2/500, FNH 60% (3/5) TH -7 (p=0.001),
(Fig. 4).

¥ 7= arterial angio CT Tik FNH o #E#ifi
EH60% (3/5) wRHh, arterial angio CT T
DHANBICEEHROME LD bDORHHTE
(Fig. 6B).

xz =

AIFic s\t FNH 3FESR & X T
B2 W OES L b IELREFALE L T
b, 19894 3 B ¥ CIO2HIME S T2, &
FOLMIZ L B & FNH oREZEH T, BR

A

Fig. 3 Case of HCC (14.0cm in diameter). Anigogram (A) and dynamic

CT scan (B) using arterial angiographic technique show a large tumor
vessel extending into the center of the tumor (arrow).

(4)

AAEREE H51% 55
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Fig. 4 Case 3 of FNH. A: CT scan without con-
trast medium shows isodense mass. Dynamic CT
scan obtained 30 seconds after bolus injection of
contrast medium (B) shows a hypervacular mass
with hypodense areas (arrow) and at 8 minutes,
the injection CT scan (C) demonstrates an iso-
dense mass with hyperdense areas. Both hypoden-
se and hyperdense areas correspond to the central
fibrous scar of the lesion.

AR 7 Central stellate fibrous scar ({0 BE) DFFE LB E T B0,
ZElBHYR B 52~10cm K& CToEEiM Fechner 57, Wanless 5L &8 | FNH

FHL 345 A25H (5)
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Fig. 5 Case of HCC. A : CT scan shows a pseudospoke-wheel sturcture whlc,h is
similar to that of FNH. B: Angiogram demonstrates encased and obstructed
tumor vessels.

| I

A B
Fig. 6 Case 5 of FNH. A : Angiogram shows an artery entering the central part
of the lesion. B: Dynamic CT scan using the arterial angiographic technique
reveals clearly a spoke-wheel structrure. The margin of the lesion is irregular.

B RGeS 2 R LIS O b~ F 2 5 KW M 5 KOCBIRA FLRR DR R TH H FNH ORE
EZHL, b bLgICE D > TIE» EEkic RMEOHFMICL DD THS LHERL TS,
ALFIT % LT B, £ LTHLS BB L %L Mathieu &3l b HIEANFE 5 iE B

(6) AARERSE H51% %55
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BT, A LA - T L BEFL 3HT
BHofo kLML, ¥4 Welch 04 @I 28D
D — FEDOWTHREL, HRAKBTHR
h2@hDOAr—tRR LA, HCClB T
FRDAE D > T 5 R\ E#R O BT R
bhaZ &hhh B LEBELLETHS (Fig
3). Kerlin 5™x HCC & FNH o I35 &7 R
BT wv %A, FNH o Ifl % 12 13 encasement,
obstruction 2372\~ LRI L T\ 5, HEBHITH
HCC nEENEFIE<ERTIGHOBLYRTOK
ML FNH 3AKE SRR LEhsz
el B HiRR E LTRD LR R IVEH T
Holz, ZOLDHEFREROKE L 0TI tan-
gent AHNICIZL 2N BIS, —R, BHREN
HRELT\D X 5w R LI (Fig. 2). Fig. 3
DX 57 FNH w7 mEEF| %=+ HCC T
EREHOLEEAEOHRCNETHY, ZOFE
o TEJNTETH - 7o,

CT scan ®FT R & L€, HCC BBfiCT & &
EBYRENBR CRECERNER L b0 L
T, FNH 3& < OfIcHM CT & & &5
TERRE 725 & EHEHITH - - (Fig. .
Welch &' Bl CT 8 Tho ¥ b I (K WU %
ATREDNTL%, FRNOFHEN4%TH Y, &
HERCB W TREREDHENSTR TH -7 &
WMELT\5, HELYIERBCS TSR
REFeBHZ ENFNH KBS WTHEHTHB &L
TkY, BROAITCLRAFETH -7,

FNH D287 BB 3 5 M fn s & i in v
A, $EEK 4« o#EE Tk HCC 1 EAF TFE ik
FREBZ O L, FNH 3 UgNRTFETE X
EILTWBRENEL, CoFRRENER
TH-7=(Fig. 4, 6), *7 FNH iz —#sc s
FhiclanE Ihah, #ELETLHELRE
ThTwa, BBRATS CT L1 flicsiEx R
%, REPBFEMC S WL BDOGER 1), fE
P LI EED R B2 HCC & o I » Wik LT
b, FNH TP #EE»2rRohs0T
EEVLETH B,

F oA RS 2>\ T Fishman 53 CT i
#1550 hypodensity 75 FNH #8 5 Fr R & L

SERL 345 H25H
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Tw5, LA L Mathieu 52z X 5 & dynamic CT
£ 1w € FNH 043.5%1Z central hypodensity
% 788 12 2 hepatic adenoma T % B3 X b [
ROMBEXET2d008HBEL TS, e
BT FNH 0if#E{bo &R, S
TR WCTERREREZRL, EREECSTE
BRI 2RI RERS N Edbhot, =0
LR SONEME LT B < B LD £
BRI B UREBINER Y R LR O
EMRE LDIRBER & Do & E—B L,
Zhuext Ui o i B & i 5 S5 1
ISR CTHERNERO X F TH -
o, EloRORR X b Rt IRicER T 58
HEMFREEDS N E - o DSBS ET 56
X FNH DERFRRM L Shan, RENRIE
e EERici s HCC b FET 50T CT
OLTIHENPERERZ LD o7, LLFD
L O REATHMEEHHTRCTERY &L L
TR O ME Y $ %, HCC D2 pial
BETH -7 (Fig. 5),

¥ 7z FNH io%3 % arterial angio CT ®#i4;
(X754 arterial angio CT #7355 = 2wk
h B IcEs T 2 MEAX RT3 2 LT &,
& HICAFR O BRI O A 53 % IR BE (SRS
HLOVERLRY, ZheDORRAMESEDE
fsRHcHE A TH -7 (Fig. 6B).

Te-*m7 5 v & Te*"PMT(Pyridoxyl-5-methyl-
triptophan) Dff < v # 7 5 A X FNH 2 54, 4
WRAECTbh, 3WEL Tce* 7 5 vERCHEH
MHETHEohT, LFREOLEFET 20
7z, Tc*®"PMT T, 2REwCEEMAIc—BL
THEBEHEMEEDL, ZhiFNH cFE L i
FTIRTH -7, v FofmeEEd st HCC
ThHhEDOIBRTHYIRDFIITIES Toh -
7=,

=5

% @&

FNH oi&&#E & CTTR%, HCC D% h
ExHE U TR L,

MmAEEFE L, wEE FNH fliEE g
Boh, 1RKOKGIEH OO~ -
TETL, E@RomERIISAbhi, EEM
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EpEd LN AEE HCC L £, TomEx
EERBZ ERSHBREE{H<BEEL T
i

CTBIcoOWTIE, B4 —VvIIEMCT &
& EHRIBEICERINEE A R TR S D 5 i,
REHOLBBITETEIEILTWSH24%
<, COfTRE HCC tnEHEHTH -7z, N
S Tl ORHRE 2 R TSR R o ORI
i, EFEY O bOETINFIE TR
bht,

arterial Angio CT T@EH® CT T>@E DS
igh o e EERO ME 3 X OCHEiR oS 2/
HeEnrz B Zhi HCC E0ERIEFH
ThHoTo,

X ik
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