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QA ZhA EQe] HA e AA #A
35 7be] AAo) WHE EH—

Mgz o et

o &

M g

22| e}l 4] 2] ekl Zkgt, B8 g4 E ko] kg ul
= o2 vielel wlE oS- wov, wheba wek 24l
Wz 7| el S4Ade] glegjebs Sde] A 717 =
2lslo] gich, B3 @ @FalelHe] BE e kg
W A] HBsAgs| d4go] ebuldel vle) ®& Az, @
zhakel ubEl e gl 2o He e 54 o] Ao ¥
i @ abelalg Az goke A, @ zhe 29k =)
2| P4 HBsAgs| F4Eo] Fohe FEel AHA
o7 Alalgle vlsth sle] FhalEobe] Fad) wel glal
o] &}tz HBAg#H = HBule| 28] o gle] 213 t}
Hell o|=A] =i},

=g 7R E ok elokdol wE] o} chokdl =2 €
A0 gzad S48 Jepdo s o2rhal Ag
2 7| Fell o A% FetEn] A EH 73 5o A4l
ghep~0 a2y o] Fo| 47 opafo|} AWk o] ¥
o gle] S#] Sokd] Lo of 7 rla] Yl Fo] wrisln
2 Sol = BTl o 52 A4be] 43|y A A o
£ %ol ohe}, ELobF o ojHFef g AT AH
EEol A ks 2P g Mg Elae sqelol il 4
W g] Bant-9s)l glF #elrh,

whebd] £ =] F3 2 gk 2eke] o)Ay &
A4 AP, o3 A FA4 9 A xehE 54
of 7|54t Setdle] A 37 Falol ALl oz of
= 58 AE7ke] =244 (morphogenesis) & o] & &
3} ohge| Fokd o] zalala fats o 7] 1
s el F4alna) sjgleh, =3 ahs| 2ke] T4

o EEE 19859 104 g el w3 A e 3o
SRl

d4-4d E €

Holl Al S22e g Batsles 2 Fldlley 238
g glm, bl 2obe] whel g ola) daldle] 7k Belel
elae] F=5 Foast sy,

dAFAHE o U
1. A7z

19791 55 19853 7ha] 611 Fak A-gel T of e 5
walgta el FAg by HA-lF =gz 4
a4 i Zote g dalHgn, 5 F4] A=A
AL Qg 22 A e #gaialg] 1ol E £dT2 o
Ao 2 dlgicl, el sl e WEAE JEHHD,
ztE AL A7 9 BY e "y 34A 5%
atz bt ol 85 2344 HBsAg % HBeAge|
BE cokdo|gion] Fokd 2l orceind = #
—HBsAg PAP o4 o120t k3 2.9 30 7} 2 3he] of 8l
i,

2. 74

(1) BesEo|AE 27 0 7h4] 29 3500 8] Hejaha
22 g ¥ 35 o< A §2E hematoxylin
eosin 94 4o g} = 2o ubel PAS, d-PAS, trichrome
(Masson), reticulin (Wilder), 7F# orcein (Shikata)
d 5o FEL S0 A Estgen, 75 Al4gtF
Fel FH4Alzic, & FHAEE] 2283 FA4A4
whe} 77hA] 8ot FAdse A Alzs] el wtel 471
A Fe® ke (Table 1),

(2) RS0l HM : gl A7 A g 2E
A=A AL 1mm® 278 L3R ghEe
Z 4 47T, 2.5%2] glutaraldehyde(Sorensen's phos-
phate $18<, PH 7.4)ol4 343k g &, 54
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$FHoE 204831 AFHs, ol F 244847 Sat
B3 XEkshaletel eh4] 4, 1%2] osmium tetroxide
(phosphate $438°8, PH 7.4)¢4 242} aaleigd
o oh4 FY ez 2083 A & ojalala g
E sHF "F 3 oF Epon 81200 Fof #gic),
1pm 58] 22 A& abEo] toluidine blue % 4

+ Aldg o Fetde|AE datz 4r) 715q A
§3 LaE dqlsigln, Axdo|Ay Bas g A
A 595 Agsidd, Add F45  ultrami
crotome2.2 500A 52 ¢} AL glEo| uranyl
acetates} lead citrate® o] F o 4 3lod FA]8] 2 a}d
©|7 (Hitachi H-500) .2 s} ssict,

Table 1. Classification of 35 hepatocellular carcinomas according to histological growth patterns and cytologic

features

Growth pattern

Cyvtologic feature

Cirthotomimetic cell  Pleomorphic cell  Clear cell Spindle cell Tatal
Trabecular 24 4 (1} 31101)
Acinar 1 2 . 3
FPapillary ' . 1
Compact . .
Scirrhous . .
PEI.iﬂid - - -
Fibrolamellar . . . .
Total 25 4 B (1) 35(1)

() indicates an overlapping of pattern with trabecular type in pleomorphic group.

Fig. 1. Light micrograph of | # section stained with toluidine blue demonstrating trabecular type
and cirrhotomimetic group of hepatocellular carcinoma. There are many hyaline globules
(arrows) in the cytoplam of tumor cells. (= 400)
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= & £+ H
1. Z&dHo|HE BEF 7Y

Z 350 9] 7k Bohs =2 FA4 Y A2EHE 5
Aef whel £F4 2 ale Table 134 3Hgket, o5 24el
ol 4] 7|EAql 2AEH F4 k4o F4 T2
4hiliE, trabecular pattern)sh Fd= A EF (IRGENE
4mBuEt, cirrhotomimetic group) 2 A3 gl 4 L8
B4 wgch(Fig 1), §elold 33 (A) AE2T (4
% () #BalE, pleomorphic(giant)cell group) % %
= 4| 35 (#heE4EREE, spindle cell group)°] F4 4 H
42 EA=o] glgict,

2, HAHO|HE B

(1) 70 gk EshE FA e TR vl
Tl u| ok zha Eremel fralalgl ot ke
2 Az F2EEY gt s oheshE S 3
3 e, =& 7 Felvld 2 3 FHHE F
oka) Eupch we] 7} Al § ekl & H 28 Sha iRl e,

g 4 2FE u] g djfae kAl EkE 4 E
L M 2E5e cade|gl o, cfatde] majee A ¢
cts] 74 <3k (bile canaliculus) & #1435k A%,
Zof (lateral border)& # L322 interdigitationo]|
ol o] 1 2H4 @ v c}<-2] desmosomes E §-2HE o 3%
o} (Fig. 2), 24 g 7hE shabgd el s &
Fetz slged, dE 77 Fn F5T clAlwEE
(microvilli) 2 ¥ 2lgich, #5 (zinusoid) 2} Fob4 2
5 apololl e 7l utE rlal 23 E AEEE AHAS
t Disse7}He] Ealn gller, o7jde 7HE
lipocytes-2e] 40| ool =i

7 #2FE A2 e g, Tz ikt
ale] Exlo|a} § 4 9l @/ 27 vlge] A F
7he} ghni| Fokel ®ajElA 2 (5~10 pm) WL A
T gleich, dichsel Felel4 @l pars amorphat
Ho| B34 shA-E o F3L 3l nucleolonema
zul F4zlo] gglcH(Fig. 2), dM4le 23 F2 T
geled, #his o243 (heterochromatin) =4
A 7} e AbAL ) T2E W4 s o] e,
zz #jukz} ¢le] 223 glaich, o she] A4

&zl A ed = (aychromatin) 2.4 o] 2ed 42 v o} 2 2]
Adxrh st e Huled d& nF FEIR gl
(Fig. 2), 92 239l 2faled Folde] gldden,
ebe #flabinuclear membrane) o & =Hsbs s, 2=be
Z ¥ AHRER) M dd =] e}, =3 o
%% (nuclear pore) ¢ FH4=]glet,

AEAY F2EFE 2 7 A A LS 3
sled, Zhis] Aol w2} ‘dark cell's} ‘light cell’Z
TEHe] Beck(Fig 2), 7hilxgke) BE ale A o] F
o] 2w 7|4de] AL E Al AEke EHrlka] 543
al #| % o|&} = (subcellular component) 5% #3}
. gleded, ol F& 4 37 (glvcogen rosette), =
4] =h2k microbody (peroxisome) 2 Golgivd (saccule)
2] =) ke §] zl-Folwich, A}& A F (mitochondria)<-
7L sabEle] glglzm, Wael W3 H cristaes)t ¥4 A
A nEA4
# %= paracrystalline arrays) & 43k glden, =
W ¥ A sHRER) 94 3 614 slel = o] vesicled
HAast glgla, A4 gk EeA B 4 e olE 4
F7ke] 714t o4l 24 (spatial relationship) 7} £4
3 qlzicH(Fig. 3), zejv b Eare] =282 £33
=t Apda] o iy Aafe] T2 Hyaie] Abelof
A AR = Aol o Wit =3 Al gk A
F3 el = 7hE lipofuscin 25 2 €4 myelin 4|}
A4 £y w4 Ha) ngey EAEE e A
714 =gl
(Fig. 8),

(2) Heto|AE 27 FEY B4 @ xRk,
acinar) &4 (1) 2 5~6712] Fakdl 27} Fobe] W3}
& FAo 2 ghapale B wfd oo 2], Wl Al
2 o T4 23, g4 HREke gledd
(Fig. 6), =& #1414 ({8184, pseudoglandular) 4
(2ei]) 8] 7490l = Foke]] 7|7} A2 v|lHFEEE do
ale 24 ghxlbo] Yz, Wb staksle] JEE
sta glglen, #Ae 2 st A s
(Fig. 7).

= ) 97 (ERHEEERE, clear cell group) 6ol =
oA Fri M 2 Fol v]sf Al EA el F3 28 o
7o 2wk 4=e) 2alg weln gl Fig. 8),

7 # 27 (E4ffulE, giant cell group) (4+)& 74
i A EER 27] o He o GR4 ol o

=7 5 (electron-dense matrix granules

# % (autophagic vacuole) 5 ]
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Fig. 2. General ultrastructural features of hepatocellular carcinoma. Tumor cells are separated by
smoothly contoured cytoplasmic membranes and well developed bile canaliculi (BC). N:
nucleus, L: lipid droplet. { = 4,200)

Fig. 3. Hepatocellular carcinoma cells having large nuclei (N) and prominent nucleoli. Their
cytoplasmic organelles are similar to those of normal hepatocytes, but reveal depletion of
both mitochondria and rough endoplasmic reticulum (RER). Also seen are a distinct Golgi
saccule (G) and scattered glyvcogen rosettes (arrow), (> 5,600)
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Fig. 4. Electron micrograph of a hyaline globule (H) in a hepatocellular carcinoma cell demonstrat-
ing close packing of filamentous structures resembling Mallory's hyalin. The perimeter is
round and non-membrane bounded, M: mitochondria, (= 28,000)

Fig. 5. Tangled network of tubular array (TA) is seen in the cytoplasm of hepatocellular carcinoma
cell. Arrows indicate continuity of tubular array with membranous surface of rough
endoplasmic reticulum. M: mitochondrion, G: glvcogen rosettes, N: nucleus. { = 28,000)



Fig. 6. Acinar type of hepatocellular carcinoma exhibiting central cystic degeneration of a mi-
crotrabecular growth. A central lumen contains necrotic cell debris (N). L: lipid droplet. {x
3,600)

Fig. 7. P.Im:t,hm portion of pseudoglandular pattern of hepatocellular carcinoma demonstrating
dilatation of central bile canaliculus (BC) lined by short stunt microvilli. | x4,200)
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Fig. 3. {E]u.a:nr cell group of hepatocellular carcinoma showing abundant glycogen rosettes () and
lipid droplets (L) in the cytoplasm. Lipofuscin granules (Lf) and autophagic vacuoles contain-
ing myelin figures (Mf) are occasionally seen. I desmosome. (3 7,004)

Fig. 9. an intranuclear cytoplasmic inclusion (CI) of hepatocellular carcinoma seems to be cytoplas-
mic herniation (arrow) of tumor cell. N: nucleus. {=4,800)
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T 2glew, AT (ERER) 2) 5~ 106 7] o] =
€ o4 A2 Hfels MEae S LT
Algh Fhe] vl Eaky shd 29} Fabslgin, wa) clale
webabe] A fFAw M 27T O FLe e ae
v B Ahe e M E£2)0 32k (cohesiveness) o] o
¥ Faslel 9lelov] ectoplasme| 747e] sie|A g
AR, o47|eld chg] elMAdf4 F2E (microfi
brils) & 2H3He 4 qleic},

W A 2 (#EEREE, spindle cell group) (1a) 2
FUHAEL #Fe] el 2 ol @ W oMy
TEEE T AETol v)s) d 3pe)st glele

(3) SALMEY BAM : 7h4 2 ote] Foka 2 3o
HZF vl 3 A=A AL Ay HE Y wea
Al (74 (20.0%)) F ol ¢l ewf, Zabek 4= (hyaline
globule) (54l (14.3%)) 5= A2 o 8] 4] o} mja}
52l ot (Fig. 1), Mallory 23 1s (2.99%) el 4] =}
2FHo s k=g

Wl U= dotoz 9HE Eeidd goln, o
ol wute] HENE B4 4 glgen YB3y
Ao 7ol xR F2EEF Y53, = £
A E72 A Ede e H5ia) A 2@se 2
4o 2lglch(Fig. 9),

Ak AHE ok 27] (5~30 pm) o) W8 == o
HE T2EE 7lARlE e oty T2 Bojde oA o
shes], 2ol o4 Mallory £ 2} §-4b8lgd e} v}
T2 ez vids]e] e 2o 2aso] 9 o)4
4 72859 92 (microfilamentous mass) ¢}
(Fig. 4,

el qhof o] ZhAl Lol 4] Al £ 25 2HA) v
(tubular arrays)e| ZH3tsl¢l £, o] 52 277} 200 A
wWelgles, At F494 f4 FZESe] =
(network) & o] F2 gl eof, 9ol 2=nd ujadala}
(RER) 3 23] o| =& 557} 9l2icHFig 51,

(4) e ZLiloll M WHE vlo|HAM T ; 350 ]
A EE FHAE2) orceined4 % E—HBsAg
PAP F4olgie] o7} 3¢ Qlgledl, = $ o404
Fokd|Z o] A ZAu el M HBsAg F-2 7| B4 w2 g
2ict, ole] djg AEE HEE 52 o}

R E i R Egle] B alPe) g 1A

of
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1. 74 =

A Eke] 228 J] e ALY G A Al =
He & droll M5 47 stelah 4 glaln, u]Faby 71
Al o v]a] AEZAY TZ2EFo| jodit A2 chag
ol slgledl, ole aqele) zbH Latel gt o Eof
2 wn7ste} & abe|s} glolc), B3] 2194 & ¢ 23
& 4 wde] o] % 4 (pleomorphism) B 43 71+ & oy
T EEYE w| Rale] T3] A sl M) TS
FTEEHLE BAEE AR B oo gl 2olels] Ex
Aoz FAAE Sekaid, vl$r] $oke) g &
= o zaeky pihs ol galsle] olf Uaje xEe
A2 Erbeslehn Al g}, w4 QY sha 2oty 4)
ZANol A 27 myelin o]} ohd == sle]yg =
A aREY 48 HEF Asbe4] T2 (autophagic
vacuole) =2 Eale Fokdelalr] webe zha] E ko
A ks 22 Hale] ofgh 9% 42 mhx
(focal cytoplasmic degradation)®*92) % #=jo g
zhgl e},

2. BHEO|TYH EF RYY B

ARG TS 2APAE 4FY F2E AEez 5
= TS Al =3 o) a4 4 wse] A g =
o FHAEA} o] Fo 2 e AT 2 o) =
TE4 wld Fag aA 5l delal H4=n], =4
A4 T4 =gl 71 4] 34 T2E S
o2 obs] Fo A gate] dige] s £
FEE YR =HE A2 #Ao] Agaiey,

T2 AZ 2o Hedoly B2y QA E14 gy
A4 5 At 439 232 o] 277} 25 Batao]
Ao fAE e dEde] Rals Ao e gl
24 Fisleleln A s

. EUMEZY 293

LS wlwa EaA Baksle Aol H Tzl
U= A AT R (A ERE) 24 2 A g
fule] FUAE oheta Hatse, 2 A4 =44
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o4 A [a=E dahe] ghEel o3 MEAe 3
¢le] Az s},

ubwl Eajol 4wl 2l A g ojojg A2 FME
A o) Fzate g G4 o ps-eig] ol 9l= Mallory
aae} Aol B oo, oo FEEEY 935 o
2la}s Aol A Balales FUf AR Al o
gl o] &= o & Mallory 23 7} 572 3 shab725 o
= obe, 2ajor £ Y o chgelebe Ao,
Faloll 4 ul @A FEES] F o 295 T2
2 wjdsiche Ae] Aaal FEAolal ¥ 4 gk e
24 el 7 Ag]a]eo it ergastoplasm®'el 54
AHee Ao Al wejol ¥ 2oz AE,

w8} Aapol A2 e A2} faldle] el = 4
Ao w4 2t Ru]aE 2 7H52ke oo Norking ™™
# Keeley5*& o & -Asigla, 53 Keeleys™'2
aale] 4 £a2ldiel 4] microbody?b Thed 2hed AHE Ty
8 Sao] Hu] = oAl g WA B A 6]
Hog &35 zlolefm A7stgiod, o FHEAH 2
aper 232 2 slakale]el v E microbody?t A&
zlal gl o 2le] glelnl 1448 2asigiaal, o & S
% abgh 297 £ dFelHE 5ellF 1ellel M= FHAlks
A eigton], = 47| He it oFE ol vl
et slrt,

%+ o (trabecular type, cirrhotomimetic group) ol
A Paslgd szdy s 34 vi%E (tubular
arrays) & A A4 Gk G ghate] Al 2aby
3] 4 Zoll 4] H& 7letiEglel Al et A
3 falElgon, FH4 a4y AE 95T v
olel~4 7ielw, Hodgkin®: ¥, F4 #Ed,
Letterer-Siwest] 52| dab 3| Al 2o} Fob 254
4% F4 T250] FHGE R a¥st gled g4
gotoljal wzigl 2E i o7l A Felet olFE 447
el o glod = ulo| 2] 24 T wlupe]R] 24 e] o] 4
aby] Azt Ag=e] gted, AAAM FRIT
paramyxovirusZ 27]el 27| o HejilaoeR 2}
517 gia, =& IS AT v Sel R S
Hilthe A 502 u|fof Fa}e] &z} of B
oz Azgch, ofg2]  oollol4 3y = WA
7} g a4l wld e 24 o g 42 Uzmand™
8] Hata B, o|Fo] WE Aol FeiFlE A
oz P,

Z E

19791 2] 19859 7H2] 61 Sob e 2 of el &
ozl ghmalel s HAE ] BA«F 2oz
A xete 2 galsigln, 4 F4 AAEH 45 5
& =2 437} 7HsEtadsl 3505 cHAbeE HAHo|H
3 B4E Asiigien, ofF =AHH FAL W M
g2 240 wlelo g g HepHe|HE §F 78l A
a7 fad 5L aekslgc), ol oMLY =
Aala Rl gl 7|53 83 g B, FoF
Az 2 o Ee $48 Fdstadd shuch

1) Zhal Eabe] A £dl 42 vEokad A E2} F
Agpg ot A2 F2EES edE SALE §
ol o], o529 & e wishe} FobAl e A L
#hxobe] apelo] YA A WA= glgich

) A F A Z A9 mAldbgE A4 T2 Fol T
Aol 2]8k o] a4l FA W Fo| A} Fokd 24l Bhate
gake] A aheivt,

3) Ewd 4|22 Fobdl R} AhAl e A2 FHE
AAol $27 2714 alAHe 2 AR 9 A 2
&4 o],

4) 7hA FEotel A £ Habs]e A BUs e d7e
g0 o AlEA 2] e =] Azt

5) zhalEgke] Az BslsF 24 LF
(hyaline globule) & =|4l7=4 Mallory &%
gl u|dgyd F2EY YAE Hejr] god, A2
] 2hal el (tubular array) 2 A3 A el A 2l
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— Abstract =

Ultrastructural Observations on Human
Primary Hepatocellular Carcinomas

— Analysis of 35 Lobectomy Specimens—

Hye Kyung Lee, M.I. and Yong 11 Kim, M.D.

Department of Pathology, College of Medicine,
Seoud National University

The etiologic impacts in primary hepatocellular car-
cinoma among Koreans seem different from those in
other countries with its high incidence and close as-
sociation of hepatitis B virus infection and liver cirrho-
ciz. A series of 35 lobectomy specimens of hepatocellular

carcinoma (HCC) was examined by means of glectron
microscopy to elucidate the general ultrastructural
characteristics and to understand the morphogenesis of
various histological growth patterns and cytologic fea-
tures of HCC.

1) General eytological details of HCC were similar to
those of non-neoplastic hepatocytes, but characterized
by scantiness of subcellular organelles. Degree of cellu-
lar differentiation was not correlated with ultrastructur-
al features of HCC.

2} Acinar pattern of HCC seemed to develop by either
dilatation of central bile canaliculus or central cystic
degeneration of microtrabecular growth, and clear cell
group of HCC was expressed in abundance of glycogen
particles and lipid droplets.

3) Intranuclear inclusions of HCC proved to be cyto-
plasmic herniations of tumor cells, and intracytoplasmic
rubular arrays appeared to originate from the endoplas-
mic reticulum.

4) Hyaline globules seen in HCC corresponded o
clumps of microfilamentous structures similar or identi-
cal to Mallory's hyalin,
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