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The Ultrastructural Study of Intermediate Filaments
in Epithelial and Mesenchymal Tumors

Chae Hong Suh, M D. and Keun Hong Kee, i 1.
Department of Pathology, Chosun University Colfege of Medicine

The immunchistochemical results are compared with ultrastructural features of neaplastic ep-
ithelial cells and mesenchymal cells to assess whether immunechistochemistry is useful in the
differential diagnosis of epithelial tumors and mesenchymal tumors.

Squamous cell carcinoma and transitional cell carcinoma exhibited positive reaction for kera-
tin, but adenocarcinoma was weakly positive reaction for keratin, Ultrastructurally, heavy bun-
dles of tonofilaments were more frequently encountered in sgquamous cell carcinoma. In
adenocarcinomas, the intermediate filaments were arranged randomly as nonaggregated, short
filaments spread throughout the cvtoplasm.

Fibroblastic and fibrohistiocytic tumors, schwannomas, and neurofibromas exhibited positive
reaction for vimentin and e-smooth muscle actin, Vimentin consisted of large aggregates of gen-
tly curved filaments that often displace other cytoplasmic constituents was noted. Fibroblastic
cells with features of smooth muscle differentiation were found in granulation tissue of healing
wounds, hypertrophic scars, fibromatosis, fibroma, neurofibroma and malignant fibrous histio-
cytoma. Smooth muscle tumors showed abundant bundles of thin filaments with dense bodies,
pinocyiotic vesicles and dense attachment plagques along the cell membrane. Skeletal muscle tu-
mors showed bundles of disorganized thick and thin filaments, remnants of sarcomeres and £-
bands.

From the above result, ultrastructural and immunohistochemical studies on epithelial and
mesenchymal tumors were useful in tumor diagnosis and classification. (Korean J Pathol 1993;
27: 328~ 338)
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Table 1. Materials used in this study

Materials No, of cases

Granualtion tizgsue
Hyvpertrophic scar
Fibromatosis

Fibroma

Neurofibroma

Neurilemmoma

Leiomyoma

Malgnant fibrous histiocytoma
Malgnant schwannoma
Leiomyoma
Rhabdomyosarcoma
=squamous cell carcinoma of esophagus
Adenocarcinoma of stomach
Transitional cell carcinoma
Normal control
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rofilament, e-smooth muscle actin® DAKO#}
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Transitional cell cercinona

Fig. 1. Leiomyoma of the uterus, Almest all tumor
cells were songly positive for desminl ABC
ret hod),
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Table 2. I'he resull. of immunohistockemical srain for dt!s.mi.u, g-smonth muscle dorin. vimentin, kerzrin, and
neurciilaments
a-srmanth - _ . . .
. i \ Antibndy [resmin ) Vimentin Keratin Keurafilament
Materials muscle actin ‘

Granulation tissuc - + 5 -
Hypercrophic scars + - + -
Fibromatnsis - -+ - -
Fiorama - - + - -
Meurafibroma - 4 + _
MEFH — + = — -
Malignant schwannoma - - - -
_Leim‘.‘j’nma + + — -
Lelumyosarcama 1 + -
Ehatluiomyosarcoma | + ' -
Suuamons cell carsinemma — — -
Adenocarcinarma - - + -

Fig. 2.
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spaamous ooll carcinema, roevealed positive
reactioni AGC method).

Fig. 5. Immunnnistocherical slaining al keralin in
sdencoarcinama, revezled positive reaction
CARC e o],

— il -



—vh gl 2| akel =) [ A 27 H A 45 1993

Table 8. Size of intermediate filaments in the tumors

Rangel A Mean{A") SDHAT) Mean+=SDIA%
Neurofibroma B1~130 106 12 106412
Malignant schwannoma 67 ~112 91 11 g1 +11
Leiomvyoma 89~158 131 24 131 £24
FRhabdomyosarcoma 98 ~196 135 18 135t 18
Squamous cell carcinoma 90 ~161 118 11 118+11
Adenocarcinoma 95~121 114 £ 114 =6
Table 4. Ultrastructural findings in the tumors
Arranged Fine filaments [arge
randomly to Bundles of .
. . concentrated  Thick and aggregated
Heavy bundles nonaggregated microfialments o
; . . along the  thin filaments or gentle
of filaments  short filament with dense .
. periphery of  or Z bands curved
throughout hodies .
the cells filaments
cytoplasm
Granulation
tissue — + + - +
Fibromatosis - - + + - |
Fibroma - — + + - +
Neurofibroma - - + + — -
MFH = - + + - +
Malignant
schwannoma — = + + — -
Leiomyoma - — + + - -
Leiomvyosarcoma — - + + - —
Rhabdomyosarcoma - — - + - -
Squarmous cell
Carcinoma + - - - - -
Adenocarcinoma + + — - - -
Transitional cell
carcinoma + + - - -
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(Fig. 11), #i3aba gl Falzp 2 a8 2bq] 4 A=)
e Aldie #F PAHH @2 59 desmo-

-

some-tonofilament S¢a2F fasckFig, 12).
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2 AR desmin 44, AT 2] Azl =g
 E oen mYH Feld W3S+ vimentin
Hlap Aol 2 =S neurofilament™, 1]
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byt Fig. 8. Electron microscopy of
- 2¢ fibroma. Cytoplasmic bundles
%= of microfilaments with dense
bodies were seen(Uranyl ace-
tate & lead citrate, *20,000).

Fig. 7. Elzciron microscopy of
benign schwannoma. Scattered
microtubules and individual
neurofilaments were seen(Ura-
nyl acetate & lead citrate, x
20,0001
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o} Alm Feokfelsy EA ez Jeldol, Keratind
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Kd)e 2z 28 5 gdmadddqz & 7|y
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o Bghaf| s} EEch Yabgke] AL keratind F
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Fig. 8. Electron microscopy of
malignant fibrous histincytoma
(MFH). Scanty intermediate fi-
laments were seen(Uranyl ace-
tate & lead citrate, = 20,000).

Fig. 9. Electron microscopy of
fibrosarcoma,  Microfilaments
with dense bodies were seen
(Uranyl acetate & lead citrate,
> 20,000).

% kerating AbgEer & mgdalsier Mgt o] {4
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efal = A DAEgich dZalgghe £3brr ZF 2
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Fig, 10, Electron microscopy of
rhabdomyosarcoma, Abundant
myosin and actin filaments
and the Z-discs were seen{Ura-
nyl acetate & lead citrate, x
20,000),

Fig. 11. Electron microscopy of
leiomyosarcoma. Bundles of
microfilaments with dense bo-
dies and pinocytotic vesicles
were seen{Uranyl acetate &
lead citrate, = 20,0000
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150 22)z 200 Kd= F4=qlr o5& T2 TF
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Fig. 12. Electron microscopy of
squamous cell carcinoma in
uterineg cervix. Intermediate
filaments aggregated into tono-
filaments form a circumferen-
tial network around the nucle-
. us, and spanning the regions
7 from their attachments to the
s cvtoplasmic plaques of desmo-
somes(Uranyl acetate & lead
citrate, > 20,000),

Fig. 13. Electron microscopy of
adenocarcinoma of the stom-
ach. The intermediate fila-
ments were arranged randomly
as nonaggregated, short fila-
ments spread throughout the
cytoplasm(Urany]l acetate &
lead citrate, = 20,000).
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