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An Experimental Epidermal Cyst : A Study by Light and Electron
Microscopy, and the Image Analysis Method

Hiroshi Kajikawa

Several studies of traumatic epidermal cysts have previously been carried out, but
there have been no reports as to whether the implantation of autologous epidermal
cells (EC) can cause continuous development of these cysts. The purpose of this
study was to observe the fate of the epidermal cysts formed by an intradermally
implanted EC.

Materials and method : F344 male rats weighing about 100 g each were used. The
ears were split along the cartilage, which was removed together with subcutaneous
tissue. The specimens were trypsinized, after which the epidermis was separated
from the dermis. An EC suspension was prepared from the epidermal sheets and this
was injected intradermally into the shaved back skin of the rats. Specimens were
obtained by punch biopsies from 6 hrs to 21 days after injection of the EC under
general anesthesia. These specimens were observed light and electron microscopi-
cally. In addition, they were analyzed by light microscopic morphology, using an
automatic image analyzer system.

Light and electron microscopic observations : Six hours after injection, the im-
planted EC were observed diffusely through out the dermis, in which moderate edema
had developed. In some intercellular regions of the EC, an early stage of cell
adhesion began to appear. Twelve hours after injection, mature desmosomal attach-
ments were observed. One day after injection, the EC formed small nests associated
with cellular infiltration. Two days after injection, large nests consisting of the
proliferated EC resembled the normal epidermal structure, and basal lamina began to
form gradually at the epidermal-dermal interface. On day 3, the EC were found to
have formed epidermal cysts with central keratinization. Anchoring fibrils appeared
at the epidermal-dermal interface on day 5. Seven days after injection, the cysts
developed fully mature epidermal cysts like those observed in clinical cases.
However the EC had predominantly become flattened cells, and the basal lamina was
more irregular than it was on day 5. Fibroblasts surrounded the cysts, resulting in
collagenation. Fourteen days after injection, all EC had become horny cells in the
cystic epidermis and, as the result, they became keratinous remnants. Mononuclear
cells and giant cells appeared around the cysts. On day 21, epidermal cysts were
entirely absent from the dermis.

Morphometric analysis by an automatic image analyser : On morphometric com-
parison of the cystic wall with normal epidermis, the results were as follows,

(1) The mean nuclear area of each keratinocyte from the epidermoid cyst walls
was significantly smaller than that from normal epidermis.




R RERA R R BT B BT 271

(2) The shape of each nucleus in the cystic walls was significantly flatter than

that in the normal epidermis.

In this study, the growth environment which at one time induced the cystic

proliferation of implanted autologous EC but not their continuous proliferation was
observed in the dermis. (Accepted on September 21, 1991) Kawasaki Igakkaishi 17 ( 3) :
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Fig. 3.
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Skin of a rat six hours after implantation, the
implanted epidermal cells (arrowheads) were observed
diffusely through the dermis with cellular infiltra-
tion (H-E, %200).

Twenty-four hours after implantation, epidermal
cells were found to proliferate actively and formed
nests of various size in the dermis (H-E, x200).
A high magnification micrograph of a nest. The
nest composed of 10—15 epidermal cells showed an
epithelium-like structure (H-E, x400).

Three days after implantation, the epidermal cells
of the nest formed a cyst with an epithelium-like
structure lining the cavity and central keratiniza-
tion (H-E, x200).




Fig. 4.

Fig. 5.

Fig. 6.
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Seven days after implantation, a cyst formed by the
implanted epidermal cells developed a fully mature
epidermal cyst with a lot of keratinous debris (H-
E, %200).

Eighteen days after implantation, cells of the thin
living cellular layers in a epidermal cyst were
extremely flattened. Beneath the cysts a multilayered
sheath of fibroblasts was observed. Note the infiltra-
tion by the accumulation of lymphocytes, histiocytes,
and foreign body giant cells (arrowhead) (H-E, X
200) .

Keratinous squamae due to epidermal cysts were
eliminated through the perforating canals of the skin
(H-E, x200).
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Fig. 7. Mean nuclear area (£SD) in the epider-
mal cysts with time following implanta-
tion.

Solid line : Cystic epidermal cell group
Dashed line : Normal epidermal cells of the
ears as control *p<0.05
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Fig. 8. Changes in the nuclear shapes of the
cystic epidermal cells with time following
implantation.

F-shape (£SD) is represented by a parame-
ter as the shortest diameter/the longest
diameter of each nucleus.

Solid line : F-shape of cystic epidermal cell
group

Dashed line : F-shape of normal epidermal
cells of the ears as control *p<0.05
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Fig. 9. Comparison of total nuclear area or
keratinous area in the epidermal cyst and
whole area of the cyst with time following
implantation.

Upper : Ratio of total nuclear area in the
cyst to whole area of the cyst

Lower : Ratio of keratinous area in the cyst
to whole area of the cyst
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Fig. 10. Electron micrograph of implanted epidermal cells on 6
hours after implantation. Each epidermal cell as a whole is
relatively round. In intercellular regions, desmosomal attach-
ments (arrowhead) are observed.

T ; Tonofilament, AP ; Attachment plate. Bar=1 gm.

Fig. 11. Electron micrograph of a small nest composed with
epidermal cells on one day after implantation. The nuclei
of these cells are round. Bar=5 ym.
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Fig. 12. Electron micrograph of an epidermal cell phagocytos-
ing a keratinized cell (arrowhead) on one day after im-
plantation. This cell contains a still recognizable nuclear
fragment in the cytoplasmic phagosome. Bar=5 ym.

Fig. 13. Electron micrograph of dark cells with shrinkage degen-
eration in an epidermal nest on one day after implantation. In
the cytoplasm of dark cells (DC), swelling of mitochondria is
remarkable and vacuolization tends to occur readily. The DCs
are bound to the adjacent epidermal cells through desmo-
somes. Bar=5 um.
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Fig. 14. Electron micrograph of the epidermal cell layers in
epidermal cyst formation on 2 days after implantation. Basal
and prickle layers of the cystic wall resemble the normal
structure of the epidermis. Debris (arrowheads) due to im-
planted epidermal cells remains in contact with the epidermal
cells in the connective tissue. Bar=10 ym.

i

Fig. 15. Electron micrograph of a basal cell of the epidermal cyst
on 2 days after implantation. This cell is oval in outline and
has abundant mitochondria. Bar=1 um.
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Fig. 16. Electron micrograph of the cystic epidermal-dermis
interface on 2 days after implantation. Incomplete basal
lamina is observed.

H ; Hemidesmosome, C; Collagen fiber. Bar=0.5 um.

Fig. 17. Electron micrograph of the cystic wall with keratin
formation on 3 days after implantation. Keratin products are
observed in the center of the cyst and a number of kerato-
hyaline granules (K) began to appear below the horny layer
of the cystic wall. Bar=5 ym.
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Fig. 18. Electron micrograph of the cystic epidermis-dermis inter-
face on 5 days after implantation. Mature basal lamina is
observed (arrows), and anchoring fibrils (AF) are linked to
the basal lamina. )

H ; Hemidesmosome. Bar=0.5 um.

Fig. 19. Electron micrograph of the basal layer of the cystic wall
on 7 days after implantation. A basal cell-like epidermal cell
became gradually flattened in outline and vacuolization sur-
rounding the nucleus is observed. A few mitochondrias are
scattered in the cytoplasm. The rough endoplasmic reticulum
is expanded. The basal lamina (arrows) is discontinuous in
many places.

N ; Nucleus. Bar=1 gm.
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Fig. 20. Electron micrograph of a degenerated epidermal cyst on
14 days after implantation. The degenerated cystic wall is
consisted of necrotic horny cells (a). Beneath the cyst, in-
filtration of macrophages (M) and lymphocytes (L) are ob-
served in the edematous connective tissue (b). a:Bar=10 x4m,
b:Bar=5yum.
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