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Grafting of Cultured Autologous Epidermis on Burn Wounds

Hisashi Etoh, Hiroaki Oka, Takahiko Moriguchi, Tasaburo Tani and
Masayoshi Namba*

One of most recent exciting developments in the field of plastic and recon-
structive surgery has been the attempt to graft cultured human epidermis onto
extensive skin wounds such as burns. Recently we succeeded in grafting cul-
tured epidermis onto granulation wounds caused by burns. We describe the
results here.

The patient was a 45-year-old woman. On September 30, 1986, she was
scalded by boiling water on 30% of her body surface area (face, bilateral arms,
and right lower leg). She was treated with fluid and ointment. Since she had
still granulation wounds on her left upper arm even after 4 weeks of the treat-
ment, she received split thickness skin grafting. As a result, these wounds were
healed. In the meantime, abraded wounds developed on her right calf, where
epithelized burn scars had formed. Because of the persistence of the incurable
granulation wounds, we grafted cultured epidermis onto these wounds 18 days
after operation. Figure 1 shows the residual granulation wounds on her right
calf.

We separated epidermal cells for culture from a small piece of split thick-
ness skin obtained during surgery by the method of Takahashi et al. The
separated cells were inoculated at a density of 10° per 60 mm dish. Just before
the culture was initiated, these dishes were coated with 50 pg/ml of type IV col-
lagen (Nitta gelatin). The culture medium consisted of amino acids and vitamins
of DM-160, minerals and trace elements of MCDB-151, 5% fetal bovine serum
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(FBS), 107M dexamethasone, 10 pg/ml of insulin, 10 ng/ml of epidermal growth
factor (EGF) (Takara Shuzo), 10 ng/ml of cholera toxin and 100 pg/ml of kana-
mycin. No calcium was added to this medium, because the concentration of
calcium contained in a culture medium supplemented with 5% FBS is sufficient
for the growth of epidermal cells. The cultures were incubated at 37°C in an
atmosphere containing 5% CO, and humidified air. When the cells became con-
fluent in 18 days, they were treated with 400 PU/ml of dispase (Godo Shusei Co.)
at 37°C for 1 hour in order to release the cultured epidermal sheets from the
surface of the dish. Dispase was dissolved in Eagle’s minimum essential medium
(MEM) (Nissui Seiyaku Co.).

Figure 2 shows the epidermal cells after 18 days of cultivation. Figure 3
shows the cultured epidermal sheets released by dispase treatment. We washed
the sheets with phosphate buffered saline (PBS) and put them on a piece of
Trex-gauze with fine forceps (Fig. 4). Then we grafted these cultured sheets
onto the granulation wounds and applied a pressure dressing with gauze and
bandage to the wounds. The patient was in bed for one week. Figure 5 shows
the epidermal sheets on the wounds at the time of grafting. As shown in the
figure, a half-side test was done to determine whether the cultured epidermal
sheets would take or not. Figure 6 shows the appearance of the wound 1 week
after grafting. A remarkable outgrowth of the epidermis was observed from
the grafted epidermal sheets and from the wound edge ten days after grafting
(Fig. 7). Figures 8, 9, 10, and 11 show a time course appearance of the grafts
at 2, 3, 5, and 7 weeks, respectively. Two weeks after the grafting, the wound
was perfectly epithelized, and a little pigmentation was seen (Fig. 8). In 7 weeks
pigmentation became diffuse, and redness in the grafted area was reduced.
Figure 12 shows the status of the grafts after 10 weeks. After 7 months the
grafted epidermis displayed a good texture match as well as a good color match.
In addition, no hypertrophic scars were observed around the graft, with the
margin of the wound being inconspicuous (Fig. 13).

In summary, we could obtain cultured epidermal sheets from a small piece
of skin fragment and succeeded in grafting the sheets onto the burn wounds.
Therefore, this technique should possibly provide an aesthetically good result in
treating various skin losses. (Accepted on October 21, 1988) Kawasaki Igakkaishi 15 (1) :
33—41, 1989
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Fig. 1. Granulation wounds on the
right calf before grafting the
cultured epidermis (arrows).
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Fig. 2. The appearance of cultured epi-
dermis after 18 days cultivation. The
cells had become confluent, and strati-
fication was observed in some part.
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Fig. 3. The cultured epidermal sheets were
released from culture dish surface with
treatment of 400 PU/ml dispase at 37°C,
for 1 hour.

Fig. 4. The released epidermal sheet was
put on a piece of Trex-gauze with fine
forceps. At this time, the graft was
put in such a way that the basal layer
faces upward.
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Fig. 5. The cultured epidermis was
just grafted on the wounds. To
determine its take, a small area
in the granulation wound was
left ungrafted for a half-side test
(the raw area is indicated with
an arrow).

Fig. 6. The appearance of the cultured
epidermis at 1 week after grafting.
The graft took well on the granula-
tion tissue, and the surface of graft-
ed area was dry. On the contrary
the ungrafted area has not been
epithelized yet (arrow).
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Fig.7. At 10 days after grafting, re-
sidual granulation wound was epithe-
lized by extended epidermis from
the margin of the wound and the
graft.
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Fig.8. The result at 2 weeks after Fig. 10. The result at 5 weeks after

grafting. The residual wound had grafting. No difference was ob-
epithelized and pigmentation was served between the grafted area
observed at the grafted area. and the ungrafted area.

Fig. 9. The result at 3 weeks after Fig.11. The appearance at 7 weeks
grafting. after grafting. Diffuse slight pig-
mentation in the grafted area was

seen.
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Fig. 12. The result at 10 weeks after.

Fig. 13. The result at 7 months after
grafting. The grafted cultured epi-
dermis was similar to the surround-
ing skin about its color and texture.
No hypertrophic scar was seen
around the graft. The margin of
the wound was not conspicuous.
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