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Abstract

FABRICATION OF MYOMUCOSAL FLAP USING CULTURED ORAL EPITHELIUM IN RABBIT MODEL
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Purpose : Extensive defect of oral and maxillofacial area is usually reconstructed with composite flap
including skin paddle. However, if the defects are lined with only skin components, the mucosa’s role in
mastication and texture are not restored. Furthermore, stiffness and hair-growing prevent denture rehabil-
itation and good oral hygiene. This study was performed to overcome the disadvantages of composite soft
tissue flaps including the skin and to make a model for myo-mucosal flaps.

Materials and methods : Buccal mucosa sized 0.5X1.0 cm® from New Zealand rabbit (around 1.5kg)
was harvested and cultivated by the modification of Rheinwald and Green's keratinocyte culture method.
Cultured mucosa was grafted on the fascia of latismus dorsi as form of mucosal sheet. After 7, 10, 14 days,
the myomucosal flap was excised and evaluated under light microscope with H & E and immunohisto-
chemical staining. As control group, harvested buccal mucosa from rabbit was transplanted to gracilis mus-
cle(n=6).

Results @ From 7 days after prelamination, the basal layer of the grafted mucosa resembled that of nor-
mal mucosa. As control group, transplanted mucosa had original shape but there s slight inflammatory
reaction. Prelaminated mucosa has 19.8+£4.59 cell layers and some samples have more than 20 layers. The
expression rate of PCNA was relatively strong (42.9%+14.1) at the basal layer of grafted mucosa and the
laminin was found at the basal layer. On the contrary, prelaminated mucosa at 10 days showed moderate
expression rate of PCNA(32.4% + 4.62). We found the mucosal layer was somehow disappeared and there
is strong inflammatory reaction. After 14 days prelamination, the grafted oral keratinocytes were almost
disappeared and expression of PCNA was not observed.

Conclusion @ We can make 75 fold large mucosal(3850mm®) sheet from small samples of mucosa
(50mm?®). Epithelial sheet that grafted on the fascia of muscle underwent differentiation and proliferation.
But after 10, 14 days, there was strong inflammatory reaction and the grafted mucosa was destroyed from
surface layer. In rabbit model, transfer of fascio-mucosal flap should be done from 7 to 10 days after
prelamination.

Key words : Myo-mucosal flap, Cultured mucosa, Oral keratinocyte, Tissue-engineering, Prelamination,
Rabbit model
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Cultured mucosa adhere to
silastic sheet

Silastic sheet

Cultured oral mucosa

Silastic Sheet
with cultured mucosa

Fig. 1. Schematic Drawing of Prelamination procedure

SC; Scapula, TDA; Thoracodorsal Artery, IS; lliac spine LD; Latissimus Dorsi
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Table 1. Evaluation of Graft take (Cinamon et al., 1993)
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6. & Al

o4 A Wl AEET 329 A vhste] AES

Macroscopic Score 0 1 2
Adherence separated from wound loosely adherent tightly adherent
Color blackened mat gray or brown normal
Plibility very rough minimally hardened pliable and smooth
Microscopic Score 0 2 4
Structural integrity destroyed partially destroyed maintained

intense and/or in material
separated from wound

Leukocyte infiltration
Adherence

similar to control wound

not observed

loosely adherent tightly adherent
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W3} g3k 379 APTAA PCNAY Eds, niAEd
o M g AR Ao #eted Kruskal-WallisH&
A&t Dunn' s multiple comparisons ©]-&3te] A3
St pake] 0.05 oJsteld BAA SR frolido] e A
o2 7HESlTH(SPSS V11, SPSS Inc., Korea).
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Fig. 2. Cultured oral mucosa (stratified mucosal keratinocyte)

g A 2t AAE AT (Bt 6.5+1.05%) (Fig. 2).
T3t A3l xe Agpag vhgd] £2 A3 B
oo oA g & qisitt (Fig. 3).

S AAE F 22 90 244
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A: Keratinocyte culture for 3 weeks in culture dish, stratified keratinocyte was observed (phase contrast, x200).
B: After 3 weeks culturing, 5~8 epithelial cell with tall columnar to flattened shape layer was observed.(H&E, x400).

Fig. 3. Cultured oral epithelium and intraoperative photography of prelamination surgery

A Cultured rabbit oral epithelium is attached to silastic sheet. White-patch like appearance is cultured rabbit oral
mucosa(arrowhead)

B: Silastic sheet with cultured oral keratinocyte was located on the latissimus dorsi muscle over thoracodorsal artery. To
avoid graft mobility, two horizontal mattress suture was done between sheet and muscle.
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Fig. 4. Prelaminated myo-mucosal flap (after 7days 7} BaE 9o Zoa A2 A7} 6

silastic sheet was removed) 7t 542}0131 E23 % ‘_ﬂi r LO"E} A%
Note yellowish white-patch appearance at the grafted site. o ey 149 A3 & 3EE Alxe AWE 45 AX
Cultured oral keratinocyte was well taken and was not = oAy R ggton Al Eo] 23 Ato] WS 1 H

peeled off easily.
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°l HEE

Fig. 5. Prelaminated autologus mucosa and cultured mucosa (H&E, X100)

A: Prelaminated autologus mucosa. Well defined rete ridge and well differentiated epithelial lining could be seen (7days later)

B: After 7 days, the prelaminated cultured mucosa proliferated, rete-ridge like appearance was shown. The number of
cell layer was increased by 3 times compared with cultured keratinocyte before prelamination.

C: After 10 days, prelaminated cultured mucosa, inflammatory reaction was observed.

D: After 14 days, mucosal layer was almost disappeared and inflammatory cell was infiltrated. (arrow: remaining
epithelial remnant)
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Graph 1. Cell layers of cultured mucosa prelamination
group.
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Graph 2. Cell layers of autologus mucosa transplana-
tion group.
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Fig. 6. Prelaminated cultured mucosa (7days, X200, PCNA)
A: Autologus mucosa graft. (control)
B: At basal cell layer brown pigmented nuclei was observed. (arrows)

Fig. 7. Prelaminated cultured mucosa (7days) , Basal cell layer stained by Laminin (X200, Laminin)
A Autologus mucosa graft. Laminin was seen at basal layer and remaining dermal tissue.
B: Cultured mucosa graft group. Laminin was seen at basal layer, but laminin was not penetrated underlying muscle.

Fig. 8. Prelaminated cultured mucosa (7days, CK-14)
prelaminated mucosa was stained by CK-14. X100,
CK14 (brown colored)
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A’ normal oral mucosa

B: cultured oral mucosa

Fig. 9. TEM comparison between normal rabbit buccal mucosa and cultured mucosa , X5000.

Table 2. Change of Cultured Keratinocyte after Prelamination

7d. 10 d. 14 d.
Cell Layer 19.84+4.59 14.3+4.01 2.83+1.15
PCNA + + + -
Laminin + - -
CK13 + + -
CK14 + - -
Cinamon' s Score 10.5+2.07 2.16+3.48 1.16£1.83
GTR 100% 33.30% 33.30%

PCNA : Rate of positivity; +++ ,»50% : 10%<++ <50 % + , {10% : -. No expresssion

Laminin, CK13, CK14 : + , expressed ;
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-, unexpressed. GTR means graft take rate
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