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Table 1. Classification of study groups

conc* of time of size of

groups MMC  MMCH#  osteotomy

group 1(n=15) control 0 min small(1.35 mm)
group 2(n=15) control 0 min large(2.70 mm)
group 3(n=15) 0.2 mg/ml 5min small(1.35 mm)
group 4(n=15) 0.2 mg/ml 5min large(2.70 mm)
group 5(n=15) 0.2 mg/ml 30min  smal(1.35 mm)
group6(n=15) 0.2mg/ml  30min  large(2.70 mm)
group 7(n=15) 2.0 mg/ml 5min large(2.70 mm)
group 8(n=15) 2.0 mg/ml 30min  large(2.70 mm)

*conc : concentration , #MMC : mitomycin C
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Table 2. Grading of the remained mucosal opening of the
maxillary sinus

grade diameter

grade 1 <Y, of the origina mucosal opening

grade 2 Ya~%> of the original mucosal opening
grade 3 > Y of the original mucosal opening

The diameter of the remained mucosal opening was measured
with a 23 gauge cutting needle for the small opening and a
1.35 mm diameter drill tip for the large opening. At 1, 2 and 4
weeks after surgery, the maxillary sinus was reopened, the
cutting needle and the drill tip were applied at the remained
mucosal opening for grading.
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Table 3. Comparing sizes of the remained mucosal openings among the small opeing groups

G*1(n=15) G 3(n=15) G 5(n=5)
mucosal opening weeks weeks weeks
grade 1 2 4 1 2 4 1 2 4
grade 1 2 4 4 1 2 3 1 1 4
grade 2 0 1 1 1 2 2 2 1 1
grade 3 3 0 0 3 1 0 2 3 0
Va ues represent the number of mucosal openings
*G : group
Table 4. Comparing sizes of the remained mucosal openings among the large opening groups
G*2(n=15) G 4(n=15) G 6(n=15) G 7(n=15) G 8(n=15)
mucosal opening weeks weeks weeks weeks weeks
grade 1 2 4 1 2 4 1 2 4 1 2 4 1 2 4
grade 1 2 4 2 o 3 2 o 1 3 0O 1 4 0 0 4
grade 2 0O 1 2 1 2 2 0 2 2 0 3 1 5 4 1
grade 3 3 0 1 4 0 1 5 2 0 5 1 O 0 1 O
Values represent the number of mucosal openings
*G : group
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Figure 1. Average postoperative change in the remaining
opening size(small opening groups). Values are the average of
mucosal opening grades. The difference in the average of grades
between group 5 and group 1 was statistically significant at 2
weeks following surgery(P<0.05, one-way ANOVA test).
*P<0.05
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Figure 2. Average postoperative change in the remaining open-
ing size(large opening groups). Vaues are the average of mucosal
opening grades.
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Table 5. Light microscopic findings of the mucosal specimens
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G*1(n=15) G2(n=15) G3(n=15) G4(n=15) G5(n=15) G6(n=15) G7(n=15) G8(n=15)
LM findings weeks weeks weeks weeks weeks weeks weeks weeks
124 124 124 124 124 124 124 124
Ciliary loss
mild 555 503 2514 314 35 2 4 313 001
moderate 000 021 301 2 0 100 121 032 022
severe 000 031 000 041 20 10 210 532
Epi" stratification
mild 535 555 55 4 555 525 555 555 555
moderate 020 000 001 000 020 00O 000 000
severe 000 000 000 000 010 000 000 000
Mucous cell
increase
mild 555 555 55 4 345 555 35 34 4
moderate 000 000 001 110 000 110 111 111
severe 00O 000 00O 100 00O 110 010 000
Infiltration of
inflammatory cell
mild 555 104 3514 0 1 3 4 211 51 022
moderate 000 420 101 41 3 211 3 4 031 503
severe 000 031 100 1 1 0 0 010 01 030
Ulceration
mild 555 405 555 303 545 2214 535 32
moderate 000 020 000 231 000 321 010 101
severe 000 130 000 021 010 010 010 13
Stromal edema
mild 455 115 555 343 555 355 555 555
moderate 100 2 0 000 012 00O 100 000 00O
severe 000 210 000 2 0 000 100 000 000

Values represent the number of mucosal specimens
*G : group, “Epi : epithelial
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00O0(PO00.05)0 0000 0O0(PD0.05) 000 O
00O0(P00.05)0 O 0000 (Table 5, Fig. 11).
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Figure 3. Light microphotograph of rabbit maxillary sinus mucosain group 5 at 2weeks. Mucosa shows severe diffuse inflammatory
infiltration, stroma exhibits moderate edema and infiltration(H& E, x 200).

Figure 4. Light microphotograph of rabbit maxillary sinus mucosa in group 3 at 1week. Multifocal infiltration in mucosais
moderate, mild edema and mild infiltration are seen in stroma(H&E, x 200).

Figure5. Light microphotograph of rabbit maxillary sinus mucosa in group 3 at 2weeks. Focal infiltration of mucosa is seen and
surrounding stromal infiltration is observed(H& E, x 200).

Figure 6. Light microphotograph of rabbit maxillary sinus mucosa in group 6 at 2weeks. Erosion of mucosal epithelial cells and
stromal infiltration are clearly seen(H& E, x 200).
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Figure 7. Light microphotograph of rabbit maxillary sinus mucosa in group 8 at 2weeks. Mucosa exhibits acute ulcer which is
composed of mucosal necrosis and marked inflammatory infiltration(H&E, x 100).

Figure 8. Light microphotograph of rabbit maxillary sinus mucosa in group 6 at 2weeks. Moderate stromal infiltration is
observed(H& E, x 200).

Figure 9. Light microphotograph of rabbit maxillary sinus mucosa in group 1 at 2weeks. Stroma shows mild infiltration(H& E, x
200).

Figure 10. Light microphotograph of rabbit maxillary sinus mucosa in group 5 at 2weeks. Mucosal epithelium exhibits ciliary loss,
attenuation and stratification(H&E, x 200).
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Figure 11. Light microphotograph of rabbit maxillary sinus mucosa in group 2 at 2weeks. Marked increase of mucosal mucous
cells(Goblet cells) is seen and stromal edemaiis apparent(H& E, x 200).
Figure 12. Light microphotograph of rabbit maxillary sinus mucosain group 5 at 2weeks. Epithelial stratification with ciliary lossis
observed and moderate infiltration of stromais seen(H&E, x 200).
Figure 13. Light microphotograph of rabbit maxillary sinus mucosain group 1 at 4weeks. Repair of mucosa and mild infiltration of
stroma are observed(H&E, x 200).
Figure 14. Light microphotograph of rabbit maxillary sinus mucosa in group 8 at 4weeks. Bone of maxillary sinus exhibits loss or
formation of bone is not developed(H& E, x 200).
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and monocytes are seen, ciliaare well preserved(Urany| acetate and lead citrate, x 5000).

Figure 16. Electron microphotograph of rabbit maxillary sinus mucosa in group 4 at 1week. Neutrophil infiltration of mucosa is
moderate and reserve cell is definitely proliferated(Uranyl acetate and lead citrate, x 2500).

Figure 17. Electron microphotograph of rabbit maxillary sinus mucosain group 6 at 2week. Mucosa shows ciliary loss, necrosis of
epithelial cells and infiltration of lymphocytes, monocytes and neutrophils(Urany| acetate and lead citrate, x 4500).

Figure 18. Electron microphotograph of rabbit maxillary sinus mucosa in group 7 at 2week. Secretory granules of mucous cells are
increased(Uranyl acetate and lead citrate, x 4500).

Figure 19. Electron microphotograph of rabbit maxillary sinus mucosa in group 5 at 2week. Increase of secretory granules in size
and number is observed and ciliary lossis cleary seen(Uranyl acetate and lead citrate, x 9000).

Figure 20. Electron microphotograph of rabbit maxillary sinus mucosa in group 3 at 2week. Surface epithelia cells show swelling
and mitochondria exhibit definite swelling and lysosomal increase(Uranyl acetate and lead citrate, x 5000).
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Figure 21. Electron microphotograph of rabbit maxillary sinus mucosa in group 5 at 4week Mucous cells are sllghtly increased,
scattering of neutrophils or lymphocytes in mucosa is seen and reserve cells are definitely increased(Urany! acetate and lead citrate,

x 2500).

Figure 22. Electron microphotograph of rabbit maxillary sinus mucosa in group 8 at 2week. Mucosal stroma exhibits marked
infiltration of lymphocytes, monocytes and neutrophils(Uranyl acetate and lead citrate, x 2500).

Figure 23. Electron microphotograph of rabbit maxillary sinus mucosa in group 3 at 4week. Scattered neutrophils and plasma cells
indicate healing stage of mucosa(Urany! acetate and lead citrate, x 3500).

Figure 24. Electron microphotograph of rabbit maxillary sinus mucosain group 5 at 2week. Fibroblasts of stroma show
mitochondrial swelling and dilatation of rough surfaced endoplasmic reticulum(Uranyl acetate and lead citrate, x 9000).
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=ABSTRACT =
The Effect of Mitomycin C(MM C) on SnusMucosal Openingsin Rabbits

Byung-Kyu Kim M.D.}, Wha-Sun Chung M.D.2

Department of Ophthalmology Keimyung University Dongsan Medical Center Taegu, Korea'
Department of Ophthalmology Yeungnam University College of Medicine Taegu, Korea?

Purpose : This experimental study investigates the effect of mitomycin C(MMC) on the healing of sinus
mucosal opening.

Methods : One hundred and twenty rabbits were used and divided into 8 groups of fifteen rabbits. A
small(1.35 mm) or large(2.7 mm) diameter mucosal opening was created by drilling in the medial wall of
the left maxillary sinus of rabbits and treated with MM C at a concentration of 0.2 or 2.0 mg/ml for 5 or 30
minutes. Five rabbits from each group were sacrificed at 1,2 & 4 weeks. The size of a remained mucosal
opening was measured and light and el ectron microscopic examination were performed.

Results : After comparing the sizes of remained mucosal openings among the small opening
groups(group 1,3 & 5), group 5 maintained larger opening at 2 weeks than the control group(P<0.05).
Light microscopy of the specimens showed inflammatory and degenerative changes. The bone of the
maxillary sinus exhibited minimal change induced by MMC. Scanning electron micrographs showed
heterochromatin in nuclei and mitochondrial swelling of the epithelium.

Conclusions : The MMC was effective in maintaining a larger mucosal opening than control group at
least for 2 weeks following surgery.

JKorean Ophthalmol Soc 42(7):1016-1029, 2001

Key Words: Mitomycin C, Mucosa opening, Two weeks
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