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Histological and Scanning Electron Microscopic Studies
on the Healing Process of Various Surgical Wounds
on the Palate in Young Rats

Shinya DENSHO
Department of Oral Surgery, Sapporo Medical College
(Chief : Prof. G. Kohama)

The healing process of various palatal wounds according to palatoplasty was studied for up to
12 weeks postoperatively in young rats operated upon at 3 weeks of age, using macroscopical, micro-
scopical and scanning electron microscopical observations.

In Group I with the cutting of palatal neurovascular bundle, few changes were seen histologi-
cally or scanning electron microscopically.

In Groups II-IV (II; elevation of mucoperiosteum, III; flap formation of mucoperiosteum, IV ;
excision of mucosa), with the preservation of the periosteum, obscure periosteum and degenerated
bone were seen histologically, and resorbed changes were seen by scanning electron microscopy, in
the early stage after operation. Fourteen days postoperatively, histological and scanning electron
microscopic findings were similar to those on the unoperated side, that is to say, periosteal ossifica-
tion was restored.

In Group V with the excision of mucoperiosteum, histologically, sequestered bone was seen in
the early stage after operation, a layer of osteogenic cells appearing on the palatal surface of the
bone at 14 days after operation. Following the development of submucosal scar tissue, the layer
began to become obscure, and fibrous conjunction between bone and scar tissue was seen without
distinct periosteum 56 days postoperatively. Scanning electron microscopic findings were unique in
this group. Lack of blood vessel holes and osteocyte lacunae, irregularity of the bone surface and
adherence of collagen fiber to the bone were seen at 84 days postoperatively, with no periosteal
ossification eventually being noted.

From these findings, it can be stated that when the periosteum was preserved by operation on
the palate, damage to bone was slight and periosteal new bone formation was restored. When
mucoperiosteum was excised, however, damage to bone was marked, and regeneration of bone and
perionsteum was prevented. It is suggested that this was caused by decrease in vascularization
following the development of submucosal scar tissue.
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Palatal aspect of rats in their 3rd postnatal
week. Surgical designs for animals in each
of the groups are shown ; surgery was perf-
ormed on the right side only. I : cutting of
neurovascular bundle, II : elevation of
mucoperiosteum, III : flap formation of
mucoperiosteum, IV : excision of mucosa,
V : excision of mucoperiosteum.
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Fig. 2 Palatal aspect of maxilla from Group V at
84 days after operation. Note the marked
development of scar tissue (arrows) on the
operated side. X 3.
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Table 1 Histological findings in each group

mucosa submucosa periosteum bone
Group [
cutting of
neurovascular bundle
Group II . obscure (1) degeneration (1)
; slight
elevation of inflammation a~3 4 i
mucoperiosteum normal (7) normal (7)
Group Il . obscure (1) degeneration (1)
. slight
flap formation of . : a~3 it
. inflammation
mucoperiosteum normal (7) normal (7)
moderate (1~14)
Group IV inflammation obscure (1) degeneration (1)
excision of migration (3~14) I d
mucosa slight normal (14) normal (7)
. (14~)
fibrosis
marked .
inflammation A~1 fibrous layer degeneration (17
Group V - I
excision of migration (3~14) ! wiih, iefiesblngh sequester (3)
) fibrosis (14~) 4 (14~28)
mucoperiosteum
| not clear (56~) osteoid (7~28)
collagen bundle (56~)

( ) : postoperative days
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Table 2 Scanning electron microscopic findings in each group
blood vessel holes osteocyte lacunae resorption lacunae agﬁlelraegderi Oﬁgg; e
Group I 3) 3)
cutting of _(1)/ \(7)_, _(1)/ \(7)_,

neurovascular bundle

Group II
elevation of
mucoperiosteum

(19— f(?))—> —(7)

Group III
flap formation of
mucoperiosteum

Group IV
excision of
mucosa

Group V
excision of
mucoperiosteum

—(1)\
(BF—— %

—(1) (3}=>—(7)
(56—
\\ i f 1 e
(3)———* (1) 14—

Arrows indicate increase or decrease in number.
( ) : postoperative days
% : irregularity of bone surface
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Legends of figures

Fig. 3 and Fig. 4 show transversal histological sections of hard palates from unoperated rats.
Hard palate from a young rat at preoperative stage. Woven bone is invested with thick periosteurﬁ.
Arrow indicates periosteum. H. E. x112.

Hard palate from an unoperated rat controlled for 84 days. Lamellar bone is enclosed by a thin
layer of periosteum. Arrow indicates periosteum. H. E. X102,

Figs. 5 to 14 show transversal histological sections of hard palates from operated rats.

Group II, 1 day after operation. Slightly round cell infiltration and degeneration of osteocytes of
superficial bone at palatal site are seen. Periosteum is obscure. H. E. ®112.

Group 1II, 7 days after operation. Periosteum is clear and bone shows normal form. H. E. 112,
Group 1III, 1 day after operation. Histological changes are similar to Group II (Fig.5).H. E. x112.
Group III, 7 days after operation. Periosteum and bone show normal form. H. E. %X 112.

Group IV, 7 days after operation. Migration has progressed and the development of submucosal
primitive connective tissue with slight inflammation is seen. Degeneration of bone is not seen. H.
E. X 44.

Group 1V, 14 days after operation. The operated portion is completely covered by regenerated
squamous epithelium. Periosteum is thick and bone is thin. Arrow indicates periosteum. H.
E. X 44.

Group V, 3 days after operation. Bacterial clusters are seen on the degenerated bone. Necrotic bone
(NB) is absorbed by many osteoclasts. Note the activation of nassal periosteum (NP). Arrow indi-
cates osteoclasts. Masson X 44.

Group V, 14 days after operation. Submucosa is filled with fibrous tissue and a layer of osteogenic
cells is seen on the surface of the bone. H. E. X 112.

Group V, 28 days after operation. A layer of osteogenic cells is slightly obscure. H. E. %112,
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Group V, 84 days after operation. Submucosal collagen fibers are attached immediately to the bone
without distinct periosteal intervention. H. E. X 280).

Figs. 15 to 17 show palatal bone surface of unoperated rats by S E M.
Palatal bone surface of a young rat at the preoperative stage. Square indicates observed
portion. % 30.
The same rat as in Fig. 15. Many blood vessel holes and osteocyte lacunae are seen. The holes are
large and round. % 360.
Palatal bone surface from an unoperated rat controlled for 84 days. Bone surface is flat and small
blood vessel holes have decreased in number. X 360.

Fig.. 18 to 31 show palatal bone surface of an operated rat by S E M.
Group I, 3 days after operation. Blood vessel holes have increased slightly. A few resorbed lacunae
are seen. % 200.
Group I, 14 days after operation. Bone surface, blood vessel holes and osteocyte lacunae are similar
to the unoperated side. x 300.
Group II, 7 days after operation. Bone surface is embayed with large resorption lacunae. % 300.
Group II, 14 days after operation. Bone surface is similar to the unoperated side. % 300.
Group III, 3 days after operation. The findings are similar to Group II (Fig. 20). x 360.
Group III, 14 days after operation. Bone surface is similar to the unoperated side. % 300.
Group IV, 7 days after operation. The findings are similar to Group II and III (Figs. 20 and
22). x 240.

Group IV, 14 days after operation. Bone surface is similar to the unoperated side. % 300.

Group V, 3 days after operation. Many resorption lacunae have formed over the surface. x 300.
The same rat as in Fig. 26.. Irregular structure is supposed as sequester. % 7000.

Group V, 7 days after operation. Many large resorption lacunae have formed over the surface. x 300.

The same rat as in Fig. 28. A break of fiber is seen in the resorption lacunae. Arrow indicates the
break of fiber. X 2200.

Group V, 28 days after operation. Bone surface has an irregular structure without blood vessel
holes. X% 200.

Group V, 84 days after operation. The surface is covered by a fibrous structure, and blood vessel
holes are obscure. x 360.
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