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The purpose of this study was to evaluate the effect of several materials on the healing process of
apical wound. Sixteen mandibular premolars obtained from 4 healthy dogs were used for this study.
Under general anesthesia, the pulpal chamber of each tooth was opened and the pulps were extirpated.
The root canals were then instrumented with H — file and irrrigated with physiologic saline solution ; the
apices were purposely perforated and enlarged with the engine K — reamer.

In the experimental groups, apical wounds were filled with one of calcium hydroxide, hydroxylapatite,
and tricalcium phosphate materials, mixture of each materials and physiologic saline solution, with a
lentulo spiral. In the control group, apical wounds were not filled with any material. All the root canals
were filled by the lateral condensation technique with gutta-percha cone and ZOE sealer. The access
opening of all the teeth were closed with amalgam.

On the 10, 20, 40 and 60th day after experiment, experimental animals were sacrified. Segments of
jaws, each containing one tooth, were fixed in 10% formalin solution and decalcified in Plank-Rychlo
solution. The specimens were embedded in paraffin and serially sectioned to an average thickness of
6um. The sections were stained by hematoxylin-eosin and Masson’s trichrome stain method and examined
under light microscope.

The results were as follows:

1. In the experimental groups, the new bone formations were observed in apical wounds.

2. Fourty days later, apical wounds were healed by granulation tissue in the experimental groups, but
were not healed by granulation tissue in the control group, and the healing process of experimental
groups were more rapid than that of control group.

3. Sixty days later, chronic inflammation disappeared in the experimental groups, and the materials
used showed biologic affinity to the periapical tissue.

4. In all the groups, the resorption of cementum appeared on the 10th and 20th day after experiment,
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and the deposition of cementum appeared on the 40th and 60th day after experiment, especially
showing narrowness of apical foramen due to newly formed cementum in calcium hydroxide group.

5. Calcum hydroxide and tricalcium phosphate particles were gradually resolved, but hydroxylapatite
particles were not resolved through the experimental period.
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Table 1. Periapical tissue response to the filled materials in apical wound
on the 10th day

new bone granulation chronic inflammatory cementum cementum resorption

group formation tissue

cell infiltration

resorption deposition of material

Control — - 44 + 4+ — —
C-H - - ++ + - -
H-A - - ++ + - -
T-P + - ++ ++ - +
C—H: calcium hydroxide H—A : hydroxylapatite T—P : tricalcium phosphate

- . negative + :suggestive

+ : mild

+ + : moderate -+ ++ : marked
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Table 2. Periapical tissue response to the filled materials in apical wound
on the 20th day

new bone granulation chronic inflammatory cementum cementum resorption

group formation tissue

cell infiltration

Control — - 44+
C-H - + +
H-A + + +
T-P + + +

resorption deposition of material
+ _ —
+ - +
+ — _
+ - +
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Table 3. Periapical tissue response to the filled materials in apical wound
on the 40th day

new bone granulation chronic inflammatory cementum cementum resorption

group formation tissue

cell infiltration

resorption deposition of material

Control - + +
C—H + ++ +
H-A ++ 4+ +
T-P ++ ++ +

4

++

+
+
+ ++
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Table 4. Periapical tissue response to the filled materials in apical wound
on the 60th day

new bone granulation chronic inflammatory cementum cementum resorption

group formation tissue cell infiltration resorption deposition of material
Control =+ + + - ++ -
C-H + -+ +++ + +++ + -+
H-A +++ +++ + + ++ -
T-P  +++ +4+ + ++ +++
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Legend for figures

. Micrograph of control group, on the 10th day after experiment.

It was noticed that blood clots with numerous capillary proliferation and monocytic infiltration were
formed in the apical wound.(Masson’s trichrome stain, 100X.)

Micrograph of control group, on the 40th day after experiment.

Thick fibrous tissue capsule was formed in ths periphery of the apical wound, interspersing with
small amounts of monocytes and small capillaries.(Masson’s trichrome stain, 100X)

. Micrograph of control group, on the 60th day after experiment.

Dense mass of bony trabuculae with active osteoblastic activity was noticed in the wound margin,
but fibrous tissue elements of the apical wound were decreased.(hematoxylin-eosin stain, 100X.)
Micrograph of calcium hydroxide group, on the 10th day after experiment.

It was noticed that calcium hydroxide particle(ch) being entrapped in the loose fibrin meshwork
was not resorbed.(hematoxylin-eosin stain, 400X.)

Micrograph of calcium hydroxide group, on the 40th day after experiment.

It consisted of woozed rbc, young capillary and fibroblastic proliferation, and resorbed calcium hydro-
xide particle(ch) with some osteoblastic activity in its periphery.(Masson’s trichrome stain, 400X.)
Micrograph of calcium hydroxide group, on the 60th day after experiment.

It was noticed that the mature collagen fiber bundle with small capillary and rbc was interposed
to two apposite cementoid tissue(ce,). The cementoid tissue revealed active cementoblasts producing
immature cementoid material(Masson’s trichrome stain, 100X.)

Micrograph of hydroxylapatite group, on the 10th day after experiment.

It was!noticed that hydroxylapatite particlestha) with some osteoblastic activity were entrapped
in the loose fibrous connective tissue.(hematoxylin-eosin stain, 100X.)

Micrograph of hydroxylapatite group, on the 10th day after experiment.

It consisted of immature collagen fiber, small capillary and monocytic infiltration.(Masson’s trichrome
stain, 100X)

Micrograph of hydroxylapatite group, on the 40th day after experiment.

Nonresorbed hydroxylapatite particles(ha) have active osteobalstic activity in its periphery.thematoxy-
lin-eosin stain, 100X.)

Micrograph of tricalcium phosphate group, on the 10th day after experiment. It consisted of dilated
capillary proliferation, chronic inflammatory cell infiltration and discreted immature collagen fiber.(Ma-
sson’s trichrome stain, 100X)

Micrograph of tricalcium phosphate group, on the 20th day after experiment. It was noticed that
osteoblastic activity was increased in the periphery of the filled tricalcium phosphate particle(tcp)
with mature collagen fiber bundle.(Masson’s trichrome stain, 100X)

. Micrograph of tricalcium phosphate group, on the 40th day after experiment. Active osteoblasts produ-

cing varying amounts of osteoid tissue were noticed in its periphery with resorbed margin.(Masson’s
trichrome stain, 100X.)

Micrograph of tricalcium phosphate group, on the 60th day after experiment. It was noticed that
small sized tricalcium phosphate particles were entrapped in mature bone trabeculae with active
osteoblastic activity in its periphery.(hematoxylin-eosin stain, 100X))
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