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Histopathological Observation of Three Types of Root Resorption Surface

in Maxillary Primary Incisors
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— Abstract

Local and general factors have been attributed to root resorption occurred by injuries such as trauma and dental
caries that affect periodontal ligament or dental pulp tissue. Pathologic root resorption is different from physiologic root
resorption in terms of resorption pattern such as micromorphology of resorption fossae and types of observed cells.

Microscopic morphologies and histologic features of physiologic and pathologic root resorption surface of maxillary
primary central incisors resulting from trauma and periapical inflammation were observed by scanning electron
microscope and light microscope. The morphology of physiologic resorption lacunae was small and oval or circular
shape with regularities. The morphology of pathologic resorption lacunae was large and polygonal shape with
irregularities compared with the physiologic resorption lacunae. Multinucleated giant cells and mononuclear cells were
closely attached to the physiologic and pathologic resorption lacunae, whereas several kinds of mesenchymal cells with
numerous inflammatory cells were found in the areas adjacent to the pathologic resorption surface. Compensating
cementum formation took place along some of the areas of physiologic and pathologic resorption area resulting from
trauma, but could not be observed on pathologic resorption area resulting from periapical inflammation.
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Fig. 1. Scanning electron microscope images of physiologic
root resorption surface of maxillary primary central incisors.
(A) In the dentinal resorption fossae, plate-like resorption
lacunae of various sizes were found. Numerous lacunae
were found to be adjacent to each other to form a net-
like structure (x200). (B) On high magnification, resorption
lacunae were oval or circular. Dentinal tubules were distinct
(x1,000). (C) Numerous mononuclear cells in round shape
were found in the resorption lacunae and formed a group.
Resorption lacunae were covered with collagen fibers
(x1,000). (D) An arrangement of calcified collagen fibers
covering the surface of resorption lacunae with fibroblasts
and was found (x2,000).
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Fig. 2. Scanning electron microscope images of pathologic
root resorption surface of maxillary primary central incisors
resulting from trauma. (A) Resorption mainly took place at
one side of the root and resorption fossae were formed at
an angle (x200). (B) On high magpnification, resorption lacu-
nae were larger than those of physiologic resorption sur-
face and had more irregularities. Dentinal tubules were ob-
served (x1,000). (C) Round odontoclasts together with small
mononuclear cells were attached (x1,000). (D) Cementum
resorption surface with densely arranged fibrous connective
tissue was observed (x2,000).
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Fig. 3. Scanning electron microscope images of pathologic
root resorption surface of maxillary primary central inci-
sors resulting from periapical inflammation. (A) Resorption
fossae showed a variety of shapes and sizes (x200). (B) On
high magnification, resorption lacunae in polygonal shapes
were deeper and greater than those of physiologic resorp-
tion surface (x1,000). (C) Mononuclear cells in round shape
were found in the resorption lacunae (x2,000). (D) Densely
arranged fibrous connective tissue and numerous blood
cells and macrophages were observed (x2,000).
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Fig. 4. Light microscope images of physiologic root resorp-
tion of maxillary primary central incisors. (A) A typical form
of physiologic deciduous root resorption progressing in the
root apex (arrows). Deep round wave like resorption fossae
with numerous lacunae were found (x40). (B) Newly formed
cementum-like tissue over the resorption surface (arrows)
was found (x100). (C) On high magnification, multinucle-
ated giant cells with mononuclear cells were found in each
dentinal resorption lacunae (x400). (D) Multinucleated giant
cells were found in dentinal resorption lacunae (x400).
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Fig. 5. Light microscope images of pathologic root resorp-
tion surface of primary maxillary central incisors resulting
from trauma. (A) Unilateral root resorption in progress
was found (x40). (B) Newly formed cementum-like tissue
over the resorption surface was found (x100). (C) Loose
connective tissues with mesenchymal cells were ob-
served to be attached to the adjacent dentinal resorp-
tion surface, and formation of acellular cementum in
some areas was observed over the dentinal resorption
surface (x400). (D) On high magnification, multinucle-
ated giant cells together with mononuclear cells were
adjacent to the dentinal resorption surface (x400).
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Fig. 6. Light microscope images of pathologic root resorp-
tion surface of primary maxillary central incisors resulting
from periapical inflammation. (A) Resorption pattern did
not seem to be typical and resorption fossae appeared in
a variety of forms (x40). (B) Numerous irregular dentinal
resorption lacunae were covered with thick granulation tis-
sue (x100). (C) Multinucleated giant cells with mesenchymal
cells were observed to be attached to the adjacent den-
tinal resorption surface (x400). (D) On high magnification,
multinucleated giant cells in the resorption lacunae and
inflammatory cells were adjacent to the dentinal resorption
surface (x400).
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