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Histopathological Observation of Three Types of Root Resorption Surface

in Maxillary Primary Incisors

Hyejin Nat, Hyoju Sont, Jeseon Song, Seongoh Kim, Jaeho Lee, Hyungjun Choi, Byungjai Choi

Department of Pedlatric Dentistry, College of Dentistry, Yonsei University

— 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.

Key words : Root resorption, Primary tooth, Histology

I.A B MZ7t K[ote] BEE 40N FE S otTH3,5]

HH X2 S+ YA SR YE1 2A 80| 2¢Ol

mRlel K2 = TUY 22 =48 2000 23 2o L XIZE 88, 3Y ¢ =gt ued, ii5X, iz Sof

T Ao d2H A2 g+ 89 A2 g2 2FE + AU ofel &ddt= IFOIH[6], X5 AL BF, M3let S

Cf. X2 42| K2 S+= AS SR =0 oo & HE S2= Q%10 RX|e] 84 X2 571 €0l & AUt
o] =t A= QIXtZ AE3H X[£HQ 20| ot 2t 2 AL

A 4ol e k= IFEO[EH1-3]. d2[H ol X2 S4= THAM = X B QeSO Xo|§ 2ESt= A2 552 T

of HAMMZE, SROIME, HAOME X =57 SOf Ciefet 7t LYt M=ol 7|55 F Yot =20] 2 = ULk A

g MZE Zotn Qe SOEX0| 2J5to] T E|[4], THX| wXlel g0 #olot= CHYSt MZES2| 7|50] M2,

Corresponding author : Byungjai Choi

Department of Pediatric Dentistry, College of Dentistry, Yonsei University, 50-1 Yonsei-ro, Seodaemun-gu, Seoul, 03722, Korea
Tel: +82-2-2228-3170 / Fax: +82-2-392-7420 / E-mail: bjchoi@yuhs.ac
Received March 12, 2017 / Revised July 10, 2017 / Accepted June 21, 2017

t These authors equally contributed to this work.

XThis study was supported by a faculty research grant of Yonsei University College of Dentistry for 2011 (6-2011-0049).

289



J Korean Acad Pediatr Dent 44(3) 2017

=

TpXIM =l Zstagol ool 2

of w2

SA
=T

X

(1512 42

=

=)

11 Sreeja

(o]
A

I-'c','l.

=

AH0|E 22

{ e &

o

.
O:

H| m5}0]

o
=

F1
70

8l

P REEA 5742 2

ALO
o

=l

aMoz Na B4k

AH
S

o1

foln

{0

FALE X[Ots A

FALE

[
T ol ZeotRACH12,14-17]. 02 £

H|

=
=

7|ES] A= mXlet S|

F Karnovsky 11 79 (2%

ot

THE =

0.1 M phosphate buffer (pH

™

2%

ujn

L g7x

0.1 M phosphate buffer

50%0{| A 100%7tX| alcoholZ2 EF£=3}1 iso-

S

e

b 2 0.1 M phosphate buffer2 2A|ZF =M|5t12 1%

o
o
—

ks

q

S
()

3

glutaraldehyde, 2% paraformaldehyde, 0.5% CaCl,)0f| 6A|Zt O]
o

0sO,2 11
2 1027 =M

A

of S5+ X|E7t X|5H7| 2O XI2EHe| @522 2E 47t

of QKO X2 B4 YOI ChECts HolLh K| 5
AIEEIL, TRSOME SR RRXIS Hstae] X2 A

on

o

amyl acetate2 X

Al 5% NaOCIof| 2A|Zt X 2|

=

=

o

e

coaterE 02350 30 nm £ 2 28t

A

of A=E0| g&2
Xto| ol AUEL F M 2

—

[

Xt 2R RO X|ZHO| S C

=)
L2 X[Of £2]0f

~

<+

XX MG M2lE 1540 9K X2

o
2 4SS Hy

Ch 1oz 99

2 A O
= T M

[o]]
PN

X %] 7}

4EH'§|I-X

o
O
o

-,

o
®O

Bl
o
=0

Z Qlgk X
2 Qs A3 K|

o] AToM=

=0
0o —

=

4

e |

£ =0 e AXHe

Ml ZER]

10% & formalin0f 24A|7H D785 A L, 10% ethylenediamine-
tetraacetic acid (EDTA) U A ES|A|ZICH paraffin0j| Z0OY

510} X0 &= (longitudinal)

]

S} RAC}. Hematoxyline-eosin (H-E)
(Olympus BX40-32HO2, Japan)2 2 X|

ol
ES

X Aot A&t

q

x
-

=

H

ObX|atof LijReh M4l &

b5 - 8M AfO[2] Of2I0|E CHE22 %

AN et %

—

[

Lo xE
o 917

P 782
2|

o
2

3

A
(=}

J

i
foln
4

0
Klo
B0

Btk 4

—

3|(Institutional Review
X

=

A

Board, IRB)2| &¢QI SHIRB No: 2-2011-0031)0]

R, HMCHSt K|aphetE

ofl

Mql_.._

=
=

O (Fig. 1A),

o]
o3

X

i

o L{Of 5 - 10742 CHet M|z

S A A
5T

tH (Fig. 1B),

1

C

tO

=0
oFdl

a4

TjQoL

S A
=T

K22 1/2 - 2/38 =

o HFOHA

E]

o

.
O:

290



J Korean Acad Pediatr Dent 44(3) 2017

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 magnification, 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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