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SCINTIGRAPHIC AND RADIOGRAPHIC STUDY OF THE

EXPERIMENTAL PERIAPICAL LESIONS

Youn-Sik Lim, D.D.S., M.S.D., Tae-Won Park, D.D.S., M.S.D., Ph. D.

Department of Oral Radiology, Graduate School, Seoul Natiornal University

— Abstract —

The purpose of this study was to clarify that scintigram was a more effective method than
radiogram in the early detection of periapical lesion. Periapical lesions were produced artificially
by the opening of the pulp chambers of the lower right 3rd and 4th premolars in 6 dogs. The
serial bone scintigrams using 99m-Tc-MDP and periapical radiograms were taken weekly. The
uptake counts of the 99-Tc-MDP in the experimental side were compared with those in the control
side. The periapical radiograms were interpreted with the joint evaluation by three dental radio-
logists.

The following results were obtained;

1. The radioactivity in the experimental side was increased at the 1st week except one animal
in which the radioactivity was increased at the 2nd week.

2. It was observed that increasing amount of radioactivity per week was prominent from the
1st day of experiment to the 1st week, and the 3rd week to the 4th week.

3. The radiographic evidence of the periapical lesions was observed at the 3rd week and became
more apparent at the 4th week.

4. Histologically, proliferation of blood vessels and infiltration of chronic inflammatory cells

were observed at the 1st week and osteoblasts were found after the 3rd week.
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Table 1.
before experiment.

298m-Tc-MDP uptake counts (Radioactivity)

Céntrol
side

Experiment

side Exp/Con.

1614
1704
2824
1892
2067
3550

1610
1638
2663
1587
2428
3561

1.019
1.040
0.985
1.066
0.851
0.996

Do w N =

Average
S.D.

0.993
+0.075
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Table 2. The ratio of radioactivity {Exp./Con.)

Week

Animal

OO A WN -

1.210
1.749
1.061

0.950
1.199
1.256

1.402
1.074
1.169
1.207
1.459

1.098
1.268
1.417
1.650

1.380
1.416
1.682

1.522
1.647

1.600

Mean

S.D.

1.238
+0.275

1.262
+0.162

1.358

+0.234

1.493
+0.165

1.685
+0.088

1.600

R.R*
2.00

1.00

0.00

1 2
Fig. 1.

R.R* — radio- activity ratio

R.R*
0371

0.2+

0171

3

4

Mean radioactivity ratio.

(- 2

Week

week
1 2 3 4 5 6

Fig. 2. Increasing amount of radioactivity per
week.

R.R* — radioactivity ratio

Table 3. Radiographic change

Animal Tooth

Week

oW

H W

B W

3Mm
4 3D
aM
4D

PL

PL

3M
5 3D
4M
40

PL

PL
PL

PL

PLC

M
6 3D
a4M
4D

PL

PLC
PL
PL
PL

RC
PL
RC
RC

RC
PL
RC
RC

: Mesial root
: Distal root

Periodontal membrane thickening
. Lamina dura loss
. Rarefying osteitis
: Condensing osteitis
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Scintigraphic findings

SIEMENS 1@-g88 Fig. 1.

A —Scintigram before experiment showed no significant
differences between right experimental side and left
control side.

B — At the 1st week after experiment, scientigram of experi-
nfental side showed slight increased radioactivity in
grossly and quantitatively.

C— At the 2nd week, scintigram showed apparent dark
image in the experimental side and significantly in-
creased radioactivity.

D — At the 3rd week, scintigram showed more apparent dark
image than the 2nd week.

E — At the 4th week, scintigram showed remarkable dark
image with highly increased radioactivity.

F— At the S5th week, radioactivity and scan image were
relatively decreased in comparison with the 4th week.

G — At the 6th week, the general finding was similar to the
Sth week.

4.,




Radiographic findings.

A - Radiographic finding of 3rd and 4th premolar before
experiment.

B — At the 1lst week after experiment, radiographic change
was not seen.

C — At the 2nd week, radiographic change was not seen.

D — At the 3rd week, faint periodontal thickening and loss
of lamina dura were observed.

E — At the 4th week, more apparent periapical change were
seen in comparison with the 3rd week.

F — At the 5th week, more advanced periapical changes
representing mild rarefying osteitis and condensing
osteitis were observed.

G — At the 6th week, the general finding was similar to the
S5th week.



Fig. 3. Histologic findings
A — At the Ist week after pulp chamber opening, the perio-
dontal ligament space was partially replaced by loose

connective tissue and blood vessel proliferation, infiltra-
tion of chronic inflammatory cells were observed.

B — At the 2nd week, periapical tissue became more edema-
tous and scattered chronic inflammatory cells were
found.

C — At the 3rd week, massive chronic inflammatory cells
were seen. Alveolar bone resorption and ostecblasts
on the crest of alveolar bone were also observed.



