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Project title A study of replantation of avulsed teeth with incomplete root formation, by using
rat incisor as a model
Name of the investigator  Assistance Professor Dolly Methratharathip, Associate Professor Dr.

Pasutha Thunyakitpisal and Associate Professor Dr. Sunthra Panmekiate
Year March 2009

Abstract

Objective : To investigate the effect of replantation of avulsed teeth with incomplete root
formation by immediate or soaked in normal saline, Hanks’ Balanced Salt Solution (HBSS) and
milk for 30 minutes on reattachment of the periodontal ligament and revitalization of the pulp
tissue.
Materials and Methods : Seven to eight-week-old Sprague-Dawley male rats were randomly
divided into 5 groups. The first group, right lower incisors were extracted and immediately
replanted. The second to fourth groups, teeth were soaked in normal saline, HBSS or milk,
respectively, at 4 © C for 30 minutes before replantation. The fifth was the control group, teeth
were not extracted. After one and three months, lower jaws were dissected and fixed in 10%
formalin. The reattachment of the periodontal ligament and revitalization of the pulp tissue were
evaluated by radiographic and histopathological examinations, comparing the first four groups
with the control one.
Results : Radiographic examination of the immediately replanted and delayed replanted teeth
(after stored in normal saline, HBSS and milk respectively) revealed uneven thickness and
discontinuity of the lamina dura. Root resorption was more progressive with the prolonged period
of time in every experimental group.-Initial root resorption was found in every one-month
experimental group (100%) but the three-month experimental groups revealed initial root
resorption, severe resorption and- bone replacement in a percentage of - 73.2, 16.5 and 9.2
respectively. The teeth soaked in milk showed highest initial and severe root resorption in a
percentage of 82.4 and 25 respectively. The group soaked in the normal saline has the most bone
replacement (15% of all experimental rats). Histopathological analysis displayed reattachment of
the periodontal ligament in all experimental groups (100%). However, severe inflammation and

necrosis of the pulp tissue were observed, especially at the apical region. Dentin and cementum



Vi

were being resorbed and eventually replaced by new bone formation in each experimental group
(100%).

Conclusion : Immediately replanted teeth and the teeth soaked in the normal saline, HBSS and
milk for 30 seconds prior to replantation in rats showed, after three months, root resorption and
bone replacement in every experimental group (100%). Thus, replantation of teeth followed by
endodontic treatment should be suggested to prevent subsequent pulp pathology and root
resorption.

Key words : replantation, avulsion, incomplete root formation, radiographic examination,

histopathological study
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1 The jaw weight of control and experimental sides at 1 and 3 months

after tooth replantation of negative control and experimental groups. 22
2 Radiogarphic finding of experimental and control jaws at 1 and 3 months

after tooth replantation. 23
3. Lesion level of the root and pulp tissue from experimental groups

at 1 and 3 months after tooth replantation 24
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The percentage of weight increase at 1 month and 3 months after
tooth replantation of negative control and experimental groups
The ratio of tooth length (experiment/ control sides) at 1 and 3 months
after replantation of negative control and experimental groups

. Radiographs of rat’s mandible, experimental sides

. The normal wavy arrangement of periodontal fibers

. Degeneration of blood vessels in pulp tissue and ameloblasts

. Degeneration of pulp tissue and odontoblasts

. White blood cell migration in dental pulp

The deterioration of pulp tissue, dentin and cementum

. Periodontal cell migration and new tissue replacement

0. Cell aggregation, bone matrix formation and mineralization
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Table 1. The jaw weight of control and experimental sides at 1 and 3 months after tooth replantation of negative control and experimental groups.

Data were presented as mean = SD. NC: negative control, Immediate: immediate replantation, HBSS: Hank’s balanced salt solution,

* Significant difference from the control side of the same mandible (p<0.01)

1‘imﬁﬂﬂiz@ﬂmmﬁi"lm YBINAUNATDI (NTN)
ngu fiszoznan 1 ifow fiszoznm 3 fow
FNAIWAN (1=11) | DNNAADI (n=11) | VNAIWAN (1=21) | F1NABOI (n=21)

NC 0.572+0.018 0.557+0.014 0.619+0.032 0.619+0.031
Immediate 0.509+0.032 0.49+0.028 0.659+0.031 0.607+0.038"
HBSS 0.539+0.031 0.516+0.044 0.636+0.031 0.588+0.039"
Milk 0.532+0.039 0.531+0.059 0.670+0.045 0.611+0.045"
Saline 0.541+0.031 0.521+0.032 0.653+0.041 0.608+0.046"

(44



Table 2: Radiographic finding of experimental and control jaws at 1 and 3 months after tooth replantation

N = normal; IR = initial root resorption; SR = severe root resorption; A = avulsion of replantated tooth

Group Radiographic finding
IR | SR A Total

Immediate replantation 1 month 10 0 0 11
HBSS 1 month 11 0 0 11

Milk 1 month 10 0 0 10

Saline 1 month 10 0 0 10
Negative control 1month 0 0 0 4
Immediate replantation 3 month 16 4 1 21
HBSS 3 month 15 3 1 19

Milk 3 month 14 1 2 17

Saline 3 month 12 5 3 20
Negative control 3 month 0 0 0 4
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Table 3. Lesion level of the root and pulp tissue from experimental groups at 1 and 3 months after tooth replantation

Root : 1 normal healing ; 2 surface resorption; 3 inflammatory resorption; 4 replacement resorption

Pulp tissue : 1 normal appearance; 2 mild inflammation; 3 severe inflammation; 4 internal root resorption

NANNIITNADOI 5218 15A szaUIRelIn
510U wiome Tnselszannilu
1 fou 3 100U 1 1hou 3 100U
1. oounaz lanaunun 3 (n=10) 4 (n=20) 3 (n=10) 4 (n=20)
2. poutazusliunae 30 Ui 3 (n=10) 4 (n=20) 3 (n=10) 4 (n=20)
3. pouuazuy IuaIsazagseaed 30 WIN 3 (n=10) 4 (n=20) 3 (n=10) 4 (n=20)
4. pounazus luiuy 30 WIN 3 (n=10) 4 (n=20) 3 (n=10) 4 (n=20)
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Figure 1. The percentage of weight increase at 1 month and 3 months after tooth replantation of negative control and experimental groups.
Data were presented as mean =+ standard deviation. NC: negative control, Immediate: immediate replantation, HBSS: Hank’s balanced salt solution,

Milk: steriled milk, Saline: steriled normal saline.
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Figure 2. The ratio of tooth length (experimental / control sides) at 1 and 3 months after replantation of negative control and experimental groups.
Data were presented as mean =+ standard deviation. NC:negative control, Immediate: immediate replantation, HBSS: Hank’s balanced salt solution,

Milk: steriled milk, Saline: steriled normal saline.
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Figure 3. Radiographs of rat’s mandible, experimental sides.

A: Normal (even and continuous lamina dura)

B: Initial root resorption (uneven and discontinuous lamina dura)

C: Severe root resorption (uneven and discontinuous lamina dura and root resorption with bone

replacement)
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Figure 4. The normal wavy arrangement of periodontal fibers, a control group; b experimental group

D: root dentin, P: periodontal fibers, A:alveolar bone
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Figure 5. Degeneration of blood vessels in a e
a. the replanted root (X100) b. the resorpti ti]am mglw irﬂa’d]xills (x400)
A: ameloblast, B: blood vessel, D: dentin, Od: odontoblast, arrow head: area of dentin resoprtion and cell migration
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Figure 6. Degeneration of pulp tissue and odontoblasts
a. the replanted root (X100) b. dentin resorption and pulp tissue degeneration (x400)
D: dentin, Od: odontoblast, P: pulp tissue
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Figure 7. White blood cell migration in d

a.and b. white blood cell aggregation 1ntﬁ ﬁl;l u’g CVI E_I U i ﬂ ’] j

D: dentin, Od: odontoblast, P: degenerated pulp tissue, W: white blood cell
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Figure 8. Deterioration of pulp tissue, dentin and cementum

a. replanted root in the mandible (X40) b.enlarged rectangular area in a (x400)

D: dentin, P: pulp tissue, PDC: periodontal cell
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Figure 9. Periodontal cell migration and new tissue replacement

a. and b. resorbed area of root (X400)

B: surrounding alveolar bone, D: dentin, N: new tissue replacement, P: degenerated pulp tissue, PDC: periodontal cell
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Figure 10. Cell aggreagation, bone matrix fov&t' ﬁﬂﬁaﬂjw E-I U i ﬂ ’] j
a. resorbed root (X100) b. bone replacement 0;: I
. . o w
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