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Abstract

The tooth bank can store healthy permanent teeth, such as wisdom
teeth and premolars, that are removed for better alignment for orthodontic
treatment. The teeth can be stored for use later in life, such as when a
patient has a missing tooth and needs to undergo a tooth implant. Natural
tooth transplantation is putting a patient’s own previously stored tooth
into the missing tooth area, and has a very high success rate(more than
90% in many reviews). At the sane time, a natural transplant can improve
integration with the jawbone, shorten recovery time and lower costs. The
key to the high success rate of auto-transplantation is to preserve the
residual PDL (periodontal ligament) covered root surface as much as
possible. Because of the PDL with many mesenchyma cells or
progenitor cells for osteoblasts and cementoblast, they are important cells
for the success of the auto-transplantation or replantation. Even in socket
healing, if PDL is damaged largely during tooth extraction, the tooth bank
should not store the damaged tooth.

My research was to find the modified extraction method with the
expectation to preserve more residual PDL tissue. Using the Micro-MRI
scanning instrument to scan the teeth, | compare the PDL covering
surface area and volume of the teeth extracted by different methods. Then
| recorded the data of the PDL volume and covered surface after
extraction, and developed the methods or instruments of extraction to
provide a PDL-harmless extraction for tooth bank storage.

Because the premolars are the most commonly stored teeth in tooth
bank, | chose patients who planned to have mandibular first premolars
extracted for orthodontic treatment. Then | extracted the teeth using
different extraction instruments and methods. The conventional extraction
method used conventional extraction forceps No.151, with beaks
invading beneath the Cemento-enamel junction(CEJ) into the socket. The
modified extraction method use the modified No.151 forceps with a
rough carbide coating surface inside the beak. During extraction the
beaks should not invade into the socket. After extraction, all teeth are sent
to Functionl & Micro-Magnetic Resonance Imaging Center of Academia
Sinica to be scanned and compared the PDL volume and area of covered
surface.



There were four teeth removed using the conventional extraction
method and two teeth removed using the modified extraction method.
These were scanned and calculated the PDL volume and root covered
surface area. For the teeth using conventional extraction method, the
mean PDL volume was5.64 mm3, the mean PDL/ root surface ratio was
21.25%. For the modified extraction teeth, the mean PDL volume was
5.79 mm3, the mean PDL/root surface ratio was 20.5%.

There were 3 different results compared with the previous researches.
First, Haas’s research reported the PDL/ root surface ratio was about 50
%, which was much higher ratio than my result. It could be resulted from
over-estimated residual PDL tissue volume in the previous research.
Second, Andreasen reported PDL damaged more than 16 mn? area would
decrease the success rate of replantation. In my research, the mean
damaged PDL area was 160 mm?, which showed much severer damaged
than Andreasen’s. The great repairing by small volume of PDL tissue
could explain the high success rate of contemporary replantation. Last,
micro-MRI clearly recorded the distribution of the residua PDL. PDL
was damaged over the buccal and lingual root area mostly in the
conventional extraction teeth; and PDL was damaged over apex and line
angle area of aroot in the modified extraction teeth.

In areview of the dental research articles, no any articles about dental
research using micro-MRI as a researching instrument were found. Using
micro-MRI as scanning instrument to measure the PDL tissues after
extraction, then developing a new and better extraction method is a
milestone in dental research.

Keywords: tooth bank, PDL volume, PDL covered surface of root

micro-magneti c resonance image
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B e TR AMHE TEPIR TR TR FET

( mm3) Fop(m) (m2) 26 F 6l
TMUO0_090511 13.89 108.31 254.37 43%
TMU2-090605.TD1 4.48 43.81 204.50 21%
TMU3-090610.T11 0.74 5.20 224.66 2%
TMU4-090611.TJ1 3.44 28.93 151.92 19%
MEAN 5.64 46.56 208.86 21.25%
SD 5.72 44.13 43.14 16.82%
TR g e
TMUNI1-090603.TB1 ~ 2.50 21.13 202.64 10%
TMUN2-090619.TR1 ~ 11.78 64.67 211.84 31%
MEAN 5.79 42.90 207.24 20.50%
SD 5.20 30.78 6.515 14.85%
22 MABEZFEFHE  EEPGEEIDLEFETINRZE T v ord L84

Bz 5% o
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