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Case report: surgical endodontic therapy
combined with regenerative technique for
treatment of persistent apical lesion
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Introduction:

The development of inflammatory periapical pathosis comes from the infection of the root canal
system (1)2) where microbial invaders and/or their products invoke a complex, primarily protective,
inflammatory response in the periradicular tissues ().

From radio-graphic findings ,without a histological report of a periapical lesion, the lesion could be
a granuloma or cyst. The general consensus of endodontists is that pocket cysts and/or
granuloma can heal after traditional endodontic therapy (s,10,11), the success rate ranges from 53 to
98% after treatment for the first time @4,5,6,7). For retreatment cases with periapical lesions the
success rate is lower ). However, only surgical intervention will resultin healing of a true cyst . (12,

13,14).

Apicoectomy comprehends a set of procedures recommended in persistent periapical diseases,
where traditional endodontic therapy fails to obtain a favorable outcome. After the root end
resection and the root end filling, the bony defect was optionally filled with regenerative materials,
including bone graft material, nonresorbable and bioabsorbable membranes or the " Platelet
Concentrate products " .(24)

Casereport:

Mr. Leung, 34 years old, male, denied any foods and drugs allergy and any systemic disease. After
being referred from the LCD, He visited the Dentistry clinic department of the Landseed Hospital
complaining about pain in tooth #21#22, which presented a history of #21#22 endodontic
treatment and crown restoration for 2 years.
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After clinical and radiographic examination, an unsatisfying endodontic treatment was confirmed
in the referred tooth. There was swelling on the buccal vestibule of tooth #21#22 (ig.1,2,3). There was
aradiographic image showing a well-defined radiolucent image at the
periapical region involving the tooth #21 #22 , combined with #21
external resorption (ig.4), Asupernumerary teeth was shown between
#11~#21 (fig.4). The patient was submitted to computed tomography to
confirm the size of the lesion, which was approximately 2x1.5x2 cm3
and a periapical cyst was suspected (ig5) . The recommended
treatment plan was to remove the crown of #21#22 followed by
endodontic retreatment. However, the patient desired to save the
teeth without damaging the crown, and he agreed to the apicoectomy
procedure after explanation of the risks and the complications
involved with the surgery.
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Treatment plan:
1.Apicoectomy of #21#22 with MTA retrograded filling

2.Cyst enucleation

3.Extraction of the supernumerary teeth between #11 and #21

Surgical procedures:

Patient signed the informed consent issues that are specific to this surgery. Local anesthesia is
performed with infiltration technique at both the buccal vestibule and the palatal site (#12~#23).
Three anesthetic tubes were used. For esthetic reasons, the Ochsenbein—Luebke flap was
chosen to avoid the recession following the surgery ¢16), starting from the distal surface of tooth #11
to the distal surface of tooth #23 with the scalpel blade size #15c. Reflected the flap with a gentle
rocking motion and the periapical defect was exposed. In this case, the periapical lesion can be
found through the bony defect on the buccal side (ig.6). Osteotomy with a surgical round bur was
performed in order to widen the cavity and gain better access to the operation area ig.7). After that
carefully proceeded with the cyst enucleation and periradicular curretage, followed by the
extraction of the supernumerary teeth. Carried out the Root end resection of #21 about Tmm in
order to preserve the crown -root ratio, #22 was resected at 3mm from the apex. After the
resection, root end preparation (3mm) was performed with the Ultrasonic micro-retrograded tip.
The prepared area of #21#22 was later filled with mineral trioxide aggregate (MTA) cement .
(fig.8,9,10)

The bone cavity was filled with the mixture of bone graft and the Choukroun's platelet-rich fibrin
(PRF) (France, 2001), where the PRF was prepared before the surgery ig.11). Separate the PRF
into smaller pieces and mix it with the Sinbone graft in this time (ig.12). Since there was also a bony
defect on the palatal site, while filling the bone graft material, a vacuum can be used to establish
the proper contour of the palate during the material condensation. PRF was used as cover
membranes on the both buccal and palatal side of the bony cavity «ig.13). Finally, the flap was
repositioned, and the wound was sutured with 3-0 black silk (ig.15,16). Pathological report revealed
that the lesion was a "Radicular cyst ".ig.14)

At the one week recall visit, stitches were removed and the wound was irrigated with CHX solution
(fig.17). At @ one month recall visit, the patient did not report any symptoms and radiographic
examination revealed decrease in the size of the bone cavity (g.18,19). Three months follow up ig.20).
Two years follow up ig.21). Four years follow up show that the hard tissue and the soft tissue were
healed, the buccal and palatal plate were intact from the computed tomography imageig.22,23,24).
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post-op 3 months @ post-op 2 years
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Discussion:

The purpose of periapical surgery is to remove the periradicular inflammatory tissue and ensure
adequate sealing of the apical foramen. Thus reaching the goal of creating the best conditions for
tissue health, regeneration and creation of new tooth structural support.

Five biologic factors contribute to persistent periapical radiolucency after root canal treatmentzs):
1.Intraradicular infection persisting in the apical root canal system

2.Extraradicular infection

3.Extruded root canal filling or other materials

4.True cystic lesions

5.Scar tissue healing of the lesion

Periapical pathology, there was 12% abscess, 73% granuloma, 9% true cyst ,6% pocket cyst (21) .
From the endodontic perspective, re-treatment should be performed before apical surgery, since
there is evidence of greater healing rate (24)and increase 24% successful rate in cases(s). But
processing of the external resorption may not be paused after a conventional root canal treatment,
and the pocket cysts heal after endodontic therapy, but true periapical cysts may not heal after
nonsurgical endodontic therapy that was indicated for the Apicoectomy (22).

3mm root end resection is normally performed to eliminate 93% lateral canal in that surgery (21),
but apex sectioning of #21 would compromise this case , because of the lateral canal has already
been resorbed by the external resorption, and 3mm resection will decrease force distribution and
retention, as well as tooth stability within the alveolus.

If the source of the lesion comes from the infection of the root canal , Retrograde filling increases
the success rate by 10~13% (14). MTA as a retrograde filling material is capable of hermetically
sealing the apical portion of the root canal, and its biocompatibility can promote periapical tissue
healing due to its low toxicity to those tissues 1)

A study conducted on tissue healing based on radiographic changes showed that there was a
direct relationship between size of lesion and healing time.

"Alesion smaller than 1.5 cm with corticated margin, apical granuloma are suspected . Alesion
larger than 1.5 cm with corticated margin, apical cyst are suspected "@1,32)

"Alesion smaller than 5 mm will approximately take 6.4 months to heal, a lesion of 6 to 10 mm will
take 7.25 months and lesions larger than 10 mm will require in average 11 months to heal."21).
Using the regenerative technique, can shorten the healing time and that increase the stability of
the tooth.
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Fibroblast would come from the wound and the inner layer of the gingiva where the scar tissue
formed. Even though blood clot in the bone cavity is a natural barrier to avoid the fibroblast
migration, it seems that if both buccal and palatal/lingual cortical plates are lost as a result of
apical periodontitis lesions or periapical surgery, periapical wounds will still most probably heal by
scar tissue formation (25,26). Using a bone graft material offers a benefits of their properties, which
are osteo-conduction and osteo-induction that stimulate osteoprogenitor cells to differentiate into
osteoblast and also serves as a scaffold to osteoblast migration, eliminating the dead space,
then begin the new bone formation, and provide better stabilities of tooth .

"Platelet Concentrate Technique "was developed in 1980s from Matras. The products contain high
concentration of platelet signaling proteins which promote both tissue repair and wound closure.
The Choukroun's platelet-rich fibrin (PRF) (France, 2001) is an autologous leukocyte- and platelet
rich fibrin biomaterial that activate the platelet and fibrin polymerization, able to release of growth
factors during = 7 days.(s0) As a healing material, the use of PRF as cover membranes stimulate
the gingival connective tissue on its whole surface with growth factors and has a key matrix
proteins for cell migration), stimulate osteoblast activity and PDL cell growth and retard
epithelial cell proliferation, neutralizing the infectious phenomena 7). The fibrin matrix itself
shows mechanical adhesive properties and biologic functions like fibrin glues: it maintains the flap
in a high and stable position, enhances angiogenesis, and reduces necrosis and shrinkage of the
flap (29

Conclusion:

Apicoectomy technique is a surgical root approach used to preserve the tooth after the non-
surgical approach has failed to produce favorable outcomes. The communication with the patient
about treatment plan, risks and the complication involved is the most important part of the surgery.

It has not been clearly demonstrated that the these biomaterials are capable of inducing the
undifferentiated mesenchymal cells to differentiate into oseoblasts, PDL cells and cementoblasts
after periapical surgery. Regenerative material is an option for the surgeon, which may have an
additional effect to aid in the apical defect healing.
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Osteoinductive Effects of Calcitriol on Mesenchymal Stem
Cells Derived from Human Alveolar Periosteum

Yen-Li Wang', Hsiang-Hsi Hong®

1. Department of Periodontics, Dental Section, Taoyuan Chang Gung Memorial Hospital
2.Department of Periodontics, Dental Section, Linkou Chang Gung Memorial Hospital.

Abstract:

The present study characterized alveolar periosteum—derived mesenchymal stem cells (P-MSCs)
and examined the hypothesis that 1,25-(OH)2D3 (calcitriol) exerts osteoinductive effects on P-
MSCs. The mRNA expression of alkaline phosphatase (ALP), bone sialoprotein (BSP), core-
binding factor alpha-1 (CBFA1), collagen-1 (Col-1), osteocalcin (OCN), and vitamin D3 receptor
(VDR) at various calcitriol concentrations were assessed through real-time polymerase chain
reaction at 1 and 2 weeks of culture. Vitamin C functioned as a positive control (Vit. C-p). Cellular
differentiation and ALP activity were analyzed, and P < 0.05 assessed using the Student t test was
considered significant. Vit. C-p increased ALP and CBFA1 mRNA expression at both 1 and 2
weeks and increased BSP and Col-1 mRNA expression only at the first week. A concentration of
10-8 M calcitriol enhanced ALP, CBFA1, Col-1, and OCN mRNA expression at both weeks;
however, it upregulated only the BSP mRNA expression at the first week. Furthermore, 10-7 M
calcitriol significantly increased mRNA expressions of all compounds at both weeks, except that of
CBFAT1 at the first week.10-8 M calcitriol, and Vit. C-p significantly enhanced the ALP activity at
the second and third weeks. At 10-8 M and 10-7 M, calcitriols did not significantly affect ALP
activity. The results reveal that 10-9, 10-8, and 10—7 M calcitriol induced osteoinduction in
alveolar P-MSCs by increasing the ALP, CBFA1, Col-1, and OCN mRNA expression. A calcitriol
concentration of 10-7 M revealed a higher mMRNA expression than did Vit. C-p on VDR and OCN
mRNA expression at both weeks and on Col-1 mRNA at the second week alone. However, the
osteoinductive mechanisms of calcitriol must be examined further.

Methods:
Tissue preparation:

Palatal or buccal periosteal tissues were harvested from patients during a routine periodontal
surgery at the periodontics department.The periosteal tissues were harvested and stored in
Dulbecco’s phosphate buffered saline (DPBS; Gibco, Carlsbad, CA, USA) with 300 U/mL of
penicillin and 300 mg/mL of streptomycin and transferred to a laboratory within 4 hours, where the
tissues were manually minced using scalpels. The obtained fragments were placed on 35-mm
culture plates (Coring) containing 1.5 mL of growth medium1 [ « -modified Eagle’s medium
(HyClone), 10% fetal bovine serum (FBS, Invitrogen), 300 U/mL of penicillin, and 300 x g/mL of
streptomycin] and were incubated at 37°C under 5% CO2.
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Flow Cytometry

In this experiment, 1 x 106 cells were harvested through 0.25% trypsin digestion and were
collected through centrifugation. Cell pellets were washed three times using 1x DPBS, following
which 1x premineralization buffer was added. Thereafter, surface marker antibodies against
CD19 (FITC, BD), CD34 (FITC, BD), CD44 (PE, BD), CD45 (FITC, BD), CD73 (PE, BD), CD90
(APC, BD), STRO-1 (Alex, BioLegend), and HLA-DR (FITC, BD) were added to the cells and
incubated for 30 minutes at 4°C in the dark. The cells were washed two times using 1x DPBS,
fixed using 2% formaldehyde, and analyzed using a FACSVerseTM flow cytometer (BD
Biosciences) that measured 10,000-20,000 cells per sample.

Cell Attachment and Viability During Osteogenic, Adipogenic, and Chondrogenic
Differentiation

P-MSC samples of five healthy participants were independently induced for differentiation into
osteogenic, adipogenic, and chondrogenic lineages. Cells from passages 3—-5 were cultured on 6-
well plates having specific differentiation media containing differentiation-inducing reagents.

Effects of Calcitriol on Osteogenesis

Passages 3-5 of P-MSCs were categorized into 6 groups according to the culture media: control
group [ -MEM (HyClone), 5% FBS (Invitrogen), 10 mM of /5 —-glycerophosphate (Sigma), and
10-7 M dexamethasone (Sigma)], Vit. C-p group (control with 100 pM Vit. C-p), 10-10 M calcitriol
(Nang Kuang Pharmaceutical Co., Ltd) group (control with 10—-10 M calcitriol), 10—-9 M calcitriol
group (control with 10—9 M calcitriol), 10—8 M calcitriol group (control with 10—-8 M calcitriol), and
10-7 M calcitriol group (control with 10-7 M calcitriol).

Reverse Transcription and Quantitative Real-Time Polymerase Chain Reaction

After 7 days of osteoblast differentiation, the Trizol reagent was used for isolating total RNA, 1.0
Mg of which was reverse transcribed using avian myeloblastosis virus reverse transcriptase
(Roche).

First-strand complementary DNA (cDNA) was synthesized, and quantitative polymerase chain
reaction (QPCR) was performed using 5 ng/ . L of cDNA. Quantitative real-time (QRT)-PCR was
conducted using primers for ALP, BSP, CBFA1, Col-1, OCN, and VDR. To avoid DNA
contamination by signals, forward and reverse sequences of each primer were designed on
distinct exons; gPCR was performed using the SYBR Green PCR Master Mix and TagMan Master
Mix (Applied Biosystems) according to manufacturer instructions. Furthermore, the reactions
were performed using the ViiA7 Real-Time PCR system (Applied Biosystems) with the TagMan
Master Mix at 50°C for 2 min, followed by 95°C for 10 min, and then 40 cycles each at 95°C for 15 s
and 60°C for 60 s. The SYBR use was followed by PCR at 95°C for 10 min and then 40 cycles each
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at95°Cfor15s, 60°C for 60 s, and 60°C for 15 min. The Ct values for ALP, BSP, CBFA1, Col-1,
VDR, and OCN messenger RNAs (mMRNAs) were normalized to the value of the housekeeping
gene GAPDH mRNA.

Effects of Vit. C-p and Varying Calcitriol Concentrations on Osteogenesis

To confirm the differentiation of human PDCs into a P-MSC-related osteoblast phenotype at the
molecular level, we monitored the expression of human ALP, BSP, CBFA1, Col-1, OCN, and VDR
mRNAs at the first and second weeks through gRT-PCR by using human-specific primers. Results
are presented as the fold change relative to the control group results, which was set to a value of 1.

Results:
Cell Isolation, Morphology and Osteogenic, Chondrogenic, and Adipogenic
Differentiation(Fig. 1)

Flow Cytometric Surface Marker Expression Analysis for PDCs(Fig 2)
Alkaline Phosphatase mRNA Expression at the First and Second Weeks

ALP mRNA, a known marker for detecting early osteogenic cell differentiation, acts as an
ectoenzyme in the degradation of inorganic pyrophosphate for releasing phosphate for
mineralization [24]. Compared with the negative control group, the fold changes of ALP mRNA
expression of the first and second week cultures were 3.68 £ 2.24 and 5.12 + 3.34 for the Vit. C-p
group, 0.93 +0.14 and 0.95 £ 0.21 for the 10—-10 M calcitriol group, 1.59 £ 0.41 and 1.93 + 0.61 for
the 10-9 M calcitriol group, 4.50 £ 1.69 and 4.82 + 2.44 for the 10—8 M calcitriol group, and 1.49 +
0.37 and 4.88 + 1.61 for the 10-7 M calcitriol group, respectively (Fig. 3A). The 10-9, 10-8, and
10-7 M calcitriol and Vit. C-p groups revealed significantly different ALP mRNA expression at both
weeks (P < 0.05; Fig. 3A). Data pooled and analyzed at 2 weeks revealed a similar developing
pattern.

The 10-9, 10-8, 10-7 M calcitriol groups revealed significant changes in ALP mRNA expression
fold changes compared with the 10—10 M calcitriol group at the end of both weeks (P < 0.05). The
Vit. C-p and 10-7 and —8 M calcitriol groups revealed a similar ALP mRNA expression at both
weeks; however, the 10-7 M and 10-8 M calcitriol groups revealed a significant variation at the
first week (Fig. 3A).

Bone Sialoprotein mRNA Expression at the First and Second Week

The fold changes of BSP mRNA expression between the first and second weeks generally
revealed a nonsignificant change for all tested groups. However, the fold changes of BSP mRNA
expression mainly occurred at the first week, which were 2.34 £ 0.59, 1.52 + 0.46, 1.91 £ 0.74,
2.48 £0.95,and 2.25 + 1.00 for Vit. C-p and 10-10 M, 10-9 M, 10-8 M, and 10-7 M calcitriol
groups . At the second week, only the 10-7 M calcitriol group revealed a significantly higher BSP
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mRNA expression than did the control group (P < 0.05, Fig. 3B). Nonsignificant differences were
observed between the Vit. C-p and calcitriol groups.

Core-Binding Factor Alpha-1 mRNA Expression at the First and Second Weeks

The fold changes of CBFA1 mRNA expression between the first and second weeks were
nonsignificant for most tested groups, except the 10-7 M calcitriol subgroups (P = 0.009,). Vit. C-p
and 10-8 M calcitriol significantly upregulated the CBFA1 mRNA expression in cells at both weeks
compared with the expression in controls; contrastingly, 10—7 M calcitriol upregulated the CBFA1
mRNA expression only at the second week. Differences among the three subgroups were
nonsignificant (Fig. 3C).

Collagen-1 mRNA Expression at the First and Second Weeks

The 10-10 and 10-9 M calcitriol groups revealed slight significance; therefore, combining their
first and second week data was not feasible. Compared with the control groups, Vit. C-p and 10-9,
10-8, and 10-7 M calcitriol at the first week and 10-10, 10-9, 10-8, and 10-7 M calcitriol at the
second week significantly increased the Col-1 mMRNA expression (Fig. 3D).

Osteocalcin mRNA Expression at The first and Second Weeks

OCN mRNA expressions did not significantly differ between the first and second weeks for the Vit.
C-pand 10-10, 10-8, and 10-7 M calcitriol groups ; Vit. C-p did not affect OCN mRNA expression
at both weeks. However, the 10-8 and 10-7 M calcitriol groups revealed a 2-fold increase in the
OCN mRNA expression at both weeks than did the control and Vit. C-p groups (Fig. 3E).

Vitamin D Receptor mRNA Expression at the First and Second Weeks

All tested groups presented nonsignificant VDR mRNA expression changes between the first and
second weeks (P > 0.05). Only the 10-7 M calcitriol group revealed a significant VDR mRNA
expression, which was 2.4 times higher than that of other groups, including the Vit. C-p group at
both weeks (Fig. 3F).

Figure 1: Differentiation study. Mesenchymal stem cells (MSCs) were spindle-shaped with irregular processes and firmly

attached to the culture plate after 1-3 days of primary culture (Figure 1A, asterisk). Under in vitro culture conditions, MSCs were
subpassaged and differentiated into osteoblasts (Figure 1B, asterisk, black, von Kossa staining), chondrocytes (Figure 1C, asterisk,
blue, Alcian blue staining), and adipocytes (Figure 1D, asterisk, pink, Oil Red O staining).



TAOYUAN DENTAL
ASSOCIATION

& ALP / GAPDH BSP / GAPDH
- - e am
sl ] .
e ' :
™ Ll g . . ;uu = ‘- .
{ i - ! 1| [ T WL e
4 - - = - i k: £ g I é " i
" “ i BT B ‘ u atwrw
po
; : / o o o W |
L W‘lf o o o w w Combol  WLC EAOME (4D €840 1AM Cotted  SLE £ A0RD EHMD  [AMY D
w - € CBFA1 / GAPDH 5 COL-i / GAPDH
1o "id
" ® ; w
- - " - .
- o . : / -
i i i ] | ) A e sm . ™
‘- ’ . ;m I ol i j e ) i
H I . ' swan || § 1 i g [
o a .
"
. p o om Wl
o & & o W R Ginksl e LMD LMD faD (D Covtrd ALE L0 LMD (AN LA
i
- E OCN / GAPDH ¥ VDR / GAPDH
- o
o 15 t 1 1]
- o ]
g * !lw 1. I } I 17}
i i s wie Tam =]
L " & arw 150 _rw
: “mine SHNNAN
- poet
.

Combisl WC LIS O (4D | s

Cottrl  MLE L1000 LD [l

(=

Figure 2 : Surface marker expression of MSCs through flow
cytometry. The surface markers expressed by MSCs mainly
included CD73 (98.18%), CD90 (99.94%), STRO-1 (99.83%),
and CD44 (99.93) but not CD45 (1.35%), CD34 (0.52%),
CD19(1.09%), and HLA-DR (0.47%).

Figure 3 : mRNA expressions on osteoblast differentiation for
1,2 and 1+2 weeks. (A)ALP expression (B) BSP (C) CBFA1 (D)
COL-I (E) OCN (F)VDR.

Conclusions:

In summary, human P-MSCs can be induced to proliferate and differentiate into an osteogenic
lineage. P-MSCs treated with Vit. C-p and 10-9, 10-8, and 10-7 M calcitriol promoted the
osteogenic differentiation on ALP, BSP, CBFA1, and Col-1 mRNA expression as well as the ALP
activity. By contrast, 10-8 and 10-7 M calcitriol significantly enhanced osteogenic OCN mRNA
expression than did Vit. C-p. The 10-7 M calcitriol group revealed an upregulated VDR mRNA
expression. Further investigation is required on the significance of osteoinductive mechanism
between Vit. C-p and calcitriol.
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Relating Root Surface Area to Periodontal Attachment by
Micro-Computed Tomography in Human Premolars

5RA7N (Chung-Chieh Chang)A  gEEAMOEEERIFERR  Department of Periodontics, Chang Gung University,
¥ EE (Hsiang-Hsi Hong) Chang Gung Memorial Hospital Linkou Medical Center, Taiwan

Background:

Clinical attachment loss (CAL) and radiographic bone loss are the important parameters to
indicate the severity of periodontitis and the results of related periodontal treatment. However,
probing attachment level offers the reference of CAL in one-dimensional measurement without
taking root shape and root length into account, and tends to underestimate the real periodontal
attachment loss.

A new- generation micro-computed tomography (micro-CT) scan using micro-focal spot X-ray
sources and high resolution detectors, allow for projections rotated through multiple viewing
directions to produce three-dimensional reconstructed images of samples. The aims of this study
was applying micro-CT to measure the root surface area (RSA) ratio of periodontal attachment
from the levels of cemenoenamel junction (CEJ) to apex in millimeters 1 to 10 and evaluate the
various RSA between two subsequent levels on extracted premolars.

Material and methods:

Extracted 34 maxillary and 36 mandibular intact human premolars were collected and surveyed
by a micro-CT (Skyscan 1076, Bruker, Billerica, MA, USA). DataViewer, CTVol and CTVox
software were used to analyze the structure of the sample. The RSAamount and percentage at 1
to 10mm periodontal attachment levels (PAL) from CEJ to apex the of maxillary and mandibular
premolars were calculated and analyzed. On the other hand, 15%, 30% and 50% radiographic
bone loss (RBL) were also related to the percentages of RSA and assessed.

The collected data were statistically analyzed after calibrating every individual tooth to avoid
tooth size and root morphology bias. Significant differences between the samples were
investigated by using the repeated measures analysis of variance (RMAYV), independent t test,
and paired t test.
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Figure 1 (A)-(D): The views and evaluated levels of PAL & RSA of mandibular premolar. A view of the buccal surface (A) and mesial
surface (B) of the micro-CT scanned whole the premolar. (C) Mesial view of the measured 1-10 mm levels corono-apically.
(D) Surveyed RSAat 1mm PAL.

corono-apically

Table 1. Lost RSAamount and percentages at the evaluated PALs

Table 2. Lost RSA amount percentages and root length at
the evaluated RBLs corono-apically

Masillary premolars (n=31) Mandibular premolars (1=36)
RSA at various PALS Average £ §F onfidenee  AvemaetSp  Jolecotfidecs
:‘;‘; 'I'l'_:::t:' 00 PAL 05,164 33,37 maid 20234+ 2622 !
Lost RSA mm® & % 26,01 271 mm® 1125-12.16 0784
at 1" mm PAL 16 12% 1.0 i
Lost RSA mm? & % 49,432 5,34 mm? 2108-22,59 i
at 2 mm PAL 22594 3.54% 2082-22.64 "
Lost RSA mm’ & % 73744734 mm’ 30543242 Al
at 3% mm PAL 326844120 3022~3274 L
Lost RSA mm® & % 95,67 28,95 mm® 30684211 0085
at 4™ mm PAL 424544.60%  40.67-4186 39.27-42.5 =
Lost RSA man’ & % 116392 1088 min®  5025-53.75 48.53-51.02 i
ot 5% mm PAL 51665280  49.64-5436 4944 £ 485% A8.07-51.68 .
Lost RSA mm® & % 13629+ 1256 mm’  SK96-62.76  117.00% 1008 mm®  56.64-59.50 ~
at 6% mm PAL G031 ES68  SEII-G342 ST83£55T% S6.10-6034 sz
Lost RSA mm’ & % 1S4304 168 mm®  66.67-708 133394 1150 mm® 64686826 .
ot T mm PAL HRA4 + 596 65.95-71 55 66,091 6 1% 64.07-68 87 =
Lost RSA mm? & % 171962 1875 mm 74437873 MO29% 3R4mm’  T228-76.19 bt
a1 8% mm PAL TIY6E5ITH  TIEN-T9.47 1TTE6T Y T1.61-76.85
Lost RSA mm? & % 18653215 mm® B1TIR600  16362E 1622 mm'  TO34-K319 60
At 9% mm PAL K242+571% 0,96-86,84 OB % 6.74% M 658385
Lost RSA mai* & % 2001642383 mm?  $746-9137  1TT25E2028ma? 85.99-89.8) N2
at 10" mm PAL R0.00 + 4.93% 86 7092 05 BB BE + 658 X5 330047 i

Maxillary premolaes (n=34)

RBL% Average £ S

RSA muy’ 1 0% RBL 22676 + 33 04 mm’
RL 12562 104 mm
Lost RSA amount,
percentage &
RLat 15% RBL.

4723 £6.52 e’
Nes 14T
LE8 £ 0.16 mim

Lost RSA amount,
percentage &
RLat 30% RBL

K000 & 1244 o’
3047 £ 38900
3772031 mm

Lost REA nmiount,
percentage % &
RL ot 50% RBL

139.65 £ 1984 may’
6176+ 4494
626052 mm

v, 15,30, 30

<0
Hl

<000
Hi

Al

Mandibular premolars (n=36)

Average £ SE

202 41 £ 25 49 mm?

1330 % 156 mm

E212 £ 1040 mm®
4065+ KT
399047 mm

12791 £ 15,89 mm?

HIWEF SN
6,65 +0.78 mm

Manilla vs.
Mandible
vs. 15,30, 30% o
RSA P< 005
<0001
il 0148
<0001
HI 141
001 -
H 0.127

Repeated measures analysis of variance (RMAV) revealed if the lost amount and percentages of RSA at surveyed PALs are in 95% and

99% confidence.

Independent t test for maxilla vs. mandible: *: p < 0.05, **: p < 0.01, ***: p < 0.001
PAL: Periodontal attachment level measured from CEJ to root apex
RSA: Root surface area with periodontal attachment determined by a 3-D image.

One-sample t test for the corresponding PBL at assessed RSAs: HO (p = 0.01) or H1 (p < 0.01)
RBL: Radiographic bone loss measured from CEJ to apex
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Discussions:

Generally, maxillary premolar lost about 10% RSA every mm at coronal 5 mm, 9% at 6th to 7th
mm, 7.6— 8% at 8th to 9th mm and 7% at 10th mm levels. Mandibular premolar lost around 10%
RSA every mm at coronal 4 mm, 9% at 5th to 7th mm and 8—-6% at 8th to 10th mm levels. Longer
and more taper mandibular premolar roots support the findings that mandibular premolars
possess longer root length and less RSA. In addition, once alveolar bone level retrogress 1mm
apically, premolars essentially lost 10% RSA bone attachment at coronal levels 4—5 mm. And,
around 9% RSA from 6th to 7th mm of maxillary premolar roots and from levels 5th to 7th mm of
mandibular premolar roots. 10—-9% RSA discrepancies exist between radiographic bone level and
clinical attachment level from 2nd—7th mm corono-apically was speculated.

Referring to the American Academy of Periodontology (AAP) guidelines for determining
severity of periodontitis, the guidelines define mild periodontitis may present up to 15% of root
length or =2mm & <3mm radiographic bone loss. However, the results of present RSA study
demonstrate that 1.88—2 mm instead of <3mm radiographic bone loss concurrent with the
position at 15% of root length, and itis >18% RSA in place of 15% RSA that correspond to the level
of 15% root length. Besides, when taking about 1mm connective tissues attachmentinto account
(about 10% RSA), only about 1Tmm clinical attachment loss rather than 1-2 mm CAL in mild
periodontitis. Diverse root length, size, morphology and taper might partially elucidate the
inconsistence between this RSA study and AAP guidelines.

Conclusions:

Premolars could loss 10% RSA attachment corresponding to 1mm clinical attachment loss from
mild to severe periodontitis. According to radiographic bone loss and clinical attachment loss
without taking RSA into account might underestimate the periodontitis severity.

References:

1.AAP Board of Trustees. American Academy of Periodontology task force report on the update to the 1999 classification of periodontal
diseases and conditions. J Periodontol 2015; 86: 835-838.

2.Kato A, Ohno N. Construction of three-dimensional tooth model by micro-computed tomography and application for data sharing. Clin Oral
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3.Klock KS, Gjerdet NR, Haugejorden O. Periodontal attachment loss assessed by linear and area measurements in vitro. J Clin Periodontol
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Dentigerous Cyst Assoicated with Impacted Mesiodens
include Pulp Necrosis of Adjacent Teeth: A case report

Yu-Sian, Wu'; Te-Yi, Teng' ; Yuan-Wu, Chen?

1. Tao-yuan Armed Forces General Hospital Department of Dentistry,
2. Division of Oral and Maxillofacial Surgery, Tri-Service Gerneral Hospital

Dentigerous cysts are developmental odontogenic cysts derived from the reduced enamel
epithelium of the tooth forming organ. Most of dentigerous cysts are combined with third molars of
mandible and rarely associated with anterior maxillary supernumerary teeth. The supernumerary
teeth located between maxillary central incisors are called mesiodens. This case report presents a
dentigerous cyst arising from impacted mesiodens and the treatment procedure.

Introduction

Mesiodens Mesiodens is the supernumerary tooth located between maxillary central incisors’,
usually a small tooth with a cone or peg shaped crown and a short root. Dentigerous cysts
associated supernumerary teeth are rare and estimated to constitute 5-6% of all dentigerous
cysts. The vast majority, about 90%, are associated with mesiodens®. Enucleation is the standard
treatment for a dentigerous cyst along with extraction of the associated supernumerary teeth.

Clinical case

A 38-year-old male presented with a chief complaint of a painful swelling on left side of anterior
palate. On intraoral examination, an erupted mesiodens with a conical morphology was noted on
palatal side of right upper central incisor (Figure A). In addition, a soft, fluctuant painful swelling
was palpable on left side of anterior palate. Percussion of upper left lateral incisor (22) was
positive and its vitality test was negative. What is more, the radiological examination revealed two
mesiodens, one was erupted and located on palatal side of right upper central incisor, and other
was impacted. Computerized Tomography (CT) revealed an impacted horizontal mesiodens with a
short root apical to the 21 and 22, combined with a well-defined radiolucent lesion in the anterior
region of the maxilla (Figure B-D). A tentative diagnosis of an infected dentigerous cyst associated
with an impacted mesiodens was made. The tooth of 22 affected by the lesion and include pulp
necrosis was endodontically treated (Figure E), and then, refer the patient to oral-maxillofacial
surgeon.
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With the patient under general anesthesia, extract the mesidens on palatal side of upper right
central incisor (Figure F). A cyst enucleation (with unerupted mesiodens) and the subsequent
apicoectomy of upper left lateral incisor were carried out (Figure F-H). Regular post-operative
follow-ups revealed a favourable clinical and radiological outcome.

OAspen 1.8t
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Dentigerous cysts are the second most common odontogenic cysts of the jaws after periapical
or radicular cysts, while a dentigerous cyst associated with a supernumerary tooth is a rare entity.
Areview of the literature since 1988 disclosed 16 reported cases of dentigerous cysts associated
with premaxillay supernumerary teeth®. The panoramic and periapical radiographs reveal the
location of the cyst and enable us to carry out a presumptive diagnosis. The maxillary CT,
however, portrays the dimension of the lesion and allows us to assess the bone cortical affection
as well as that of the neighbouring teeth. Enucleation is the standard treatment for a dentigerous
cyst along with extraction of the associated supernumerary tooth. For a large cyst, Scolozzi et al
recommended enucleation followed by an immediate bone grafting procedure®.

The final diagnosis is made according to the histological analysis of the lesion. Accurate
diagnosis and proper treatment planning could lead an ideal clinical and radiological outcome.

Reference

1. TheKamboj M, Shreedhar B, Srivastava G, Verma D: Dentigerous Cyst Associated with Mesiodens: A Symbiotic Existence Journal of Oral
Health Community Dentistry May 2014;8(2)

2. Stafne EC. Supernumerary upper central incisor. Dental Cosmos. 1931; 73: 976-980.
3. Shah A, Gill DS, Tredwin C, et al: Diagnosis and management of supernumerary teeth. Dent Update 35: 519-520, 2008.
4. Scolozzi P, Lombardi T and Richter M: Upper lip swelling caused by a large
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(—) FRdE%Ea Em
REWEEMEMNE B0 EERES - LUt Hm - NEERSFMrE - o&
Flamideff B lidocanine A & 1:50000% L AR %= 1Y it 2 {1 /5 30 )= B it BF Local infiltration
anesthesia - E%FTE"‘)@L% REBEMNEIVEER HEFBEEBEBEHNNABGE
T RBEWIMBAEYEESBELENRRRBE - REMBENRREEIE, - O] 17 18 £ PH ER i
fEnerve block anesthesia °

(Z) IBEERET M) OFlap Design and Incision
RIBREET D AEERSERISEE - AINETEHZE - AEFEBRHOERE - dental papillalsE
MEE  EESEENTEEZS - BUNET2HNENIRRET
A.Full mucoperiosteal flaps
R e KU OMERTIO - KEYORTRBBBTIBHHANEESE - WiBs
% & fl dental papillagy £ B & 1 - Llintrasulcular incisioni#& = # 48 4 i [E dental
papillat]lf - KEES LBt - Filils - BESR#Eattached gingivaflfree gingiva#
o O nEEEHEMBRBEETUE - FEEH YO ree gingiva marginfta - BE RS
dental gingivafyiiPeliEh B - BB R#F1T - —EtJEImucogingival junction ° &
& RMintrasulcular full thickness flap@ =& IB B I -
(a)Triangular flaps =& i
B —1f@intrasulcular horizontal incision®1—{Evertical releasing incision#H A% A i 78
—AE - ZIBNERMEASBNIHBEER/) - ANRGONEUESHNAEAMRS @ &
MEE-—WEAYORE 7TFONRE - —ARRSARES -
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Intrasulcular incision with one vertical releasing Triangular flap

(b)Rectangular (two vertical releasing incision) 58/ i} :
B —f@intrasulcular horizontal incisionF M f&vertical releasing incision# A% i i 7
RIETM - ZMEANEBHEFNRERYT - BAER  BRARLTNENST 2RI
BENIR WELERNE - ERAETERE WBLELTITHNEERE—N - RUBISEES
mARZZARES -

FHRMMERERERD

Intrasulcular incision with two vertical Rectangular flap
releasing incision incisions

(a)Rectangular (two vertical releasing incision) 5 i ¥ :
H—1@intrasulcular horizontal incisionF1M {Evertical
releasing incision#H A IFFE BB - ZIMWEKAEEL
EFMAEHRY - 2BAEE  BRARLET@ERST - ZRIM
BREOIR  WMEL@EAE  ERETELRE METHEE dENTFH  EHMmSaE
E—H - RMEHES  AMARZZARES - WHNET - CIBEE A T HR IR SE

(b)Horizontal (no vertical releasing incision) flap
[AEKEYDEREEETONEWRET - X#ERenvelopmentflap - AREBEETAR -
HPDIEFRAREL - RRFMEEMT - BRIV REERET -
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(c)Papilla-base flap

BT BlkpapillaZ#s - S EE EREE - o LIfEHpapilla-base flapfyag st - KFET4R
TS ipapillaE - RBpapilla E—JJEBEFEHRFE - AALSmm F_JJEQEES
g BEEURSE WO BRRREESE  Z5R/0EM - ol R papillas®s
#E - ol DUR/MER A A 8T A%

JNEFBFR=E - RELS5mm -
Papillary-based incision with one vertical releasing F_EOEES  ERUHSE

B.Limited mucoperiosteal flaps
(a) Submarginal scalloped rectangular & i
X # Ochsenbein-Luebke flap - 7K £ tJ) O fu i %8 Al attached gingiva + §E free
gingiva® gingiva sulcus bottom& 3~5mm - & 88 gingiva line® 2 8.t Bt & B 2
scallop form - EEVIOMURMARELE ZENMEBEAR - EHERKEVNONMIE - 1)
EALETIR L - B2 A Efree gingivafattached gingiva - AEERTIRERE - &
ERFTEZGAEIHIE AFEBEBEBRINEEY  -BRBESUVEBEEEONMMERN
BR#E  SHiiPEIRS - JELBRGE  RBASENL  BS5TEAERASH - Y
IRattached gingiva® g - FREEHRRBERERANEZT - ZHZIMWHRET -

Submarginal (Ochsenbein-Luebke) flap Submarginal (Ochsenbein-Luebke) flap
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Reflection of the triangular flap to expose the e BERABEML
root-end area

(R) BIBRIR R B R E LS Periradicular curettage

RAEFREHBRER  FTHcurreteERRREEWAMAREAS - Y - FTRER - FIR
REABA  ZERIEEBRINZBEME WM S REEY) - DUB /D ilg oo H M A0 & &
BE - RAFAAEESE B R XRMAM O LIA)acquette #34 / 35 curettedll bk - &3
KAHFERNONESEMEE BB ALORWESMN(PE)SRT  BRERMESR - &
MREZAEHT  ARUEGREENHL  ME -« LEBNESESHIERE - BAIAERFR/N
Ly e

Jacqutte #34/35 curette AR O S SR AR B R L RRBRABEREY A

(7X) IRRtIFRRoot resection(Apicectomy)

FRRAEEREHASE  WRIRAMPBENEECEESEDT  EEMETFARERE
MARED - HWESIEBRRBFEBERN O EEREZE - Mmissing canal ~ over-filling ~ broken
instrument - root fracture - MEBLEFERBFRLZFNREBZIUBEZMUMNRRIMm -
WEZBEUFMAXUVIBRBRR3Imm - WEET L EBRL9I0% remificationlateral canal - i
BEEFE EE&/PEMdentinal tubulelB O - RAWMBRR/) - BOAEHRESRRE
ARRBENKS  REARERIIE  SEREZUVRINMEBNIUE  TEEHRENEEE
EEUNEASBEREENEENE BB EEESHRAXNEMER AU OIEY - B
B E# PR fEE AAmicro-handpiece B WR R Filt - BEFRANETE G HE K E T B R
ASOMRE - BOsEEHRRMEBRABRAFANAZREER SABEARBRRFM -
ERMBESMABZET(X16~X25)1%& - oJf#EAmethylene blue BB EERERALTIE - oI 1Y
BMEFTBIFETWUEARNR  ITREVANEEETE  ARHAEBRRIIKREESEE - £/A
SybronEndo micro explorer CX-1#@EF REEABRE TREVEHAERCLAENRE
B O Eisthmuses -
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(b) Submarginal curved (semilunar) 3 B # ¥
FHEEMBE - O®\AL - t)O#unattached gingiva
(mucosa) F B - & [@ & /5 B attached gingiva - & [B 2|
unattached gingivaZ2 ¥ A - RIFAVEZ EE K Eattached
gingiva - A~ o] fEfree gingiva margin X3 - & AR 36 2 W
MEMRBEAEZ  SBTHE BRSO ER -

(Z)EMWFlap reflection Semilunar flap
£ Fperio elavatorg E DB sz @l Fflaps - R 7T AEBE LEMTERME - Z L Hvertical
incisionEE VIO EMWEIE - HRARH@EAIE Ecoronal side®ll 5 - F& s 0 A & 5 ¥ IR A0 1
R - RIFMETEE - IREZEHpapilla¥ifE  EREREESIBERTIRER -

MAXX RiIRE
#2IMRR K

The soft-tissue flap is mobilized Elevator placed in the vertical Continuation of reflection of
from the vertical incision for the first step in full-thickness flap
releasing incision undermining flap reflection

()%= B osteotomy

EFflapz# - Fretractoriif - MRKEBSNCSHKREHEMZFE - FIRATHBNEEE -
RREEEBRENREE BREETELIANI - AIEEERKRAENMU - A LURBF RAVMHE
BFISNEL - RIXA R EERRVMUE - FRATHRHBERRFELNUE  KEEESKES
& - BRASEF#Mcarbideround burXRHmEit EFHNKEES  EFRMTERELR - &
MIRRFMEBNEHEE —MRAELON - MERMBREMBHMOEDT - REZL3~5mA /)
WEE EUSIEENRBTMNENNRFESEE KMV BSESNIES BB EEER
NWERER  WESHRENERE ;, ZBNAOREEEERRNAR - BREFTEWNAFE - LU
B /Pbony dehiscencefIt# & - BH perio-endo combined lesionE4 - TIEEFREAE - Iib
FREBMBENABERELIO~16E  BHEINBEFNRETNESISHEETR -
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#H90EE FDentinal tubules®  IRIBR3IMm#E - DIEMOEER
RVHNEE=S RO REAAEE UH
AR B E 48 4

PEELEHEVEEETE
HEFRAERALHBNRE 8
T RREZEAREHIsthmus

WBREERE  BrFEIEEE
- FERNGBEREME -

(£) lEMMHemostasis
EESANERLMWNENZEZEAFTREFNFMNAEL  HEYPREBRIRMAERE  TETHE
FHBRERIEAE ; SRIEMIFE B —HIEMBEKBRESABRE L 25 7THIEFW
PERNMEBHRELAAN  FEFNEFHESREZR S BHLEEREMNIBAERE
HEE F . EMEBEREMBEETEER

HMERIRRBIK =i81mg/ccepinephine EAEESRERE LM

R —RIEMBIKMABTABTDNER - FEN & PR IEMARIKTBEREE N E B8 — LR IE MR EK -
ALLMARIKE 2B A E B HIER - ME4DE LD HRERETH - BOBRPEZET B
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(W) RRFFIESEBEERetrograde cavity preparation

TIERAR3mMmZ % - oI UERRERNNFRE - KRHBEBBERIMmAERB UM BRI Y
FIERIZER - Dr. CarrfE1990F S ERRBE R IIM - BURRBE KRB MAR/RREFTIE
BRERMHNER BERIEFRAEREREELSYWE28000-40000:8H - BERBE
RtipEEE—FEsingle planeWEE) - AU R I ANEEMAMERE - HERERBELZE
MR ERBEFENPKLABEKtp  LEIRFHIUR  DIBERKSMESEEARE
MBS O PUZERRIBENERETTER - FRABEMELAmMicro mirrowd UEH/NNEEA
BRIEU DR EEMREGERTX4~X6)FBERpMARS - REFBF Ktipl IR K&
—H . BEREMRELRAEFAZIZEARE  EEHLAAUESERTREEEFTEZTIEMN
HEMEBUEHW - MEE  BZUEERMOAIBERESEMGERN LETEHE . LER
isthmusesBEMNEABZR - JIEHEEHEI3m - BRETTUBMFEFTEM R - LRFZE /)
DBERTIEATNURBEHAKN  ERBARUEEEATREEELFEZTEHREMERK
M BEKpAEEBERE  HLEREEYE RRERESDEETHE - ABEELER
EKHEIEYE - AmicropluggerBERRBHHERE - REESEERT(X16~X25)F - &
AEMORHBEREENBSEYUR  HEeBBETOTBIABREEREEL - LEFRERM
micro-handpiece 1B EABFEA -

' 3 :
BEREMREREAZIIRE HFTEAMKISLtip:  3mmE - EAmicro pluggeri&EEE £
FRIE - BE£0.24mm - BE80E - BRBEFT SEIEE - 115 E B 2

BIERBRBEERE

ERImMmBRBZE - BRE  BURERETRR HklenticularfZ kIR E - Z/hhA
REN=ES OERBZEE  SHEERS -

OJEEE AL IRER

(h) RRFEFIEBFAEZIERetrograde cavity drying

RRYEFIERN  FERTREBDREFLZE - LEMTAR I REKBKNEEAZRESEA
£ HERBEAR REMEVDAILUELRE  ERFMAM - ZEEREBWNRT S
AREERRERESREBTEA  AEB LN -5 - BBEAHEPEEIBEVNLZRERES



TAOYUAN DENTAL
ASSOCIATION

B - EEOsEE M R EemphythemaZ & & - E#% fF A Stropko irrigatorf& Bc £ A drier
syringe - EMIESEOFEHBEA - o LEEW Aretrograde cavityiRgz - EHHF AT LA
lec et EtoE  ETAERN -G —BEL ZERERENILERRHERE ; S00LUAHE
BLRNAHMASRESER  REZHNKD -

.o "—'—-‘m

Sybron Endo Stropko irrigator  Drier syringe tip i A cavity FAlcc. =88t  EE =5 —
[BoE - OJMERERAF R

mEDHS AR stz @ F REARNEFIEE

(+) |RRFFIERetrograde filling

RRFFEE  FECREZFRERRBAEBAM  BEZT—BAEZENRE - RIAFMBREN
RRBABEABUREZRML -  MTAZRRRERTENEEMK - BEFHNRREFTEMRAIRK
B2 SEHNEER TS BEEMRRRIFAMEAE  BRURRE - —81LEEY
(mineral trioxide aggregate MTA)E— B EMNPE RIEMR - NEHES" £YWKE" - DUE
HZBEKRMTAR KRB AR RS - 5 FHMTA block & carriersi MTA messing guni&
MTARAZEFRIEEBA - —EMTARABERRA - AmicropluggeriE&NeE - B LR MTAE H
B - AERALUNVERKEEBERIE - ZRIZBHAMTA - REMTAR - 24 EEES S
B IBMTARK - #FRIEARE - EHAMicro explorer CX-11@ RMTAZHEM R BIR & & BE
EEES  RE—EABTKBRBESEESMN/NRBIRGEMIEDZR - UBFESORS A
R OsEEmEREMU -

MTAZK#3EE 1:3 ERAMTA blockst 2



W) ik B3 N Bk B T O R N
N2 TAOTUAN DENTAL

#FFASybron Endo 974-0020 MARKRFFTIEEE
B MTA

o M EFAMTA messinggun ~ MAPSYSTEMEEAMTARIEE EHEBEMEEDE  EAMTA
REBEMTA 8 & K/ tip size A U E K
AEFRIEBE P

MTAZ S IER R E D Checking for marginal XERBEFREZHTE
integrity with a CX-1 explorer

(+—) Bonereplacement materials and membrane
OPUEEMHHNMABES M EBERE - $58through and through bone defect & Il 23 55l &5
ESE WK ABPRIRZ A - O IETESHRAIR—IRColla Cote collagen spongefFBEE -
BRAEBME . —RME - BEARKRAbone defect - TJUfEAallograftsixenograftfc
EFBHETIRVBERE  NMRI2FEST T I MWbone defect - 5 2 perio-endo
combined lesion and cervical bone dehiscencemi ZZE A B BautograftslEEEE S
allograftsfc & & &] Bl & A o] RUL B & & -

ALLOMARIXZBXE/MER BROGREAGEEER
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(+2) BB M B4 SFlap replacement and suturing

REBEREIOPENE - RASHSIEN  ITEBFERIRIERMENERE - HRY
HESEABRAGEOTE S EEHE2~371 - ERIBET MEMEMRELS - BOMERELS
BHMZEMERTR SRESEEZWG  ANVOHES - EFWBED BN EARE
R DERMEZEMER - KBRS REBENERESE - JRBEN Ntension-freey
AN - RRMBEMBESRANUE - EBRME NETES  EBENFEERENTE B
R EIBENEN -

ERNESYRSREGREEERE  RREEES)FHRcatgutHRs - ERNESRITA
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