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Relating clinical attachment loss to root surface area in premolars 7
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Background -

Clinical attachment loss (CAL) is an important parameter to indicate the severity of periodontitis. However, CAL offers the reference of
penodontal destruction in two-dimensional measurement without taking root shape and root length (RL) into account. The information between
root surface aren (RSA) and CAL 1s limited. The mim of the study was to relate the RSA to CAL of extracted premolars by using micro-computed
tomography (micro-CT).

Material and methods -

Thirty-one maxillary and 36 mandibular human single-rooted premolars were surveyed by micro-CT and the associated software (Figure 1).
The amount and percentage of RSA at evaluated levels from 1% to 10% mm corono-apically were calculated (Figure 1F,L). The RSA at coronal
15%. 30% and 50% linear root length (LRL) were also assessed. The data was analyzed using independent, paired and one sample 7 tests.
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Results * Figure 1. A-F: Maxillary premolar. G-1.: mandibular premolar FK: total rool length measurement. FL: coronal 14 RSA.

The average of the total RL and RSA for the maxillary and mandibular premolars were 12.63 +0.19 mm /226,16 + 5.99 mm? and 13.3 £ 026
mm/ 202.41 +4.25 mm?, respectively. Generally, it was about 1.0 mm RL corresponding to 10% RSA attachment in coronal 5.0 mm RL (Table 1).
The RSA amount measured m every 2.0 mm decreased significantly along with the taper roots from CEJ to apex for both premaolars (Table 2), It
was about 21% RSA at the level of 2.0 mm apical to CEJ which corresponded to 15% LRL: around 40% RSA at the level of 3.8 mm apical to
CEJT which accorded to 30% LRL: and close to 62% RSA at the level of 6.5 mm apical to CEJ which accorded to 50% LRL (Table 3)

Table 1. Root surface area (RSA) amonnt and percentages at evaluated root length (RL) Table 2. Varied amount and percentages of RSA between two subsequent 2
corano-apically. mm RLs corono-spically
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Table 3. The RSA amount, RSA percentages and roof length at the
evaluated linear root lengths (LRLs) coronc-apicall:
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Independent 1 test for maxilla vs. mandible: *: p< 0,05, **: p < 0.01. H1: One sample r test
Discussions -

According to the guidelines of American Academy of Peniodontology(AAP)!, mild periodontitis is charactenized by 1 to 2 mm CAL which
corresponded to 11 1o 22% of RSA loss. Moderate periodontitis mvolves 3 to 4 mm CAL which accorded 1o 31 to 42% of RSA loss, Severe
penodontitis 1s defined as > 5 mm CAL which accorded 10 > 50% RSA loss (Table 1). Imm connective tissue attachment should be considered
when correlating CAL to bone loss?.

When using radiographic bone loss as a diagnostic tool, mild periodontitis is defined as bone loss to 15% of root length or > 2 mm & < 3 mm
radiographic bone loss". This 3-D observation presented some inconsistent findings, such as < 2 mm instead of < 3 mm bone loss concurrent with
the position a1 15% of root length and was about 21% RSA loss. Simlarly, severe peniodontitis 1s defined as bone loss > 30% of LRL or > Smm
bone loss'. 1t was 4 mm instead of 5 mm bone loss when the crestal position at 30% LRL, and was about coronal 40% RSA loss, Moreover, more
than 60% hone supported RSA loss when crestal bone level rested at 50% LRL (Table 3), Taper root anatomy in premolars accounted for the
findings of deereasing RSA corono-apically (Table 2), More RSA Joss than the linear peniodontal attachment loss was suggested.

Conclusions !

Determining periodontal prognosis based on the 2-dimentional mformation with radiographic and CAL examnation without RSA
consideration could potentially underestimate the severity ol penodontitis.
References:
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Clinical orodental anomalies of Taiwanese children
under age six
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Abstract

Table 3 Comparisan of present prevatence values whth previously reported figures from literature for
the condition listed

‘ The purpose of this Investigation was to collect data on several selected

| congenital oral and paraoral anomalies in Taiwanese children under age six,

| Twenty-five cities and townships were randomly sampled in different areas of the
| Republic of China using the stratified method. A total of 1016 Talwanese children
| under age six were examined with dental mirror and explorer as part of the

| national dental survey. The result of this survey indicated an 11% prevalence of
geographic tongue. This figure Is higher than previous studies done in different

| countries. The accurrence of fusion in the primary dentition was found to be 2%

| Ankyloglossia had a frequency of 1.18% and primary talon cusp was found to be
0.59%. Seven (0.69%) children demonstrated fissured tongue. Thirteen (1.28%)
cases of congenital missing teeth were found. These prevalence values were
different from those revealed in several countries which may be attributed to

| differences in ethnic and racial composition of the population studied.

Methods and Materials

Sample Design

Talwan has 308 cities, villages and townships. According to their
| sacioeconomic devel and degree of urt ion, these geographic
| locations were divided into ten strata: 1.developing area; 2.mountainous
| area; 3.industrial area; 4.hilly area; 5.remote area; 6.service business area;
| 7.combination area; 8. Taipei city; 9.Kaohsiung city and five cities
| administrated directly by Taiwan province
The sample design in this study is based on the principle of stratification,
| multl-stage and unequal sample probability. The population of interest for
| this investigation are Taiwanese children under age six, excluding children
| in the orphanages.
Order of Interviews

We randomly selected the order of interviews for 25 sampled districts.
| All sample house units were interviewed and a specially designed survey
| questionnaire was used. If there were children under age & in the
| interviewed house unit, the child would be scheduled for an oral/dental
| examination.
Atotal of 1016 young children were examined using mouth mirrors,
| explorers, disposable tongue depressors and natural and/or artificial light.
| Specially designed charts were used for record the personal data and oral
1 conditions. Dental radiographs were not taken. Oral examinations were.
| performed by 3 pediatric dentists. Before the survey, the diagnostic criteria
| and calibration were thoroughly discussed.
The data collected was processed and analyzed by SAS software.
The following criteria for a positive finding was used to diagnose the

i selected conditions being investigated.

In this study, 3852 families were interviewed. 1750 children in these
families were aged 0 to 6 years. A total of 1016 children were available for
oral/dental examination: 546 (53,74%) were boys and 470 (46.26%) were
girls. The gender ratio of 1.16 boys per girl is within the accepted range.
The results of this oral/dental Inspection of children are shown in Table 1.
+ Congenital missing teeth (hypodontia) appeared to be more common in

females than in males (p=0.01).
Table 2 shows the teeth that were presented with fusion, talon cusp,
supernumerary and congenital absence.
= Fusion:7 of the 22 cases occurred between the mandibular right cuspid
and lateral incisor. The second most frequent incidence of fusion
occurred at the mandibular left central and lateral incisor.
Talon cusps: 3 out of & occurred on the left maxillary central incisors.
There was only one child that had a supernumerary tooth, who was seen
without radiography.
The most common congenitally absent primary tooth was the left
mandibular latersl incisor.
Naone of the following anomalies and conditions was found: medium
rhomboid glossitis, Fordyce granule, torus palatinus and torus
mandibularis.
= There was one child who was reported to have a natal tooth.

Argentina/ &35
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Talon cunp

Geographic tongue: Prevalence reports for this condition have varied
in the literature from 0.27% to 4.25%, depending on the population
studied. Redman stated that geographic tongue Is more common in
females. Our ohservations found this condition to be equally frequent in
both sexes with overall prevalence values at 11%. Prinz and Greenbaum
stated that children between the age of 1 to 5 are especially favorable to
its appearance. Redman suggested that the peak age for this condition
was 2 to 3 years, This may explain a higher prevalence value of this
condition in our study since the populations studied were children aged
Oto6.

Fissured tongue: In the present study, we found 7 children (0.69%) with
this condition. Chosack et al and Halperin and coworkers reported a
steady rise int the prevalence of fissured tongue increasing with age. Our
figure is lower than those previously reported ({Table 3), which is passibly
attributed to age and ethnic factors. There was one child with a
combination of both fissured tongue and geographic tongue observed.
Clefting: Twa cases, one boy and one girl, of cleft lip with cleft palate
were observed. The two cases among 1016 children represent an
incidence level in accordance with previously reported Incidence of
orofacial clefts.

Gingival cyst: Two infants, one one-manth old boy and one 10-month
old girl, were identified. Usually, the cysts are transient and degenerate
early in infancy. In this survey, there were 113 children under age one.
Therefore, gingival cyst represents 2 out of 113 infants (1.8%).

Fusion of teeth: Fusion was seen in nine (1.65%) boys and In twelve
(2.55%) girls, giving an average of 2.07% for both sexes combined. The
gender difference was statistically insignificant. Our findings show a
higher prevalence for fusion than those In previous reports. Ethnic and
genetic composition may account for this disparity. This study and
previous reports in the literature all indicate that fusion were usually
observed in the incisor-canine area of either jaw.

Talon cusp: Talon cusp had been reported in both permanent and
primary dentition, This anomaly in the permanant dentition occurred
three times more often than primary dentition. Less than 15 cases of
primary talon cusp have been reported in the literature, Our present
study found 6 children {3 boys and 3 girls) with total of 8 talon cusps.
Hypodontia: The frequency of missing teeth in our study is 1.28%. The
present study shows a higher prevalence with greater predilection
towards females (p=0.01). Most of the missing teeth involved lateral
incisors. Our study confirms that the most frequent missing teeth were
mandibular lateral incisors,

Supernumerary teeth and peg lateral incisors: In the present study, both
conditions had low prevalence values. However, since dental
radiographs of this population were not taken, some unerupted
supernumerary teeth may have been undiscovered. Two peg lateral
incisors occurred on mandible. The 0.2% prevalence for primary peg
lateral incisors is similar to the frequency reported by Clayton (Table 3).
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CRANIOFACIAL AND AIRWAY MORPHOLOGY CHANGE AFTER
WEARING ORAL APPLIANCE DURING SLEEP FOR SIX MONTHS ON
A COHORT OF OBSTRUCTIVE SLEEP APNEA CHILDREN

i3E IEN . > CEN ANG G
“Myofunctional therapy {(MFT) for obstructive sleep apnea
(OSA) could improve breathing during sleep, and decrease Apnea-
Hypopnea Index (AHI) by about 50% in adults and 52% in children. MFT
can improve the tongue muscle, particularly in hy premature infants.
But the level of compliance for MFT has often been in children, The oral
device with a tongue bead could be a passive MFT appliance and improve
clinical respiratory symptom in the OSA children during sleep. The device is
designed on the basis that intrusion of a foreign object close to the tip of the
tongue stimulates fongue activity at least during light stages of sleep. Oral device design:
mandible advancement device
The aim of the present investigation was to evaluate the treatment (with tongue bead
effect of the passive myofunctional therapy through an oral appliance with a for passive myofunctional
tongue bead and to compare the differences in craniofacial and airway therapy
morphology before and after wearing the oral appliance for preterm with full
term obstructive sleep apnea children.

Twenty-nine children with OSA problem were included and divided Facial
into the full-term (n=18) and preterm (n=11) group , and all participants were characteristics of
wearing the oral device during sleep for six months. The lateral cephalometric preterm children
radiograph was taken to compare lateral craniofacial and airway morphology Hypotonic muscle,

before (T0) and after (T6m) the oral device treatment. long face,
narrow arch,

and mouth breath
The full-term group (n=18) had significantly decreased AHI in sleep,
hypopnea index (H!), and awake % after oral appliance wearing for six months.
The preterm group (n=11) had significantly decreased AHI in rapid eye
movement period (REM) and mean hear rate after treatment. The total finding
had significantly decreased AH| in sleep, AHI in REM, HI, awake % and mean
heart rate after treatment. The skeletal and airway morphology had
significantly grown in length of the mandible, posterior face height and upper
airway in the full-term group, no significant grow in the preterm group.

The oral device could significantly improve the breath during
sleep in both groups with OSA children. But the preterm group did not show

significantly craniofacial and airway growth development after the oral device
13. HPhaHPhp, 14, PRE-NL
treatment. 15, PNS-AD, TERNS-AD2

Apnea-Hypopnea Index (AHI) in sleep AHlin rapid eye movement (REM) : Result summary
! : Preterm Fullterm | Total

BHp and BH4 BW and BH4
IETERN AHIin REM: 43.75%  AHI In sieep:58.55%¥ AHl in sleep: 83.61%%
Mean HR: 1267%¥  HE: 68.25%% AHI in REM. 419454
Awake¥: 5044 Hi: 85,.56%¥
Awakeds: 41,47% %
Mean H R.: 10%¥

:\-\Mﬁl Skeletal X Mandible counterclockwise Mandible counterclockwise
grawth 4
Alrway Airway widthp Alrvay width 4

Hypopnea Index (HI) Awake%
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Posterior Facial Height: S-Go (mm) Sagittal Mandible Growth: Co-Gn (mm) Alrway Width: PNS-AD2 (mm)
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Intraoral scanning and setting up virtual occlusion in 3D
planning of orthognathic surgery: a comparison with the

conventional dental model approach
Cheng-Ting Ho1l, Hsiu-Hsia Lin2, Lun-Jou Lo3
1. Assistant Professor, Division of Orthodontics, Department of Dentistry, Chang Gung Memorial Hospital, Taoyuan

2. Assistant Research Fellow, Craniofacial Research Center, Chang Gung Memorial Hospital, Taoyuan,
3. Professor, Department of Plastic and Reconstructive Surgery, and Craniofacial Research Center, Chang Gung Memorial Hospital, Chang Gung University,
Taoyuan, Taiwan

Introduction

Determination of ideal dental occlusion is an important step in the planning of orthognathic surgery (OGS). Conventional 2D planning and dental model approach
are time consuming and have same errors, such as image distortion, incorrect facebow transfer and reposition of the lower jaw. In order to overcome the
problems inherited with the conventional manual procedures, virtual occlusion used from the 3D system has been reported. As most studies still used the dental
model imaging for virtual occlusion, and the experience of intracral scanning for final virtual occlusion setting and OGS planning was rarely reported. The study
was to propose a novel and standard protocol for determination of virtual final occlusion using intraoral scanning and computer-aided technique, as well as to

compare the accuracy with the conventional method.

Methods
Patients: 30 consecutive patients
undergoing two-jaw OGS for
treatment of mandibular prognathism
and asymmetry were included. There

were 18 women and 12 men aged 18
to 30 years (mean 23.5 years).
Study design: Three-dimensional
(3-D) images were acquired two
weeks before surgery using i-CAT
CBCT scanner. Dental casts (control
group) and intraoral scanning {study
group) were simultaneously collected
for the design of final dental

occlusion .The study procedure was
outlined to the right.
Setting up the
digital final
occlusion: The 30
simulation was carried
out by Dolphin
Imaging® software on

ey 1 Onreal vadine signenent S Ao correetinn
o

the composite skull
model for setting up the
digital final occlusion.
The standard
pracedures for setting
an intraoral-scanning-
based virtual occlusion
were determined (to
the right). The setup of
occlusion is based on
normal overjet, overbite

and arch coordination
(occlusal symmetry) which was same as control group. The occlusalgram with
color map reflected the contact points, contact depth and bilateral
symmetry. (At least 3 contact points is required in occlusion as a tripod
showing the green color, preferably one in front teeth, and twae in bilateral
mid or posterior teeth.)

Comparison of the manual and virtual occlusions: The 30
images of dental-model-based digital final occlusion (conventional occlusion)
and intraoral-scanning-based virtual occlusion were superimposed to
quantify the shell-ta-shell difference of occlusal relationship. The precision of
the surface superimposition was calculated in terms of the root-mean-square
deviation (RMSD) of distance between the superimposed models, with RMSD
<0.5 mm considered acceptable.

Assessment of intraobserver and interobserver variability: The
virtual occlusion procedures were performed by two orthodontists and for two
times to investigate the intraobserver reproducibility and interobserver
reliability of setting up the digital final occlusion by comparing RMSD value.
Comparison of the fitness of splint fabricated from the
conventional occlusion and the virtual occlusion methods:
Evaluation of the printed splint fitness was performed by fitting trials on
patients. The inter-occlusal fit of the splint was judged as fitness or not.
(below)

Results

1) Average root-mean-square difference of the final occlusion images between
the two groups was 0.45mm (< 0.5 mm) indicating comparable occlusal
relationship, (Table 1 below)

2) The intraobserver reproducibility and interabserver reliability for setting up
the virtual occlusion were satisfactory with no statistically significant
difference. (Table 2 below)

3) There was no significant difference in the splint fitness test between the two
groups. (Table 3 below)

Table 1. Root-mean-square distance (RMSD) value for comparison of the occlusal
i between the c { model approach and virtual methad

in the mandibular dentition, The masillary dentition was used for registration
of the two image sets,

RMSD maxillary dentition (mm) mandibular dentition (rmm)
Mean 019 045
S0 0.04 011

Table 2. Statistical results of the intraobserver and interobserver setting up virtual

occlusion by comparison of superimposition RMSO value.

Intrachserver Mean+SD Minimum  Maximum  Pearson Correlation
(Operator A) coefficient (r)

1" operation 0.45£0.09 0.19 0.62 0.987

2™ gperation 04740.11 018 0.64 =

Interobserver MeantSD Minimum  Maximum.  Cronbach’s alpha
1% gperation 0451009 019 0.62 0.736

Operator B 0.48+0.10 0.29 0.64 :

2™ gperation 0474011 018 0.67 0.726

Operator B 0.494+0.12 0.27 0.65 3

Table 3. Comparison of splint fitness between the conventional model occlusion and
3D virtual occlusion fabricated by 3D printing.

Fitness Unfitness pvalue®
tional hod 28 2
Conventional metho 5955
Virtual method 30 o

*Chi-square test (y7), the difference was considered statistically significant if p< 0.05.
Conclusion
The proposed intraoral scanning and setting-up the digital final occlusion was
reliable and accurate. The method can replace the dental model approach for
3D planning of OGS. | References on request |
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BACKGROUNDS RESULTS

A lotal of 851 children were enrolled in the study. The response rate was 83% of all children

Children with caries of maxillary primary
anterior teeth is considered to be associated
with early childhood caries Studies reviewing

lcom%smufwrb

1. Only 15% of the children were caries
fre

the etiologies, microbiologic nature, e.

epidemiology, prevenfion and contributing  Anterior caries 37(4.3%) 332 2. Maxillary anterior caries were found in

social and biopsychological factors have been "W ’ ) 60% of children, in which 43% of

assessed in most Westemn-type countries’?  Posterior caries o 755 children had maxillary anterior caries

However, prevalence of this caries pattem only 2aA1%) only and 554 % of children had both

and related background factors have notbeen  gom anterior and anterior and posterior canes.

explored extensively in some Asian countries.  posterior caries ~ 472(55.4%) 21,80 3. The mean dmfs of children with both
s - 131(15.4%) anterior and posterior canes was seven

. To determine the prevalence of caries of
maxillary primary incisors among 3 to 6
year-old Taiwanese preschoolers

.To assess the related background

information reported by their parents and

conlrast them to other caries pattem's of

L)

M\m Wuisteral Ricentral Lt cantral

Utlasoral L't canine

1. Caries of contra-lateral sides were
nearly identical

2 Maxillary central incisors were
carious in more than 50% of the
children.

numbser M Sound B Carious W Filled W Hypoplastic
the children.
METHODS : 0
1. The mesial surfaces of the central
Patients: incisors appeared to be the most

In this cross-section study, the subjects of
this study were 959 preschool children aged
3 to 6 enrolled in four private preschool in
northern part of Taiwan.Children's information
form and questionnaire were given to parents

Canine Lateral Central :

Left

Lateral Canine

vulnerable sites for caries

The facial surfaces, especially
lateral incisors, were affected
more than the lingual surfaces

3. The facial surfaces of canine

N

seemed to be affected as much
as lateral or central incisors. Most
of the them were found around
the gingival third of the facial
surface

of all 959 preschoolers. A total of
851(89%)children retumed information forms
and questionnaires were included in study.

Measurements .
. Students were randomly assigned to two [ 1=
different pediatric dentists; and dmfs data ™

-

was recorded according to WHO with
guidefines. o maxillary Al other P

2. Information and questionnaires were P':(:ﬁr)"' value
obtained regarding child’s demographic caries o .
information, brushing and flossing N (%) 1. No significant differences were
behavior, snacking habits, baby boltle Nursing bottie habits 341(67%) 214(64%) NS found with regard to nursing
usage and fluoride usage and dental visits.  Frequent snacking habits ~ 367(73%)  212(63%) <oos  Dottle habits and maxillary

- caries.

" . Had seen dentist before 345(69%)  174(52%) 0.000 2. Children with frequent snacking
Statictioal analysis bleveshad dental Vit 160(32%)  169(51%) <005  papits, iregular dental visit
1-31528.};“ T’:&?zgn\::rripmcessed BY SAS  pentalvisit every6month  51(10%)  40(12%) <0.05  habils, whese mother having
2. Statistical differences between parental W&:ﬂwwfh et R NI D iﬁm;?:ﬂﬁi':rmuﬁg qﬁ;ﬁ

reported informations were assessed by er had dental 2 12B(99% i i

chi-square test. prosthesis 20UI00%) - 120E9) <005 other caries.

DISCUSSION CONCLUSION

1. This study found that only 4.3 % of children with the maxillary anterior pattern did not have a 1. Maxillary anterior caries of Taiwanese
posterior pattern, an indication that once the factors necessary for the initiation of caries preschool children were found in 60% of
process, they are difficult to reverse?®. children with mesial surface of maxillary

2.32% of children with upper anterior caries in present study were reported not have taken a central incisors being the most
bottle to bed after age one. Perhaps the carious lesions might have initiated before and vulnerable surface.
deteriorated. 2. Nursing bottle habits after age of one

3. The children with maxillary anterior caries were more likely to have seen the dentists before may be a necessary but not a sufficient
and had irregular dental visits indicated that these group of children in this study did not have factor for maxillary anterior caries to
regular dental visit, they only seek dental help when problems oceur. ocour.

4. The mean dmfs in those children with both patterns is 7 times and 3 times greater than those 3. Children with frequent snacking habits,
with posterior pattern only and anterior pattern only. This indicates that for children with both irregular dental visits, whose mother
patterns, they might need more intensive care in order to prevent the current situation from had dental prosthesis tends to be more
further deterioration, prone to maxiliary anterior caries.

4. For children with both patterns of caries,

mare intensive care should be provided.
1 Yoo Hots, | émmu- 0Bz, GO g of ehide vl * Mg bolte cames J D Res 51 307.36

2. Emnat N
3. O'Sullscn, DM, Tranf, N - Social and ticlogic o caries of ¥

evidion, | of Glin Pocsl Dent vol 1) 2758, 1962
lewth Pedialr Dt 154144, 1903

®



ASSOCIATION

EEaRam M LLE E{FFmME

us papilloma) 2% R i1
AIBFLRBEE (Human
s B, 11 =L ﬁiﬁ =

itk 4=

BER—ERITMLE - FEMIMIE RFEER
IR — A IR PRI — RN
ZHM - BEBTLAR IFERBMSARERS - &
OARESREFRPRE —ERREMERBRBL

- BEEBETASEAMAE2IRENR® - XBERRER
SRE - FEEEHRPIZ BRI  SEERERZE
ROBESRILELR - FESEpleRadiitans
(Immunohistochemistry) - il REREMH - HERE
EBHPEFMARIRES -

pl6HRER iEmER

QST R 2 AEEHPVRGAESY) . AL
EEENEEANAE—R - AMEASEERENRE
DR 2 TR E EHP VIS Ay -

HPVRZ BB RUENT A RS L3 EARNFHE - ©F
B - HPVAIEIS 5 8 - 35— (EEES
— 1R - —BRRAD) - AR

Zﬁﬂ&ﬁmﬁ‘lﬂzﬁﬁﬁﬁﬁc%m 3{.‘ HRBIR
ERENRFEE TR ARORBIRDTER -
BERARBERE - L1235 R EQEZ0HA) BRSO
REERGE - IR SRS B EEORIEEN
RBTEFEE19% - GRBT2RELRTE -
BRI ERTE2 5% - FOEREAGERAEM ;
— B R R16-208553.3%

RS T RBRI ERETHOMK ER R - EEE
RIERR AT IR - EAlRF S EREIZRM -
pl6R2—EEMINGHES - AAKEMQECRREENE
Ap16EF I LUERHPVEERIE (UIEHT | EEMHER
HEORESENRT SR - TAEANpIeRE2RE
# - AR HPVEYEFER CIAE RS -

TEG B 5 E

ORI EERL TERED

1.5 AR 5 i (verruciform xanthoma ) IF S A8 P R B B 6
#(alveolar ridge) *

2 ZLFEHR 184 (papillary hyperplasia) B2 BRI MBEE
AW SHERRT -

3L 4RIE (condyloma acuminatum & FESETE) it
HAERAE  BUESNEE BRELEEREWNER
B B eI -

EABERELE

CiEg LR eI A A EE - —mRasa
UL EEDEE - gt - P EEERE -

1 ar e

OfERRABRRETEER  RzeBR 0 HER R
% EERRFHRLUIRRES - HPVE [ R0 @R R
iEMFETOME - BUTRIEREREREN  BEE
BERTE—LHOIR -

EETXH - v

[1] Joseph A Regezi + James J_ Sciubba : Richard C. K. JordanJaju

r1etal Oral Pathology : Clinical Pathologic Correlations. 7% edi 2017,
48-154

[2] Misir AF, Demiriz L, Barut F. Laser treatment of an

papilloma in a pediatric patient: A case report. J |

Prev Dent 2013;31:279-81

[3] Jaju et al. Squamous Papiloma: Case

Literature. IntJ Oral Sci 2010;2(4):222-225

[4] Vats G, Sonare D, Jain V, Kachhawa D. Laser

squamaous papilloma in a

TAOYUANIDENTAL

©



HEEAMER TR E

TAOYUAN DENTAL ASSOCIATION

BRI LLE E(FFmME

FRALEAR

Introduction

Fibroblast growth factor-23 (FGF23) is a hormone that modulates enrculating phosphate (P,)
levels by controlling P; reabsorption from the kidneys. When FGF23 levels are deficient, as in
tumoral calcinosis patients, hyperphosphatemia ensues. On the other hand, excessive FGF23
associated low P| level patients exhibit osteomalacis, expanded alveolar bone, increased
predentin/dentin ratio, interglobular dentin, and enlarged pulp chambers!2.

FGF23 production has been localized predominantly to osteocytes, with lower levels noted in
osteoblasts and cementoblasts’. FGF23 is also referred to as a phosphatonin because it decreases.
circulating P, joining ranks with classical hormanal Pi and calcium regulators 1,25~
dxhydmm'llunm D; (1,25(0H),Dy) and parathyroid hormone (PTH). FGF23 n:duces Pi lry
decreasing renal reabsorption via sodium Py transporters Npt2a and Npi2e, as well as @ i

| Figure 3. Mandibular incisors of mice exhibit dentin

and enamel abnormalities (Cross section),
A, A" Inset shows cross-sections of the entire S
ible.
Note lirge cyst-like structure in the Fg23"
section.
Cells embedded in the dentin of Fg/23 mouse
incisors (white arrows). Absence of enamel
max (stain pink i the WT) in the mouse
suggests dysfunctional amelogenesis.
B, B‘ SEM um]ym.s Fef23" incisor dentin was

of 25-hydroxyvitamin D-1-u-hydroxylase®, 25-hydroxyvitamin D-1-g-hydroxylase is necessary
for 1. 25(0H),D, activation, which, when mdirectly Npi2a exp as
FGF23 levels are lowered and PTH levels are increased®,

Research ditected af elucidating the effects of systemic P; dysregulation on mincralized tissues
lave been greatly aided by the use of homologous murine :undnls associated witlh
hypophosphatemia, (1.e.) ARHR (Dmp1-mill mice), XLH (Hyp mouse). and hyperphosphatemia,
that is, TC (Fgf23, Klotho™, and GALNT3 mutant mmc' Mul.nunus in dentin matrix protein-1
(DMP1) and i ing gene with | i o P on the X-
chromosome (Phex), factors which may indirectly influence systemic P, levels. cause ARHR and
XLH in humans. Comesponding to human case reports. studies of hypophosphatemic Dmp and
Hyp (Phex mutant) mice have identified dental defects primarily in the deatin, with minor
changes in the Toi i the effects of FGF23-mediated systemic P, faty
on the dentoalveolar complex. histology , tooth ph pe as well as 1 histochemistry
methods were used in this study.

Materials and Methods

Fgf23* mouse were generated using Fg/23 heterozygote breeding pairs. Animals were
genotyped with PCR amplified DNA extracted from tail snips using n RedExtract-N-Amp For
‘Tissuc kit (Sigmin). The following PCR primers were used: Fgf23 (5' AGT GGA CGC TGG
AGA ATG GCTATG 3" and §° CTG GGA AAG GGG CGA CAC € 3, specilic to Exon 3 of the
wild-type); Neo (5" AAG GTG AGA TGA CAG GAG ATC 3'and 5" GAT CGG CCATTG AAC
AAG ATG 3°, specific to neomycin of the mutant alflele construct. The wild-type £g/23 product
was 397 bp, whereas the mutant product was 310 bp.

Results

Alveolar bone, pulp, and PDL are dramatically altered ia Fg/23 molar teeth.
Figure 1. Mandibular molars of Fgf23 mice exhubit dissuption of odontoblast layer and ectopic
matrix deposition in pulp chambers.

A: Low magnification of WT bucco- AW
lingual section.
A" Fgf23* Increse in volume of Das L

alveolar bone region vs. WT.
A":Hyp section.
B: Buccal aspect of WT mandibular
molar at 33dpe.
*. Fgf23 " mice exhibited increased
volume in alveolar bone region.
No clear differences were noted in the
odontoblasts, predentin, dentin,
cementum and PDL vs. WT.
C: Lingual aspect of mandibular molar of
WT.

€' Compared to WT, odontablast layer in
Fgf23* mouse lost its polarized nature
(armows). PDL width is reduced and
fibers are slightly disorganized.

1 Coronal region.

D C d 1o WT, loss of polarizati

in the Fgf23* odontoblast layer is

noted. Arrows indicate areas of eclopic

matrix in pulp chamber.

H&E stain, 33, 45, and 61dpe mouse tecth. P = pulp, oD = odontoblasts, D = dentin, C =

-cementum, PDL=periodontal ligament, B =bone.

i Jgh (¥
Figure 2. SEM and TEM analysis. Mineralization defects
were fiofed in Fgi23~ mouse tecth.

A Cross section of WT, Fgf23+ snd Hyp samples.
B: Higher magaifications. Note inconsistent mincralization

and nbnormal osteocyte (amow) in the Fgf234 bone.
©: Roof surface. Note lick of a clear demarcation between.

dentin and cementum in the #2235 and Hup mice.

D: TEM analysis of root surface. Note lack of fibnillar
structure in the Fgf23 mice and a lack of a clear
demarcation between dentin and cementum in the Fgf23+
and Hyp mice.
SEM: Scanning electron

TEM: Transmission electron. lmerns:upyA

ed on the lnbial aspect and
muln:ple embedded cells could be seen. Lo
Enamel rod struciure is lacking (arrow).

C, C': Note almost complete obliteration of pulp
chamber in the Fg/23mouse incisor.

Figure 4. Fgf23” mice exhibit increased
apoptotic cells in the mandible TUNEL
compared to WT.
A, A': TUNEL (dark brown stain),
B, B": Caspase 3 (red stain) to detect
apoptotic cells. Cospase 3
Both stains indicated increased incidence
of apoptosis in osteocytes and osteoblasts
(artows).

Figure 5. Faf23 ablation cause altered
expression of extracellulsr mamx genes

and proteins in the oral mineralized

sz 8sp
ITmmunohistochemical images from the

buccal of mandibular first molar.
A, A" BSP was scemly absent in Fgf23+
alveolar boue directly adjacent to PDL.

but strongly localized in the region

associsted with open osteocyte lacunae DMP1 i
(arrowhead), and stained weakly in e"‘\l
cementum (anow).

B, B*: DMP] staining was absent in
cementum of WT tissues, whereas
DMP] was absent in mantle dentin,
cementurmn (arrow), and in bone in
Fef23 " mouse tissnes. #

€, €' ISP was detected in dentin bsp ’
tubules and mantle dentin of WT
specimens. DSP staining in Fgf23"
dentin tubules was diffuse, but
intensely localized to mantle dentin (5C°, arrow)

BSP: bone sialoprotein; DMP1: dentin matrix protein-1; DSP: dentin sialoprotein.

Conclusions

Fg23 ablation i alfered and matrix position of dentin, bone, and
This study highlights the ity of positive and negative feedback interactions

of the homeostatic factor P, in the nfluence of FGF23, in addition to well-known calcium levels
and PTH effects.

p.llim]ugy. unup!od with the nﬂded knnwledge from this: smdy may lead to more accurate

The significant simularities between the Fgf23™ in mice and humans in terms of bone

di : Und ding the roles for FGF23 in control of

M‘gmtnﬂveum complex may lead to new approaches l'us developing more effective treatment
for disorders in phosphate metabolism than those used at present.
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