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Introduction

Crown-to-root ratio (CRR) has been applied to estimate the severity of
periodontitis and to assign tooth prognosis. CRR value of 1:1 has been used to
differentiate a tooth from favorable prognosis to unfavorable prognosis1. However,
CRRis a linear ratio and lack of information to correlate CRR with 3D root surface
area (RSA) and discuss more detail in different CRRs to assess the periodontitis
severity and tooth prognosis.

Micro-computed tomography (micro-CT) had developed for decades and recently
had been used in dental field with high image resolution2. The aim of the present
study was to use micro-CT to survey extracted human single rooted premolars and
measure the RSAs at the different CRR levels.

Material and Methods

A total of 35 mandibular and 31 maxillary single-rooted human premolars were
scanned by micro-CT (SkyScan1076) and analyzed using software (DataViewer,
CTVol, Pro/Engineer). The 2D root length (RL) of a scanned premolar was
determined by measuring the distance from the apex to an average
cementoenameljunction (CEJ) point (g-h in Figure 1 C and H). The amount and
percentage of RSAs and liner-radiographic bone loss (L-RBL) at the evaluated CRRs
of 4:5,1:1, 5:4, 4:3, 3:2, 2:1 and 5:2 were analyzed (Figure 1 D,E;l,J).

Independent t-tests were used to compare the difference between maxillary and
mandibular premolars. Paired t-tests were applied to compare the L-RBL and RSA at
corresponding CRRs. One-sample t-test assessed the difference between measured
and proposed RSAs or L-RBLs at evaluated CRRs.
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Figure 1. Views and estimated levels of a micro-CT scanned maxillary premolar
(A—E) and mandibular premolar (F—J). Sagittal section of premolar (B and G). STL
format model, g—h: representing the 2D RL (C and H); Corresponding CRRs to
periodontal severity (D and I); Corresponding CRRs to periodontal prognosis (E and
J)

Applying CRR to periodontal severity

According to the consensus report from American Academy of Periodontology
(AAP) in 20173, the severity of periodontitis can be divided into stage | to IV. Stage |
(mild) periodontitis is defined as interdental clinical attachment loss (CAL) 1-2mm or
L-RBL<15%. CRR of 4:5 is in accordance to 15% L-RBL(Figure 1D,l; Table 1). Stage
[l (moderate) periodontitis is defined as CAL 3-4mm or 15% to 33% L-RBL. CRR 1:1
can be fitted in this category. Stage Il or IV (severe) periodontitis is defined as 25mm
CAL or L-RBL>33% and CRR of 4:3 is equal to L-RBL 33% (Table 1;Figure 1E,J).

Applying RSA and CRR to periodontal prognosis

The teeth with approximately 25% CAL have been categorized into fair
prognosis4. The percentage of RSA was difficult to measure clinically. Therefore,
percentages of L-RBL and linear CAL were applied to confer tooth prognosis. The
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measurement of a CRR of 1:1, 3.0
mm L-RBL, and >25% RSA at
coronal 25% L-RBL levels for
premolars corresponded to the fair
prognosis by the McGuire
definitions4. However, when linear
CAL was applied to define tooth
prognosis, at least 1.0 mm
connective tissue attachment should
be taken into account5. A
measurement of 1.0 mm linear RL
bone support was comparable to
10% RSA for the coronal half of the
RL in this study(Table 1). Values of
35% L-RBL, >4 mm L-RBL and 45%
RSA at a CRR of 4:3 correlated with
a fair prognosis level(Table 1; Figure
1 E,J).

Furthermore, values of 50% L-
RBL, >6.0 mm L-RBL, and 60% RSA

Table 1. The amount and percentages of root surface area (RSA) and linear radiographic bone loss (L-
RBL) at evaluated crown-to-root ratios (CRRs).

Maallary premelars Mandibalar premolars Maxlla vi
(@=31) (=33) Mardibe
Mesan = SE Mean = SE P<005
BESAXL-RBLu(CRR=45
RERX (e SRR 1817 = 1.62% (D) 19.98:= 1.57% (HO) J=iil
L-RBLmm& % (vs 15%) 1822015 mm& 1268£107%(H0) 1882017 mm&13 58+ L11%(H) p=0567
RSA%w L-RBL% 2<0001 p<000l
RSA&XL-RBLat CRR=1:1
ESA% (v 25%RSA) 25,60 &1.27% (HD) 2835=1.3% (HO) p=010
L-KBL e & % (v 2% & 27%) 1MN=014mm& A4 20075 (H)) 30=013mm&110=]00%H) p=056
RSA%w L-RBL% p<0001 pe000l
RSA&L-RBLa CRR =54
RSA% (vs 40% RSA) 4088 = 1 65% (HO) 4135 = 1 53% (HO) p=0516
L-RBLmm& % (vs. 30%) 3IN204mm& 0152080 (H0) 416+018mm&3086=089% (HD) p=0567
LostRSA % vs. L-RBL % p<oodl P <0001
RSA&L-RBLaCRR=43
RSA% (vs. 45% RSA) .45 =1 55% (H0) 4527=156% (HO) p=0710
L-REL mm& % (vs. 35%) 4140 M mm& 3 MH4=081%(H0) 448=019mm&3I3I=086%(H0) p=056
LostRSA%vs L-RBL% p<0001 <0001
RSA& L-RBL at CRR =3
RSA% (vs. S0% RSA) 48.67 = 134% (HO) 49.67=1.32% (HD) p=05%
L-REL mm & % (vs. 40%) 471 =0.14 mm & 37.13 = 0.77% (HO) 507019 mm & 37.77+0.80% (H0) p =056
Lost RSA % vs L-RBL % p<0001 p<0ool
RSASXL-RBLaCRR=11
RSA% (vs. 60% RSA) 80.07 = 1.06% (HO) 61.15=1.31% (HO) p=0512
L-RBL mm & % (w. 50%) 60320 Mmm&47612064%(H0) OGH4=00mm&4815=2067%(HD) p=0567
LestRSA% ws. L-RBL% p<0001 P <0001
RSA& L-RBL at CRR = 51
RSA% (vs. 70% RSA) 67.59 = 1 16% (HD) 6934 = 1 4% (HO) p=030

L-RBL mm & % (v 60%)
LestRSA%vs.L- RBL%

6972014 mm & 55.00 0 52% ()
<0001

742030 mm & 5201 = | 5% (HD)
<0001

p=0587

Independent 7 test for maxalla vs. mandible: *: p < 0.05, **: p < 0.01, ***: p < 0.001
Paired 1 tests for L-RBL % vs. RSA %: *:p <005, **: p < 0.01, ***: p < 0.001

2% HO: no sigmif

the d and prop

d ratios by one sample 1 test

at a CRR of 2:1 for premolars without a 1.0 mm connective tissue inclusion could be
applied to differentiate poor prognosis from questionable prognosis. However, when
the location of 50% linear CAL was used to distinguish poor from questionable
prognosis, the differentiated level moved apically to a position of 60% L-RBL, 7.0

mm L-RBL, and 70% RSA at a CRR of 5:2 (Table 1; Figure 1 E,J).

Conclusions

1.Mild, moderate and severe periodontitis could be differentiated according to CRR
4:5 and 4:3,respectively. CRR of 1:1 could be categorized as moderate

periodontitis.

2.Values of 35% L-RBL at a CRR of 4:3corresponded to a 25% CAL, which could be
applied to distinguish a fair prognosis from a good prognosis, and values of 60% L-
RBL at a CRR of 5:2corresponded to a 50% CAL, which is used to differentiate a
poor prognosis from a questionable prognosis
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Introduction

Crown-to-root ratio (CRR) has been applied to estimate the severity of
periodontitis and to assign tooth prognosis. CRR value of 1:1 has been used
to differentiate a tooth from favorable prognosis to unfavorable prognosis’.
However, CRR is a linear ratio and lack of information to correlate CRR
with 3D root surface area (RSA) and discuss more detail in different CRRs
to assess the periodontitis severity and tooth prognosis.

Micro-computed tomography (micro-CT) had developed for decades and
recently had been used in dental field with high image resolution?, The aim
of the present study was to use micro-CT to survey extracted human single-
rooted premolars and measure the RSAs at the different CRR levels.
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Material and Methods

A total of 35 mandibular and 31 maxillary single-rooted human premolars
were scanned by micro-CT (SkyScan 1076) and analyzed using software
(DataViewer, CTVol, Pro/Engineer). The 2D root length (RL) of a scanned
premolar was determined by measuring the distance from the apex 1o an
average cementoenamel junction (CEJ) point (g-h in Figure 1 C and H). The
amount and percentage of RSAs and liner-radiographic bone loss (L-RBL) at
the evaluated CRRs of 4:5, 1:1. 5:4, 4:3, 3:2, 2:1 and 5:2 were analyzed
(Figure 1 D.E:LJ).

Independent r-tests were used to compare the difference between maxillary
and mandibular premolars. Paired /-tests were applied to compare the [L-RBL
and RSA at corresponding CRRs. One-sample /-test assessed the difference
between measured and proposed RSAs or L-RBLs at evaluated CRRs.

Figure 1. Views and estimated levels of a micro-CT scanned maxillary premolar (A-E) and
mandibular premolar (F-J). Sagittal section of premolar (B and G). STL format model, g-h:
representing the 2D RL (C and H); Corresponding CRRs to periodontal severity (D and I);

Corresponding CRRs to periodontal prognosis (I and J)

Applying CRR to periodontal severity

According to the consensus report from American Academy of
Periodontology (AAP) in 20177, the severity of periodontitis can be divided
into stage I to TV. Stage I (mild) periodontitis is defined as interdental
clinical attachment loss (CAL) 1-2mm or L-RBL<15%. CRR of 4:5 is in
accordance to 15% L-RBL (Figure 1D.I; Table 1). Stage Il (moderate)
periodontitis is defined as CAL 3-4mm or 15% to 33% L-RBL. CRR 1:1 can
be fitted in this category. Stage I1I or IV (severe) periodontitis is defined as
>5mm CAL or L-RBL>33% and CRR of 4:3 is equal to L-RBL 33% (Table
1: Figure 1E,J).
Applying RSA and CRR to periodontal prognosis

The teeth with approximately 25% CAL have been categorized mto fair
prognosis’. The percentage of RSA was difficult to measure clinically.
Therefore, percentages of L-RBL and lincar CAL were applied to confer
tooth prognosis. The measurement of a CRR of 1:1, 3.0 mm L-RBL, and
=25% RSA at coronal 25% L-RBL levels for premolars corresponded to the
fair prognosis by the McGuire definitions®. However, when linear CAL was
applied to define tooth prognosis, at least 1.0 mm connective tissue
attachment should be taken into account®. A measurement of 1.0 mm linear
RL bone support was comparable to 10% RSA for the coronal half of the RL
in this study (Table 1). Values of 35% L-RBL. >4 mm L-RBL and 45% RSA
ata CRR of 4:3 correlated with a fair prognosis level (Table 1: Figure 1 E.J).

Furthermore, values of 50% L-RBL, >6.0 mm L-RBL, and 60% RSA at a
CRR of 2:1 for premolars without a 1.0 mm connective tissue inclusion
could be applied to differentiate poor prognosis from questionable prognosis.
However, when the location of 50% linear CAL was used to distinguish poor
from questionable prognosis, the differentiated level moved apically to a
position of 60% L-RBL, >7.0 mm L-RBL, and 70% RSA ata CRR of 5:2
(Table 1; Figure 1 E,J).

Table 1 The xmount and pescentages of root muface area (RSA) and lineas radiographuc bone loss (L
RBL) st evalunted crown-to-root mios (CRRs)

[rPT—— Frm—— o
[ ) Masiiie
Mo o 6 Mo 0 52 Feons

ESAR1-TEL W CHR =45

TEAK (e MK RSN LI = A0 ) 1990= 15TV (D) =on

LRELmmit % (1) 1040 amk DM=10N0N)  LH-0NmmAl Bl IN0H  pu037

RSA%w LHELY% penm ool

B5ASL-ENL uCRR =11

RSA% v 29% ESA) = LI HISaLIPGY p=um

LA At BNAN N0 MemdHALSEY 0 e0Mmma NN L0 §o050

EASn L% peomi pame

RSAS 120w CRE =54

A (v 40% RSA) 8= 105 030) A3 L 45% Gy p=0sis

LEBLemE N 3 IEE0Wmm@MIS0MNGH) A Ms0lamd DIWNG0) p=058

Last BSA S LFHL% a0l reoom

RSARLFEL M CRR=4]

AR AR MeSe SN 4537w 1540% PR

L-ERL %t ) AleEMEmE DMASUNEY  Ade0BmmAli e 0INEn puess

LewBSAY w L-EELY prom o asol

RSAS LB w CHR=11

AN SRR 0130 S0a1%E pe0s

LEEL ko g 4 ANARMaEm &I D077 SN0 Nmn&ITTS0NNEN =057

Lt RSA S L-RELY peomi peam

HSASLEELwCER= I

A pe. 0% ESA) 0070 1 o ) S LI prosn

LA NS S OHERA A0SR SHeANEmA IS ETNOD 5058

LwBASwl-RELN  pens pam

RSAR L-REL o CER =51

TRSAN(e ORESA)  enmsliengm) 34120 ) 2=um

AR g N s APCOHEmATWODNM N0 MmN LN =058

Lt BSA%w L-RHL% peol ool

Independent ¢ test for maxills w2 mandible: ¢ p < 005, 405 < 001, "% 5 < 000}
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Conclusions

1. Mild, moderate and severe periodontitis could be differentiated according
to CRR 4:5 and 4:3, respectively. CRR of 1:1 could be categorized as
moderate periodontitis.

. Values of 35% L-RBL at a CRR of 4:3 corresponded to a 25% CAL,
which could be applied to distinguish a fair prognosis from a good
prognosis, and values of 60% I.-RBL at a CRR of 5:2 corresponded to a
50% CAL. which is used to differentiate a poor prognosis from a
questionable prognosis.
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Survey of Torus Palatinus in Patients with End-Stage Renal

Disease Undergoing Hemodialysis

Shao-Yu Tai, Chia-Lin Hsu, Aileen |. Tsai. Tzung-Hai Yen
Linkou Chang Gung Memorial Hospital Pediatric Dentistry Department

Introduction

Oral tori are usually found accidentally during dental examinations. Torus
palatinus (TP) develops along the midpalatal suture. The etiology of oral torus is
complex and may involve environmental factors such as occlusal (biting) forces as
well as genetic factors which modify the risk for developing torus. Abnormal calcium,
phosphorus, and vitamin D metabolism are very common in patients with end stage
renal disease and causes secondary hyperparathyroidism. Hyperparathyroidism
causes the skeletal disturbances that are characteristic of renal osteodystrophy.
Bony pathologies occurring in both jaw bones were found in 29.8% of the cases
reviewed. Based on a study conducted in 2012, Sismans et al. reported a prevalence
rate of TP (41.7%) in patients undergoing peritoneal dialysis (PD). The authors went
on to propose that the higher prevalence of TP in PD patients might be attributable to
renal osteodystrophy. The prevalence rates of TP in hemodialysis (23.5%) and
peritoneal dialysis patients (34.3%) have also been reported by Chao et al. and Hsu
et al., respectively. Therefore, the objective of this study was to examine the oral
findings of a larger group of hemodialysis patients to determine the prevalence and
predictors for TP in this patient population.

Patients. This prospective observational study included 322 hemodialysis patients
recruited from the Taoyuan branch of the Chang Gung Memorial Hospital, Taiwan,
between August 2016 and December 2016. Patients were stratified into 2 groups
based on the presence or absence of TP.

Diagnosis of TP. Investigations of the oral cavity consist of inspection and
palpation. The shapes of TP were categorized as flat, spindle, nodular, or lobular
(Figure 1). The locations of TP were near incisors, premolars, or molars.
Laboratories. Blood specimens were collected within a few days of a clinical
examination that occurred during stable hemodialysis sessions to minimize the
effect of any acute events.
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Table 1. Baseline data, laboratory findings of hemodialysis patients (n = 322)
Variable All patients  Patients with Patients without P value
(n=322) TP (n=93) TP (n=229)
Baseline characteristics
Age, year 61.1+11.8 57.8+10.0 624 +123 0.001**
Female gender, n (%) 143 (44.4) 56 (60.2) 87 (38.0) 0.000***
Hypertension, n (%) 164 (50.9) 48 (51.6) 116 (50.7) 0.876
Diabetes mellitus, n (%) 114 (35.4) 32 (34.4) 82 (35.8) 0.812
Dialysis duration, months 107.1 £+82.3 103.6 +85.2 108.6 +81.3 0.622
Laboratory findings
Blood urea nitrogen, mg/dL 67.4+17.7 689153 66.8+18.6 0.341
Creatinine, mg/dL 10.3£2.1 10419 103+2.1 0.566
Estimated glomerular filtration 4.8 + 1.1 45+141 48=+1.1 0.017*
rate, mL/min/1.73 m2
Uric acid, mg/dL 6713 7.0+1.2 6.7+13 0.036*
Sodium, mEg/L .137.8 +28 137.7+28 137928 0.716
Potassium, mEg/L '4.7 +0.7 4.8 +0.6 46 +0.7 0.013*
Chioride, mEg/L 99.1+£29 99.1£31 99.1+28 0.925
Calcium, mg/dL 9.7+£0.9 96 +0.9 9.7+1.0 0.771
Phosphate, mg/dL 50x1.2 54+11 49+11 0.001**
Bicarbonate, mmol/L '21 J+x24 209=x24 220+£23 0.000%**
Fasting glucose, mg/dL 117.0£53.0 1145 +54.2 118.0+526 0.596
Albumin, g/dL 40+03 4003 39:03 0.108
Figure 1. 4 types of torus palatinus:  |wsc, 103uL 64+19 68221 62x18 0.014
flat (a), spindle (b), nodular (c), RBC, 105/uL 36+05 3605 3606 0.339
and lobular (d). Hemoglobin, g/dL 10.4+1.2 103x12 105%1.2 0.316
Hematocrit, % 32.0+£36 31.7+35 321136 0.335
m MCYV, fL 89.0+75 89.1x65 89079 0.903
MCH, pg/Cell 29.0+28 290+25 289+30 0.928
MCHC gHb/dL 325+10 325x09 325x1.1 0.753
Subject Characteristics. RDW, % 145+14 14415 146+13 0.135
The preva|ence rate of TP in Platelet count, 103/uL :184.3 +63.7 2003 +61.8 177.8 +63.4  0.004*
this stu dy was 28.9% (Table rs?;tl-parathyroid hormone, g??: 4 (23; g: = 330.4 +£317.1 0.671
1 ) Patients with TP were High ;ensitivity C-reactive 69+111 65+102 712114 0.676
protein, mg/L
younger in age than those
. Table 2. Oral findings of TP Table 3. Predictors for TP in hemodialysis
without [57811 0.0vs T 93 (28.9) patients (n = 322)
62.4+12.3 years old; Symmetry
P=0.001 ]’ and there were f:an:;toz;:al, n (%) g?z (5)1 00) Multivariate binary logistic regression analysis
more female F{igl”lt, n (%) 0(0) Variable OR  95%Cl Pvalue
. . . Location Age 0.968 0.939-0.982 0.000"**
patients with TP than their Incisor, n (%) 2 (22) | |
male counterparts (60.2% vs |Premolar,n (%) 73 (785) | |Gender #4805 |1:374-3.867 |000e™
= .
38.0%; P < 0.001). S T loomeruar [1.023 o704~ 1.318 0062
Laboratory Findings. Flat, n (%) 52 (55.9) | [Mraton rate
Spindle, n (% 21(22.6 Phosphate 1.411 1.110-1.794 0.005*"
Blood tests revealed that deular' - ‘(/)) ‘12((12_9))
patients with TP had higher  |Lobular, n (%) 8 (8.6) Sicarbonaw s |0,80500.794= 01994 10,040,
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Subject Characteristics. The prevalence rate of TP in this study was 28.9% (Table
1). Patients with TP were younger in age than those without [57.8£10.0 vs 62.4+12.3
years old; P=0.001], and there were more female

patients with TP than their male counterparts (60.2% vs 38.0%; P < 0.001).
Laboratory Findings. Blood tests revealed that patients with TP had higher blood
concentrations of phosphate (5.4 £ 1.1 versus 4.9 £ 1.1 mg/dL, P =0.001) and lower
blood concentrations of bicarbonate (20.9 + 2.4 versus 22.0 + 2.3 mmol/L, P <0.001)
than patients without TP. Although patients with TP had lower blood concentrations
of the intact parathyroid hormone than patients without TP, the difference was not
significant (314.1+ 298.1 versus 330.4 £ 317.1 pg/mL, P =0.671).

Clinical Findings of TPs. Oral examinations revealed that all Tps (100.0%) were
symmetrical and located along the midpalatal suture (Table 2). The majority of TPs
were near premolars (78.5%). Most were flatshaped (55.9%) or spindle- shaped
(22.6%).

Predictors for TP. The regression analysis results are presented in Table 3.
Multivariate regression modeling showed that younger age (OR 0.968; 95% CI

Conclusion

In summary, the prevalence of TP in this study was 28.9%, and the majority of
patients with TP were female (60.2%). This is the first report to show that younger
age, female gender, elevated blood concentration of phosphate, and decreased
blood concentration of bicarbonate are predictors for TP in hemodialysis patients.
Further studies will be warranted to further validate these findings. The limitations of
this study small sample size and lack of torus mandibularis analysis.
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Survey of Torus Palatinus in Patients with End-Stage Renal Disease

Undergoing Hemodialysis

Shao-Yu Tai, Chia-Lin Hsu, Aileen |. Tsai. Tzung-Hai Yen
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Introduction
Oral tori are usually found accidentally during dental examinations. Torus palatinus (TP) develops along the midpalatal suture. The etiology of
oral torus is complex and may involve environmental factors such as occlusal (biting) forces as well as genetic factors which modify the risk for
developing torus. Abnormal calcium, phosphorus, and vitamin D metabolism are very common in patients with end stage renal disease and causes
secondary hyperparathyroidism. Hyperparathyroidism causes the skeletal disturbances that are characteristic of renal osteodystrophy. Bony
pathologies occurring in both jaw bones were found in 29.8% of the cases reviewed. Based on a study conducted in 2012, Sismans et al. reported a
prevalence rate of TP (41.7%) in patients undergoing peritoneal dialysis (PD). The authors went on to propose that the higher prevalence of TP in
PD patients might be attributable to renal osteodystrophy. The prevalence rates of TP in hemodialysis (23.5%) and peritoneal dialysis patients
(34.3%) have also been reported by Chao et al. and Hsu et al., respectively. Therefore, the objective of this study was to examine the oral findings
of a larger group of hemodialysis patients to determine the prevalence and predictors for TP in this patient population.

Method [Table 1. Baseline data, laboratory findings of hemodialysis patients (n = 322)

Patients, This prospective observational study included 322 hemodialysis i""‘“ia"“’ e ITo ey relen S e

patients recruited from the Taoyuan branch of the Chang Gung Memorial imm characteristics

Hospital, Taiwan, between August 2016 and December 2016. Patients  age, year B11+118 5784100 6242123 0001
were stratified into 2 groups based on the presence or absence of TP. %Female gender, n (%) 143 (44.4) 56(60.2) B7 (38.0) 0,000
Diagnosis of TP. Investigations of the oral cavity consist of inspection and  Hypertension, n (%) 164 (50.9) 48 (51.6) 116 (50.7) 0.876
palpation. The shapes of TP were categorized as flat, spindle, nodular, or ;iDiabelefl mellitus, n (%) 114 (35.4) 32 (34.4) B2 (35.8) 0.812
lobular (Figufe 1). The locations of TP were near incisors, premolars, or |Dialysis duration, months 107.1 +82.3 103.6 £85.2 108.6+81.3 0.622
molars.

Laboratories. Blood specimens were collected within a few days of a """"'““”VW"BS
clinical examination that occurred during stable hemodialysis sessions to | 0\o°d Weaniogen, mg/dl.  67.417.7 689+153 6684186 0341

minimize the effect of any acute events. }cm“mm' mg/al i L L s Ui
{Esﬂmaled glnmerular filtration 4.8 = 1.1 4511 4811 0.017*
Lrale, mbL/min/1.73 m?
|Uric acid, mg/dL 67+13 70%12 67x183 0.036*
‘LSodium. mEg/L 137.8+28 137.7+28 137.9+28 0716
|Potassium, mEq/L 47207 48206 46:07 0.013*
|Chloride, mEg/L 99.1+29 991+£31 99.1x28 0.925
|Caleium, mgldL 07+09 96209 97£10 0.771
|Phosphate, mg/dL 50£12 5411 49141 0.001**
fBicarbunata. mmol/L 21.7+24 2089+24 220223 0.000°"
|Fasting glucose, mg/dL 17.0£53.0 1145542 1180526 0596
|Abumin, g/dL 40+03 40:03 38:03 0.108
Figure 1. 4 types of torus palatinus: fiat (a), spindle (b), nodular (c), and lobular (d). ‘LWBC. 10%ul 64+19 68=x21 62+1.8 0.014
iREC. 108/l 36+05 36+05 36+08 0.339
{Hemoglabin, g/dL 104412 103+12 105%1.2 0.316
Subject Characteristics. The prevalence rate of TP in this study was |Hematocrt, % 320+36 317+£35 821+36 0335
28.9% (Table 1). Patients with TP were younger in age than those without ~ |MCV: 1 DROLT5 G180 GS0RTE 0803
[57.8+10.0 vs 62.4+12.3 years old; P=0.001), and there were more female }MCH' o/l EROED DI 2N0 X S OINERD X 0 NI S
patients with TP than their male counterparts (60.2% vs 38.0%; P < 0.001). ;MCHC gHibL pE 1) pecizf8 Hestid 0733
Laboratory Findings. Biood tests revealed that patients with TP had 700" e
higher blood concentrations of phosphate (5.4 + 1.1 versus 4.9 = 1.1 mg/ iélnm paraihyroid hormane, 325.7 afads 330.4£3174 ‘0671
dL, P =0.001) and lower blood concentrations of bicarbonate (20.9 + 2.4 EpglmL 311.4 298.1

versus 22.0 + 2.3 mmol/L, P < 0.001) than patients without TP. Although  [High sensitivity C-reactive ~ 68+11.1 652102 7.1x114 0.676

patients with TP had lower blood concentrations of the intact parathyroid i
hormone than patients without TP, the difference was not significant (314.1  [Table 2. Oral findings of TP Table 3. Predictors for TP in hemodialysis |
+298.1 versus 330.4 = 317.1 pg/mL, P=0.671). L 93 (28.9) | |Patients(n=322)
Clinical Findings of TPs. Oral examinations revealed that all TPs |Symmelry
(100.0%) were symmetrical and located along the midpalatal suture (Table ésymmmm n () 163 (100} | |Multhvariate binary.logletlo regreasion analysia
2). The majority of TPs were near premolars (78.5%). Most were flat- (',;::'“"f:il gfg: Variable OR 95%Cl  Pvalue
shaped (55.9%) or spindle- shaped (22.6%). ’m Age 0.968 0.939 - 0.982 0,000
Predictors for TP. The regression analysis results are presented in Table |incisor, n (%) 2(22)
3. Multivariate regression modeling showed that younger age (OR 0.968; %Premoiar.n (%) |7a(zes) | |Gender 2008 [1:374 3,867, 0.008™
95% Cl 0.939-0.982; P < 0.001), female gender (OR 2.305; 95% CI EMO|af-ﬂ(%) 18(19.3) | |Residual
1.374-3.867; P = 0.002), higher blood concentration of phosphate (OR  |Shape e G DR
1.411; 95% Cl 1.110-1.794; P = 0.005), and lower blood concentration of | =" (*) 52 (559

: o |Spindle, n (%) 21(226) | |Phosphate  1.411 1.110-1.794 0.005"
bicarbonate (OR 0.868; 95% Cl 0.791-0.994; P = 0.040) were significant :ENociu!a.r. n (%) 12 (12.9)
predictors for TP. ILobulas, n (%) 8(8.6) Bicarbonate  0.888 0.791—0.994 0.040°

Conclusion

In summary, the prevalence of TP in this study was 28.9%, and the majority of patients with TP were female (60.2%). This is the first report to
show that younger age, female gender, elevated blood concentration of phosphate, and decreased blood concentration of bicarbonate are predictors
for TP in hemodialysis patients. Further studies will be warranted to further validate these findings. The limitations of this study small sample size
and lack of torus mandibularis analysis.
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