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1.[ Abstract]
Introduction

The number of people requiring complete dentures is predicted to increase over the next 20 years
due to the ageing of the population. Elder denture users with advanced atrophic alveolar ridge
mucosa due to ageing cannot bear the stress caused by occlusal force, resulting in pain.

Previous studies have investigated the influence of denture-induced compression on sensory nerve
responses to stimulation by measuring the current perception threshold (CPT). These studies
compared the CPT values of dentulous subjects with those of complete denture wearers and showed
that complete denture wearers experience asymptomatic hypoesthesia that primarily affects the
nasopalatine and greater palatine nerves and increases asymptomatic hypoesthesia in the following
order: dentulous individual < partial denture wearer < complete denture wearer.

As an extension of the studies, this study came to an interest in pain threshold. The pain threshold
of the oral mucosa has been investigated using the pressure pain threshold and the filament-prick
pain. Although these studies measured the response from intraoral nociceptors, sensory nerve fibers
could not be selectively stimulated and evaluated. To our knowledge, no study had investigated the
oral pain tolerance threshold (PTT) induced by selecting electrical stimulation of sensory nerve
fibers.

This study aimed to evaluate the characteristics of the PTT in the oral mucosa, particularly the
alveolar ridge. Research 1 was to assess the reliability of the test of PTT by applying an electrical
current stimulus to the alveolar ridge. Research 2 was to determine the characteristics and
influencing factor to the PTT induced by electrical stimulation of the alveolar ridge.

Research 1
Materials and methods
Participants

Twenty healthy volunteers participants 10 men (mean age, 24.3 years) and 10 women (mean age,
24.4 years) studying or working at Nihon University School of Dentistry at Matsudo took part in the
study.

PTT measurement

A single operator obtained all mucosal PTT measurements from around the left greater palatine
foramen using a Neurometer CPT/C® device (Neurotron Inc., Baltimore, MD, USA) to deliver
electrical stimulation at frequencies of 5, 250 and 2000 Hz.

Reliability of PTT testing

Two types of factors were investigated in this study. One was whether repeated measurements of
PTT would exhibit consistency. The other was whether there was a carry-over effect, whereby one
PTT test would influence the next test administered immediately after in the same individual.

Results and discussion



PTT measurements derived from the alveolar ridge using an electrical-current stimulus generated
by the device exhibited high reliability. And this study confirmed that there was no carry-over effect
in there consecutive measurement (5 Hz, 250 Hz and 2000 Hz).

Research 2
Materials and methods
Participants

The participants were volunteers working or patients at Nihon University School of Dentistry at
Matsudo Affiliated Hospital, including 51 men (mean age, 58.7 years) and 49 women (mean age,
60.7 years).

PTT measurement

The measurement method of Research 2 followed the methods as Research 1.
Oral conditions

To assess vertical stop of maxilla and mandible jaws, the Eichner Index was used as parameter the
oral condition.

Influencing factor

Gender, age and the Eichner Index considered as the factor which influence the PTT.
Results and discussion

The distribution of PTT values were skewed to the right. The PTT values did not differ
significantly between men and women at either 5 Hz or 250 Hz. At 5Hz, age and PTT were
significantly associated only with men. No significant association between age and PTT at 250 Hz
was found for both gender. There were no significant differences in the PTT among the Eichner
groups.

Conclusion from Research 1 and 2

The study had clarified: 1) Intraoral alveolar ridge PTT can be measure by the method in this study;
2) the measurement exhibit high reliability; 3) the PTT values distribution were skewed to the right;
4) the PTT at 5 and 250 Hz showed no significant difference between the gender; 5) Men’s 5 Hz
PTT was negatively correlated with age; 6) the PTT at 5 and 250 Hz showed no significant
difference between vertical stop of occlusion. Above indicate the measurement method may become

a practical option for PTT measurement in clinical setting.
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F LA OMERICHE, Atk 20 FERTHREEFFTMT 2L TRIN TS M2, F,
1 i 1 g SR D ARG B NS I ZIE WG S AT L, WEA « FEIEE ~ ORI LI 3
FHHRINLT WNWIEDHELRSND, WEOREITE TR | NG R O m L O EFFE LT
FonTng > 9, FlERROKRMUGEL B ICHERHERILES O DENBIOESL TV
LHFEHR DM G B L O G MBS E DRELITV, BIRORKEZZEL, T SEXIEE
FHEIZSLZEL, R FHEEREICRDLE LTI, LLRA D, Rl L2 EHR THIEm AW EL
ROVEBFICUIZUITE B T 5, FRICHERREI R E T AR RWICH O LT, M aiitiiL
THFZDEEL, WEHEMD AOENBLOERR LR AL T, KROFRKIHI TE T 2H<
TRIEGTRION RIZEEL, 2B O N2 & FFR ORI 2 BT o5 R 70D, 2
D X728 A, TR BRI B OEIRMHEE ORI TEIUL, A% OR & EIE
DT, FEEIEME AR EOA L 7T M bR I AN IR ORI 4L
H 1% DY AR AN HE B EL DD 36 L OVKIRE DI BUK T 2%, KVARBICEE-SEFfi TELAHE
MDD %,

Fe AR ORI T 5 H B TITOIL QO D EHIIE Margarida 0 [ 3 0O EV A B E
DOHIE Y, Komiyama 50 Semmes-Weinstein monofilaments (7% %5558 HE KB 0D 74 I 3B D
HE V23585, £7- Tanaka HOEIE a1 FIVZHEA AN 5D B RE L J 1 E 5 S B D
7, Tsobe HOJESR A V2 BREEREIR O 196 B & 0 35 RO R O BIRICBI T 2 S 15D
Vo LinL7enies, 2B Hsr il 12 P BB C B 32 WS Chov, BRI DK TE Mg
EOESEBIEOFEAM M TH IV TR, F72, Kimoto Hid C, AS BL N AP #iiEA 2 iR
B9 I AT BEZ: Neurometer CPT/C ® (Neurotron Inc., Baltimore, MD, USA)% HIW T SUHIIIZ &
DA FRIE T O TV, ZREE DRI ZDEEELREL, K8
HEAZ P BIUEEE E R B (current perception threshold : CPT) 28 EHL T\ A HARAEL TX
T M, LiL7enis, CPT I BIIEIC L DT MR O RS CE b DD, Ff O FFARIE
T2, LI2i3->C, AREPRICHRE AT RaiB0 2\ Wb DO DR &R 25, HTE 5
EHEZR SN DR B O B IIE R S ITITIS LT, 22 ORI, B HEL IRIZER
P, BHEEREREOEIRMERME (pain tolerance threshold : PTT) ZH|E 3 5HIE K& HAELT=,
FEEREIED PTT JIEITHREZMRBULIZDFIELZ2W, PR H 23R 0 E IR
® PTT HIEIZRE T AEHEMEZ MR T2 B TEDORIE DO FELM LGV RO A 245
REIEAT ST (WFFE 1), HEVNT, BFZE [ TIEBAVICRE RITE D E, Filn, MR LOWEE 3R
H Z AR PTT (2 RIE TSI HOWTHRET L. (WFSETD),
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Wh:243 5%, LML 104, ELEE:24.45%) D204 & U7, BAMEHET (1) RE bRk C 2
TOHRBITRABLTVDE BERF, =X RLY), (i): EHEEICFIRNBEERN S 54,
(iii): R—=AA=H—ZHELTNDHE, (iv): AL REERELZH 7254, (v): HAGE
DEHHEEPHIRIRNE, LT, £ TOWRFIZNIHBIOERICTHa2dHE2TV, [
BEG%, MEREEDOT- D OWEH 7 VX BIIEFSH] (T —2 2% A&
YITTA =4 Inc., IR, AAR) ICTHIRHRA%, HRHMEEAE (ma—F A Y A=
VRERAHIELT 2L Inc., ZER, BA) ICTAEERAZRIEL, Ok i B mAS
Tile F2 Tl 9~ 2 72 D (BB B & ] DAL —H —Z A B TR B LB e — b
(Erkodur® ; Erkodent Inc., Baden-Wiirttemberg, Germany) Tl R &2 H/ELHIEE4T>7= (Fig.
lab), 723, AT H RRFRFHR FHMHMHEEZBSICLIAKRBEZ T WD (EC
12-12-003-2),
2) PTT &

PR E S L BRNOERZ R B LY, FLEM (o 2 mm) Z[EEL7-BEMAL (18 x
6 x3mm) & EBIHERH L0, 14 ORI ERH D Neurometer CPT/C® (Fig. 1¢) % T L%
AR 1 25 FLAR XY 5B R FE A A L C S Hz, 250 Hz 38 K18 2000 Hz O E & 3% 50> T &
W5z, C, AS BLU AR XL HVBIRMITHPLL PTT OREEFT 72, BEXHIBLITREE
W EFL, YeBrE DR 22U RS E TR KE (9.99 mA) IZEEL7-FE S TR
ZHBTEIET DS T0D Y, JIE IS DSR2 SRS ETORROEK
JFEMEEL, #BRE X E KA A A MIXYE—Rar ha— LRy 7 AD [ Test Cycle 1R
VI EFUEET (Fig. 1d), BRI 2 5 72<72 > 72K Tl Test Cycle RZ 2 | DiEZE
FTIOHERL, ZOREROEE PTT L7,

BIEVLIA HIZ 5 Hz, 250 Hz 38X, 2000 Hz O E A THIEZ1TV, K EBRBNEAHE T L
B G E B X BR E OREEBALIC R NN L%, T U7 — 2 THERL, SHICIHEE
TEHNBIOVE AEP NS B LR O CESAIME 52 MEETT, 723, Hl
TEVER HIZ 3 A e e L CIE LT,

3) fEFEMEDORET

EHEMEORFHIE AR ENEFOFEM (A2 RICUTHELZBRC PTT BEEBINLIOD
DORRET) & 3RO JE e E A B E L7 RO MR U Zh SR (3 REE O E S 1 2 oo E N
JFAZ PTT M BEINDDNDIRE]) IZOWTRET LTz, ZhHEIRETT 572012, 6 /3% — D
HENER (i):2000 Hz, 250 Hz, 5 Hz, (ii ): 2000 Hz, 5 Hz, 250 Hz, (iii):250 Hz, 2000 Hz, 5
Hz, (iv):250 Hz, 5 Hz, 2000 Hz, ( v ):5 Hz, 2000 Hz, 250 Hz, (vi):5 Hz, 250 Hz, 2000 Hz % 5%
E LTz, 6 32— ORENEF 2B i IEE A ICFRIVHT D720 (1) ~ (vi) DIEFIE
#0720 (6 x5 x4 x3x2x1) WODOEBEREIERL, BERE L EE/ER TRV, FlELT,
1 H B :2000 Hz, 250 Hz, 5 Hz, 2 H H :2000 Hz, 5 Hz, 250 Hz, 3 H B :250 Hz, 2000 Hz, 5 Hz, 4
H H :250 Hz, 5 Hz, 2000 Hz, 5 H B :5 Hz, 2000 Hz, 250 Hz, 6 H B :5 Hz, 250 Hz, 2000 Hz T
F S THNTNER CHBRE 1L H 2 ded T 6 HIEETT-72,



4) TR

PTT (B EL 2 5LE2ONLK 28 E, B L OMIE A &L three-way repeated
measures ANOVA (2T A BMED RS- 854, Tukey-Kramer post hoc test #1777,
HEMEORGHT 6 A M THOLNKJE W £ PTT Z &2 Cronbach’s coefficient a t& 4% K&,
WHIEMEZRRREL 72, AR BL R OENE, 5 Hz, 250 Hz 31002000 Hz 222 1 (5]
H,2[\H, 3B BICHIEL-FT —HF% Cronbach’s coefficient o (2 TEREIELRETLT-. AT/
7% IBM® SPSS® 21 (IBM, Inc., Armonk, NY, USA) Z MWV, A E KL 5%E LT,

5) AR

Three-way repeated measures ANOVA (Z Tt L72#E SR, BEBIO PTT IZITA B A%
7272 (Fig. 2), A ERID PTT Tl three-way repeated measures ANOVA CH H 7272527
72728, Tukey-Kramer post hoc test 247572 #& 5 2000 Hz-250 Hz [ Ti& 2000 Hz 23 A & T
&< (p< 0.01), 2000 Hz-5 Hz [ TIE 2000 Hz 23 EIZE< (p< 0.01), 3550250 Hz-5 Hz [
TIE SHz WABICEWEIN RSN (p< 0.01) (Fig. 2), #I7EHAIO PTT T, three-way
repeated measures ANOVA (2 CH B2 24789 Tukey-Kramer post hoc test (ZCHIEH 1 HH
22 H HEABEOEE el AT BIRL 225 ZEDVRENTZ (p<0.001) (Fig. 3),

MO HE JE 5D Cronbach’s coefficient o 1%, 5 Hz, 250 Hz 33117 2000 Hz
TEZENZLH0.97,0.95 BLU0.97 LSV MEZRL, @ OPREENED R SILE R D PTT
%, AZEIZUTHENEEBLRWER RSN (Fig. 3).

0RO MGHI BT D4 B 4D Cronbach’s coefficient a I%, 5 Hz, 250 Hz BXLW
2000 Hz TZNZH 091, 0.87, 0.90 L&V MEEMEN RGOS (Fig. 4), AR JEIR D
PTT i3, MIENEAF ISR W FAVRENTZ,

3-2. WA IL AR, PERIIS KON E SRS M 2 AR PTT IZ KT T 52
1) #ERE

BRI B AR KA T i 2 A IR i e |2 e Dk B B KL OV B Be i iR B kB L <
WHE, BIES1 4 CEYLEE 58.7 5%, SD:+17.6, 24~847%), oth494: (L4 :60.7 7%,
SD:£17.1, 26~86 %) EL7=, BRAMEEIIHFSE 1 LAEE CTHD, SHERF I NEER I OER I
THo2ii HZ TV, RIEES-1%, AR T FEERICIIEROBUEEZITV, MIEETT-T, 73,
AWFZEIE H AR KA 7 ol 2B fm B B R LD /KGR A% 1T T\ (EC 13-12-003-3),

2) PTT &

IE B 20T 5 Hz 38508250 Hz 0 2 FREEEL, JI7E JFIEIRMFSE T O BB E HIE -~
EhEEBREL, 5 Hz 3LV 250 Hz O PTT HlEARERS 2%, BRAAMAIR A ZH LAY ET
PTT ZHIE L7z, HIE RS ORYEEIIHIIE 1 LRBRATWEORBIEETTo72, 728, BFJET
TIE 2000 Hz 23R T2 AP FRMEIIEIR A2 R 72 W R AR THY, A [BIOFILERE S PTT
HEZHEL TWAT=DRINE LT,

3) TAEFT—55H



S A S FFOAHEDS 1 FERE QoL ICA B AR a5 2 5LV O 350 Wi B C b 58
ZHZDAREERHHENIZ LMD, T AT — 385 O TRETEAT o 72, BEBRE OA X
FRHIT7 AT — GBI GHEL 72, 7 AT —50 8%, KRE 8B L OVINE i ORe A il g8
ZECR 4 DOFEIZ X5 LT HBENZ TS5, SEH 1 B0 F R e & Bt ) M E 97 4uE
WEA AR EVEFHIL, 75T 2 FI i S S Bt OFEIRI T A, B BIOC D 3 70—
ST ETHD, 7 V—7" A IZFABRER A AR 4 ST AT 270 —7"C, |
THTREREIEVGAEEZ Al, FHORIIKEEZROLGE% A2, ETHICKIBEEZRDD
i A3 LL TS, 7V—"7 BIZH ISR 3 T D% 5% Bl, 2 ETOHB G
Z B2, 1 A B3, £ L CHEERM A By ST 85 o0 A TR TV DdRTEEZ B4 LT
Do 7= C IR AN N L —7C, CLIT E FTHICEFHEERD DGR, C2IT LT
BICE BN RN EELRVEDS, C3 13 L FHICERFEENFEELLRVEATHS 1Y,
RBEAENL AI~C3 OV T 7N —TI3EHET, A, BEBEIONC D3 7V —7THEHRFEO N
PENZ R, BERE AR LT,

4) AEEHIENT

O PTT O IE MM Z Kolmogorov-Smirnov test 2 VN THRRFIEL 72, D, EHRMENGR
DO, PRI O A Mann-Whitney U-test, 45 &% B4R B4 Spearman
rank correlation (2 CoHT & T o7, 7 AT —0FARM O HLikl T Kruskal-Wallis test TooATL, A
BEMAEFRD T84 Mann-Whitney U-test 21772, 23#1/ 7% IBM® SPSS” 21 (IBM, Inc.,
Armonk, NY, USA) ZfEfHL, AEAKMEIL5%ELT,

5) fER

BB I OVE R ERN D FEE A0 D, FAEERED PTT (XA ICEATZ ALY (Fig. 5),
Kolmogorov-Smirnov test LD IERL /34 LZRWFHAVRSLZ (p< 0.05),

FAWEICBIT DB LMD PTT ORI T, HEHEMNICABERETROLNR o7
(Table. 1, Fig. 6),

HFlink PTT OBHEIZOWTIE, 5 Hz [IZB W THMAETIIMEE LS, PTT MR T 354 572
BE RO HIZ (r = - 0.33, p = 0.22) (Fig. 7a), 250 Hz T3 H b Ic A B BEIIFEo 5
Nigho7= (Fig. 7b), /-4 ERBE CTIX20b o0 BIETIEL 250 Hz T, ettt 5 Hz LA
FRDO B Z O DM A Th-o7- (r=-0.17,p=0.22),

T AT — R OK T N—T ORREIIL, 70— A:30 N, Z—7"B:30 ABXOY
—T" C:40 NeTeoTo. BEWEHIZB T DT A —43 MO PTT O T, i
BB FEE TR~ 7= (Table. 2, Fig. 8),

4.[%%]
AT F51F D PTT OFFEAAEIETHHIYT 2 SO EEMm L=, F9E T 1%
N EHFAEER D PTT HIEICES T DEHEMEORGZ B IS, Al 5EE A2 RICHZHz 6
H I E RO FELEE 3 JER ORI ENEFF 228 2 - L E DML RO F 2OV TRETL,



B EBICE VB E SO LSRRI, T70bb, 78 T TRYELZRIERE v
TO O ZEFALEREE PTT OWE 1L +H3 72 HEEE AL, PTT ORIED KA ATHE THH N
IREIUTZ, WFFE T4, PERIR X OWE A SRS 1 355 EERE I PTT 12 KT 3 B A Mt
5 HMT, AHEHEEBLOKIEEE THEEE R INZ T2, ZORE, #F7E 1 Atk
HE T PTT ZHELIS A, 56072 PTT OEHSAAITSRICHICEATLE Lol —
J7, PTT (3R B IO E R Lo TR Z T IR ZEAVRSNT, S RALEE DRFIR~
O A ERETT DB, M E A KRB DL TRIE T CThHHIEN RB I NI,

WFE T8 5, FEIMER IOV 2 RO FC Cronbach’s coefficient o 239X TlIZH
WT0.87 LA EEEVMENESIUTZ, Cronbach’s coefficient o 1L 1211 0.70~0.95 L4uPHILH
A3, 0.80 ML EOEAESNAUTEWEEIESH D L@ S TS ' 17, A ORI Tl
fKTH 0.87 EEVMEGFLNTZ720, [FHEMEO R WIE FIEDENLESNT-EE 2 DD,

OB RO R CREEMAZSONIZ00E 3 EIE O PTT 2HIE T 572N 1 SOHRIEER
ML OEFFT ROF AL L, PeBRE \TRIHE OB 03N N2 &4 N BRI TR LTZ
ZEICEY, R OB L R ISRl EZ B ND, FA R TOWERE T,
I E T T E B S E SR B Z AR A DB DNRD o727, BHEEREE~D PTT &
TR E RN 2GS ELIEN RN ENE LN,

6 HHITHROILE PTT OH1C 3 FEAD AR TTRIEM A 72100V PTT 2VRaShiz, 2
FUTHRERE 2 A 2 ERDES, HIERIH L TR % IZIBEIS L0 88 2 Hd, PTT Ol
DT> 7C, BRE B H MR Z AL, PIERITRICIN 2 5 e/ o Te R TR Z 2 HL
RFOfE% PTT &L CD, 4] H ORIE CIIgEBRE 23, JIE DRI H L TRIREBROT=8, JE
TR CTE BN AR Z 2 i ZE N <BUEES IV ZEDTH O PTT 3 Bl Ae o7z
HEREE Z N5, F-4 ERERICBZES-HE, BEORE S ORI TO DRI
PR BRI MR A DRI B A 5.2 QD L, FRRCHDEE 2N, 2 B HURICH B 2%
Rbieipot-Z i, RIUEBRANEE 6 B 5 2 98 DS EERRKIS, NERLIZZEnE 2 b
%o ZONAKSITEIL, Bingel SIZEVHRKIC L AAERIKOBINE, FIFMEDIKT >, Okayasu
DITHRIIC LD NEIS A A LD 2D, A EIOFZRIE 6 B BICh7oh N 2B RIS E R
Hli% 52 THY, BON-fEROBMITEEO®RE 2 DEBLRE R Tho T, 5T,
FZBELEREIE D PTT MIEICERL, BG5S 2 R B S 2 A BE AR
Nize WEOEWE LA BIOFERNG, ORI A~DONERN L2 2RISR E AL RIS NS
IR RN THHEE ZBND,

WFZE M BT DEL MOV T PTT I3AICEBATE Az R, £ OfIH I IA < R E
(9.99 mA) DIEZRUIZBERE BFTEL, A ZEDRHLLDEE X HiIVD, BEOWE TITK
FRMEIE, BIEC =Y FUT 4 TEALT D ERHESNL TS & 22 Ll Z Lok
IR T DIREZAEDOE NP EL TODHLDEE B, £72 5 Hz IZBW THEMEOFE RO
& PTT OBMEOMICH B ADHBEEZROIZIEN—HNELTHIELOD, 250 Hz TIEHB &
EHITH E RIS, Fln A T2 BE O _ LR ICEERICE D> TWLOHEIXS % ES



RO RS ETHD,

T O EBHEED PTT IR W CTH BERZEITRO LIV o T, MRS BIEOE T
DT KA B ML, FEBRAVZRE 2RIk L CRIRERE D S D e E ST
% 220 A BORERD, BEORELEARDER LI ST2OU, FIEENL, *ERERR
T OFEIEN T2 DT80 LHEEREIND, FI- OISR BIE S 5 M & g LTIV, if ),
PEARLEY, AR B LD BIRIED B LE X B TNL08, FEMZR AT =X 23R
MIREELRESH TG 72, HEBIASHIE I B 52 D0 E MOV TE, AH%ELR5MR
MRLETHD,

AR E PTT ORI BEAZ RO /2N—JC, FHIX 5 Hz O PTT IZR W TR EBEfED
KTREEISROLN, MEZRETDHE, FlnEIIEBEIIZ LUV G R HH—
0577 POV L TN T DLV L R m i A IS ORI BE MR E D
WELHD P, AEIOHEFITMNESEIFRBED ERLWIEEOEE LI TWAR, HIE
FIRE OB E AN L AE RN R DB 2 N5, A ORE RN BITFERE O kD
PTT DOPRRINVRIEIITNDEDD, ZOfEINZITEE N —Y TV T 172 8 O DK % [F]
R LRt A D LM S D, NERIEO CPT 1%, KB EHIZ L BIL CHi B fE 3
ERABENRALNE R ST, AR, T AT — 58 T PTTIZE L 5L FAL T

BRAEITRRDONRD -T2, ZOFEADOOESELTIL, HHREDT BAHEEL AL T
WDHEA, RO A HE T2 CODFENTREINDD, 4 BIgERE 2335 L QO DAfifk
EEOFAMEZL T, RRBERIIHZE TE TR, 4%, EEISN TV DEEDOE
EPTT DBMRERETT AU ENR DD, £z, PTTICHET HEE 2 HNAHMIKFbFFHCHHAL,
B AT DB B D, SHIT, F M5 % D RPEIRIERC Kt FHHE R0 & L PTT D3¢
BIZOWTIREIL, IFRTOZMI~OH AEIC OV TRGET 2R ERHHEE 2 B,

FIEAEF DR Z DT AHLIEE | M TH D, FEERIRIC B AT RN R 52 i 2 D5 %0,
ARSI R T AR DND DI A A FF X 72 WE TR, ZOSFMEIRER AR L
\ZRR DI HRRERIC LD DEE X BND, 4 RGO EE MO N3 D558 Tz
728, ZOWERE M OMTEREOE OO IERE Z L O ARBROENEE XD, #REEE
MR A DI A DEERMEICBIRL T DB 2 Hid, Al L7 250 Hz PTT 13, M ICBE6R
T2 A8 BRMEZ BRIRAYI TR ATREZR 720, 38 B 235 DV 2 DR 2 B B FHl Dk D &5
R TCND%, SHEDIRFTEL T, KW IEE DO TR EFIERIE PTT OBEARRETL, H % ORFRK
D—ENZeoZZ AREEL TS,

5.
ARl ORFFERE F L0 ALE B 2 2 B SR 2 -T2 SEEER IR D PTT OREIZBIL T T
DFE A FFT o
1. BHEEHEIEC PTT OWEILFIRE THAHZEDRIILT,
2. PEIEE WV EBLEA R L, MOBIL RO EZ T 20 R CHEERIED PTT JIEITA



HTHHZ RSN,

3. PIERERITE CRATEER S AR LT,

4. PERE FIIMERNC KD B2 2 T I ATREME DS RIS VT,

5. BERE BRI TFEI B L Z TR W ATREME D RSy, BYEE i CIEBEOIK T 2R
L7z,

6. HIE R RN TG SCRFOE MR A Z T2 AT REME DS R S LT,

ARElL, £L7255 55 3L Reliability of pain tolerance threshold testing by applying an
electrical current stimulus to the alveolar ridge (Journal of Oral Rehabilitation 2014
Aug;41(8):595-600) F5 LT, Rll&72 %52 % 5 3 Characteristics of pain tolerance threshold
induced by electrical stimulation on the alveolar ridge (Clinical and Experimental Dental Research

fo#i T IE) 2 ELDTbDTHD,
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7.[ Table and Figures]

Neurometer®CPT/C®

Fig. 1 Pain tolerance threshold (PTT) measuring system. The participants press, hold and release the
button on the remote control module when they can no longer tolerate the electrical stimuli.
Participants wear the measurement apparatus with @ 1-mm thermoforming discs to ensure contact

between the mucosa and stimulation electrodes.
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Fig. 2 Effect of frequency and gender on pain tolerance threshold (PTT) values.
The three-way repeated measures ANOVA showed that the current frequency affected PTT (p< 0.01)
but gender did not (p> 0.05).
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Fig.3 Pain tolerance threshold (PTT) measurements of 6 days. The PTTs measured when the
different frequencies were administered in different orders were approximately the same. The
Cronbach’s coefficient a calculated by PTTs at 5 Hz, 250 Hz and 2000 Hz in a days was 0.97, 0.95
and 0.97, respectively.
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Fig.4 Pain tolerance threshold (PTT) obtained when the different frequencies were administered in
different orders. The PTTs measured when the different frequencies administered in different orders
were approximately the same. The Cronbach’s coefficient o caculated by PTTs at 5 Hz, 250 Hz and
2000 Hz in a days was 0.91, 0.87 and 0.90, respectively.
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Fig. 5 Histogram of PTT at each frequency
PTT was not normally distributed; the distribution was skewed to the right.
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Fig. 6 Gender differences in PTT

There were no significant differences in PTT between men and women at 5 Hz or 250 Hz.
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Fig. 7 Scatter charts with the regression line between PTT and age
(a) At 5 Hz, a significant association between age and PTT at 5 Hz was found in men but not
women.

(b) At 250 Hz, no significant association between age and PTT was found in men or women.
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Fig. 8 Eichner Index and PTT

There was no significant difference in PTT among different oral condition categories based on the

Eichner Index.



Table. 1 Effect of frequency and gender on pain tolerance threshold (PTT : 0.01mA) values

Male Female
Mean (SD) 5Hz 247.5(242.7) 214.1(174.9)
250Hz 145.3 (152.2) 152.2 (166.9)

Median (95 % Cl1) 5Hz 140.0(179.2 — 315.7) 160.0 (163.9 — 264.3)
250Hz 80.0(102.5—188.1) 80.0(104.3 — 200.2)

PTTs did not differ significantly between male and female at either 5 Hz or 250 Hz (Mann-Whitney
U-test, p >0.05).

Table. 2 Effect of frequency and Eichner Index on pain tolerance threshold (PTT : 0.01mA) values

Group A (n=30) Group B (n=30) Group C (n= 40)
Mean (SD) 5Hz 265.3 (212.3) 208.0 (216.1) 222.8 (210.4)
250Hz 158.2 (122.7) 127.5 (124.1) 157.5 (202.2)

Median (95 % Cl) 5Hz 202.5 (186.1 —344.6) 97.5 (127.3 — 288.7) 140.0 (155.5 — 290.1)
250Hz 120.0 (112.3 — 204.0) 80.0 (81.2 —173.9)  80.0 (92.8 — 222.2)

There were no significant differences in PTT among Eichner groups (Kruskal-wallis test, p>0.05).






