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Abstract

The use of prosthetics during treatment for oral rehabilitation in patients with advanced

periodontitis is often challenging because of worsening of the crown-to-root ratio due to bone

resorption, movement of the remaining teeth, gingival recession and tooth loss. Following

treatment, masticatory dysfunction can occur as a result of secondary occlusal trauma.

Konus-telescope dentures, a type of denture with rigid support, have many superior clinical

features; however, very few reports have examined the effect of dentures on prognosis and

periodontal tissue surrounding abutment teeth suffering from periodontitis from the

perspective of periodontal disease. Therefore, the usefulness and applicability of

Konus-telescope dentures in periodontal prosthetics must be examined. This study was

conducted to examine the effects of treatment for oral rehabilitation on the prognosis of

abutment teeth and their surrounding tissue in patients with periodontitis using

Konus-telescope dentures. Thirty-two dentures and 217 abutment teeth were examined and

compared for prosthetic parameters and periodontal disease parameters during the initial

examination, at insertion of dentures and maintenance. The results revealed that each

periodontal disease parameter showed a significant tendency toward improvement while

wearing the dentures and during maintenance as compared with the initial examination. The

survival rate of abutment teeth during the observation period was 96.3 %. These results



suggest that good periodontal tissue can be maintained over the long-term with
Konus-telescope dentures through continued, regular maintenance even if the amount of
supporting tissue has decreased due to chronic periodontitis and the abutment teeth are
difficult to treat with prosthetics.

Key words: periodontal therapy, periodontal prosthetics, oral rehabilitation, Konus-telescope

denture
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1. YBRE B L OB

BRBRA T, BV o AT 8 BV R e ol R R B SRR L7 P AR EE LA B @i
AR EEORT, WEN R @ Lo SRR 0%, 2002 05 2012 FFETORH
(CA—=XAT LV Aa—7 F A O THBEERERIETE RS E TLIZBE DD, K 6 72 A
TEDEMM IR AL T F ARSI, 2 L ERIBL TV AEE 26 N (BE 9 A,
oM 17 N, ) 60.2 7.9 5%, FEREIPE 45—78 %) LLT-. pds, R IIARMFITICKT
T 510372 HOBET, [RIEOHFLNIE LG,

BRI IE, BJEVER IS LU BIALE, IRETRREIT 7D b, a—XAT L Aa— 7 &
DX EWEL TS ATREE IR LTt & L7z

72¥, AT T X THBR T i M LR B S ORREZHE UTole (RKEE 7 A
1323).
2. A—XATFLAa—F#H K

WLz a—XAT L Aa—7 M 19 1%, WERFEEORGEE TR CEXAREELE,
BENAFHEORERZEREL, a—XAT L Aa—TUSNONEEZGTHEH, 7V
REDHNE, FrALER D 3 8 XA JE DRI R FEHN DRI T2. Kl OIS, SCRIIC
FREINZTPOT—XAA 12° OFT— /=% [ LIMEEGEONR, NRICEA T2

S, BEOINEITERESIZRIERE -, RHIRKEA THNOHERSN T Db DL



(Fig 1).

ERE LA —XRT L Aa—T RN G LA NV —T T 7o s ar KA v
—Vardl, BEEEROBFERELL T, BRAKHICHEETLI0EELIT 2. F
72 R BIL T, HARTH L B L BN AW OT Ty v 7 HATH85 DG iR feE
Tl

T ARTOWETRHRIET B 59 O AL - 2 - T B o fe #t 2008] 1 IZHSEHEAML,
TR 13 8 ENEIR OBRIRIE DS 5 AL, OB ERTAMHY L. BRI A B OMA
FHBLOFHEF TN E RO EFHERMB To7.

3. MifkFER ST A=K

MR ST A= LT, 1) REEEROFIFIELIM, 2) BEHIBLOSAHEIZ
B2 A (L THICHRITL/MELES DA, WL AwR DS, 1 HEIZHITD
XEBHEL, 3B O AT B/ TS R ORIL) (SO TRETL 72
1) 58255 1% O A R A

e ENRRRIZ R 5 DB RE R IR IR E L Ca—XAT L AT — 7 A5 L CTNB T
DA T T AR ETORIEHE (H) Z2%AmEICEHIL.

2) BHHRBIOEWITETHHHE
(1) BHERBIOEHWD L NHES
EE LT —XRT L Aa—T R B IO B # O LFRE TSI D0 MaaHiL, £

NENORERBIB IO BwEREZTNL-. Fz, 2ERICHEDEIGZR L.



(2) BHHMEICED A DA

X RO AEEBINIEHMEL 7. 372D, LYARIH (Upper anterior; UA), %A/
F1t (Upper premolar; UPM), EZEKEI# (Upper molar; UM), T 5HATH (Lower
anterior; LA), T5A/NF8E (Lower premolar; LPM), F5E Kt (Lower molar; LM) @ 6
HALICEL, ZNTNDOWEB I OO fMzaH L. £, XAl D 5E
BrENENHEELE.

Q) 1 EEBICBITARXEEK

A—RXATVAA—THRW 1 FEICBIT LB WEETEL, XA EBRN T H
DOAHERRITEDLRNGER L.

(4) B OIS B DIV

BTG R DU NTRIE R ChOMHERL, BIRIZHOLFIEZHF L.

4. HERTFRINTA—H

WIRZIE, MW LEAE RS, AT T U ARHIBITHLAWD 1) 7T u—E 7Ry MES
(Probing pocket depth; PPD), 2) Y'm—vt 7 KeD i (Bleeding on probing; BOP), 3)
FhEREE, 4) BRI (Marginal bone loss; MBL) [ OWCEHtiZ1 T-7-.

PPD, MBL (3, 5) #F[# PPD Z{ti#& (PPD/year; PPD/y) 3L UMER] MBL Z{b3
(MBL/ year; MBL/y) #&bH CRHEL7-.

1) PPD

PPD X, #7—=2—R7'm—7 (CP-12 UNC, Hu-Friedy, Chicago, IL, USA) % H\>, 6
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AIE CEE PR L O L) CHRIEL, A B0 EE R L.
2) BOP

PPD J{IEREDT m—E U7t 30 FPLIN O 12BN MbD 3o 756
BOP [, 30 FPLL B L THIM L7256, LU MAFEO LR >T 56
BOP fatEL7z.
3) BT

XA (W) OWEEEZ Yy NCHRFL, BifROfRELZHIE L. BRI
Miller ¥ERLYE 19 24412, 0 & (0.2 mm LINOAEFMERREOHE), 1 & (B
FENZ 0.2~1mm LNOL T8, 2 & (BEHFFAIC 1~2mm DN Tz G
FNZHOTCENE), 3 B (B E, @ 05 R TRl sy b g, 2mm BLEo
BHE) (AL, EREAR L.
4) MBL

MBL (% 2 Rk CogShicT v 2V Ty 7 A EEOEBHORE L, BRI
Schei HOJE 2D IZHEC L —F—EFHWTHIEL, RH L. REEER, AT
REIZ 1 23 A o O DB BER O NEILE (M) 2353 E O L30T D
(CHET D ORAR RIS (BA) ETOMHEE (BL), BLOWIELE (M) 2355
(A) ETOFERE (R) D EWRIEEZHEL, ZOFEEEZHILE (Fig2). 728, #2
FFIZ3517 D MBL OBIEN, T o2V Ty ARG E TR REL 2 LG RO BAR K 0

HARERE L 1T, WREZBAH S E DA — 2 AV BEA A I E A A L LT
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W, TUAN I AT E ETORBEORIEIZIL, Schei HONL—F—BIOT VAL
JEZ (NTD 31-15 CX, Bkt ha, #23)1) ZHWe.
5) PPD/y XUt MBL/y

FREOTFETHM L PPD, MBL (IZ2WT, EAR LA T ARFOED %,
T IEBE B DA T T U ARFETOENZ DA M OFRRBFE CRRL- % PPD/

y BELO MBL/yY &L, KX BHOEEEFE L.

ol

. HBWOEFR

BHEAS DAL T T ABFECORBHI 1B 5 X AW IR DA I, JE4H
fre s, SHICRAFRATEL, XAWOEFEREHUE. 3, BRBLOZANE
BT BIER (b FEICBIBEIESE O 5, WL LA WO, 1 S ECs

THXEWE, AW OAETE /IR OIRDL) LEFROBERIZ OV TR Z T 7.

WIFoWE, FEIERERE, AT AREZEITS PPD, BOP, MBL @ EL#S I3 S 18 I E 77
BT DT EAT o7z, ZORR, BREZENROOLIIZYA 121 Boneferroni 15
ExMWTEELKEIT o7, o, BfREOHEBIZII A S RBEL V. SbIT, #
WA % OB OAEFRIT Kaplan-Meier 75 2V 2> THREL, BRI OEAH

DD TR T T 7 EIC TR AT o7,

=W
oot
k=(11

FERI S HTICITRE R 7 b SPSS 20.0 (SPSS Japan, HUt) Zffi HL7=. #Eat A HIE

1%, p 7% 0.05 KOG ICH BEEZHVELT.
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1. HlfRFH ST A= OIS F
AWFFENC BT DRG0 L 32 28, B wWHIL 217 R CTholo. a—XAT LA
O — 7 U % OV RGEBIIL 76.0 £ 275 7 H (4 +SD, range 24—130 72 H)
Tholo, BEHBLOAEWEO L TFHEANCAT 0L, E5EA 24 & (75.0%) T
163 # (75.1%), FRATIEL 8 & (25.0%) T 54 H (24.9%) THY, FHEALIEL L
SRDFEH I, XEWEDK 3 [EE<FEOLI (Fig 3). MAEICLAX AW OSAIE, I
PERIHE NS 84 B (38.7 %) LicH <, RWT LEEE/NAHE2Y 52 i (24.0 %), FZARTHE
B (15.7 %), LEERASEDS 27 t (12.4 %), FE/NASE 18 # (8.3%) THY,

ROV CTHSTHNLT FEKRFAET 2 5 (0.9%) Thorz (Figd). 2—XATL A=
—7HW 1 EEICBTL T AET 70213 HTHY, ZAWEON LRI E
BEECIE 7 M (9 ZEE 28.1%) XN 8 th (8 i 25.0%) DFEEN 17 HEE TEIK
D 53.1% Z 5, IRWTH th (7 HiE 21.9%), 6 (6 24 18.8%) DFHEIIEL,
9 B (1 & 3.1%), 10 # (1 & 3.1 %) OFWITTNETN 1 EEOLTHHT-
(Fig 5). E/SCAWDIRDL (ZETEH/IIG ) 1%, 47582 69 4 (31.8 %) Th-o7zdD
XL, KIGEHEIK) 2 50 148 #H (68.2 %) Th-7= (Fig6).
2. BEJEIRTFHY ST A= OFRARER

1) PPD
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WIS, FIEERE, AT ARICRBIT DL A WD PPD OHEITIE, M2
W¥) 3.3+1.3mm D PPD 23, R IEAERHZIX 2.2+£0.6 mm, AT ARRZIE 2.3
+0.6 mm S EL, WIZIFE LIS TIRIETZIC PPD OBV FERD L. AL
LR, AT ARFIZIEAR 0.1 mm @ PPD O AHNZA, TOEIZT<HT
INTHY, et FHIE B 2EITRO N1, WIS WL E N, WAL T
ARED I TIERE AT A B 220530 bz (Table 1).

2) BOP

WIRZRFINO AT F U ARFZ T 53500 BOP Dl Tld, W2 ) BOP
I8 252+22.0% THoT=DIZHL, FEWHEHRFFTIL 7.1£9.9% Tholz. iz, AT
FUAKED BOP (X 7.3+7.9% THY, FI2kel it DLl L& R, AT F A
RFEHIZFE LYY BOP OUGEN RO LI, WK, RWEEERE, AT ARHZIBT
DI AAT ST fE R, DI REL 3R IS E R B L OWIR R E AL T ) ARED KR
HIA B ZEDFROBIT-. BB LA T AR LD TIE, M FAA B 41T
OO ->T- (Table 1).

3) WhfwSE

HIBREDD AL T T AREZ 1T 53 B OB ERFE O L ClE, FI2 R 0.7 +
0.8 ETHoT=DITHIL, FWEEMRIT 03 £ 05 F, AfTF AL 03 +06 ET,
WIS LS L, B IFRS L UOAA T U AR COBIHEE O EN RO L. FT2,

BRPEERF LA T T AR OB ITIZEA L ZETROLILT, it FrA BT
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OYSY AVAVIEEeY el

WL G W, SDICHIRBRE AL T U ARFD LTI, FERTHEA07R 3R
Do (Fig 7).
4) MBL

) MBL 1L, W12 26.3+11.8% Th-o7=DIZKL, FHIHEAERFCIT 224 £
85% Th-olz. o, AT F U AREOMEIX 24.0+9.7 % L7200, FEEARFELLELL,
) 1.6 % OEOHIIND OITZDS, FHREEERE, AT T ARFO Ll CIIHEE 7/
AEETROONIR ST, YISk L, AR, AT ARFE DO BB
FIASERD B, PISRFE W IEA RO L TlE, MFHEA B ESRO LIz (Table
1).
5) PPD/y 8Lt MBL/y

PPD/y O -HfEIL 0.06 +0.13 mm, MBL/y OFHfEIL 0.09+1.89 % &, &Lt
IZZ <O INAE R LT,
3. XA DOEFR

TRCOXNGFEE 32 HET, BEMMEZEL T X TOBENTEOBREZMERFL T
BY, EEHRDOA—IAT L Aa—T W ORMBITERO LR T, PG LipoTe B
217 tEOBILRWIFI A (range 24—130 7 A) OEFRIL 963 % THY, 81 (3.7 %) 2
MLV, B W OEFERIT, Kaplan-Meier OAfE7 o s BT 24 7> A %0 HIK

TEmAVRSNZ. FEEL. 8 oML ML, OWARBAT (6 ), @tk T ket
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(1 &), @EEMWE R (1 ) THY, Wb -oLbZ0 o7 (Fig 8). KB A LT
DITEGEEOEAFHRIL, BB (95.7 %), T5H (98.1%) EHISEWVEFENRTEOLI
(Fig9), =7 T 7HED G, 2 RFEM DA FRITHE FIIA B ETRO L) -1,

(2, BEFERNC AT 3B OAFROEETIX, UM T, LA &8, LM SO A7)
100 % THHDIZXKIL, UPM {3 88.5 % LEBIKWVAEFHRE L. £2, LPM
94.4 %, UA 7% 98.8% LW \WOFERTH-7-. RO H TIL, L FE/INAERRO LR
ML & L ARVMEZ R LT, v T 7RiEND, UA #i& UPM £, UPM #1& LA
RO AL L CHEGH IV B 2RO B (Fig 10).

1 BB DB WEBNC AT AL T, IHEWEN 9, 10 FOF/HEICETD

BHEOEFRIT 100 % Tholo. XAEWH 7 HOXEEEFRIT 93.7% Licbik
VMEZZRL, IRWT 6 Hi2394.4% , 5 H72Y 97.1%, 8 7Y 98.4 % Th-o7-3, nr oy
JHE TIXBBERICHGE PR BEZ2ITRO bR h 72 (Fig 11).

F72, XBEWORE (EIGE/IITEH) BICHT XA OEFRORTCIE, BIEHIM
HFIZHER LTz 8 XAWDOXAWITT R TIIGH CThoTo. AEIE R DO B RAFRN
100 % THH7=DITHL, KIEHETIE 96.3% EATE LU CTRVMEEZ/RL, B/ T

TIREDRE RS 2 BERIOAEFARIZIIFEHFIA EZEZ RO B (Fig 12).
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£ 8

H

AWFFENE, o8 78 B E O NP RE TG RIS 50— X AT L Aa —7 RO A M
PE, E7- % B0 A W PO M R AR LT 2 DB A ME T 570, 32 EE
217 HOX AW T DHZ RS, Rl IR, AT T AREO W AR F1) /T A—H
DEACEFIEL, HEFRERB AL TRICHZ DB OV TREILE. &5I2,
BIOXAHEROEFRER L, XEHOELFRII OV THRFE{T-T-.

1 MR RT A—2 2D T

RGBT DRI R WAL 32 B, B WL 217 FTholz. Fa—xXX
TLAI—F FHW AR O FRBIHIENL 76 2 H Thotz. B #il B L0
B OFRMFEZHELIER, FHOBRBLO AN FHEELKRLE 3 5£<, HfilC
RHIBEEDOANE, LHEATHE AN RS Z< ANz, STEEORDL (RIS HIRTE ) 1%
AETE LI LTG5 2 (52 <GRODIL, 2 —XRATLRAa—7 Kl 1 EEICBT
DB HEE 7 hChoTz.

AKIFFET O T—XAT L ZAa—7E N LZ<RBOONIZZEIZBAL T, AIRFERIC
% 0 EHERERIE G R L L CUITEZ O S W Ttk & okimitt 2 Ik iRIsS ST
DEECTIA T T NG 256, REIROFEICIVA L 7T ME NS0
BEPBELIICNTE, SHIZ EFAE THOEEOMHEIZLY, LHITHEALIA T T

DRENRIMENZE 2 AP OB H S, FTHEE L FHHICa—XAT L Aa—7FH NS
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SEISSIIZZEIZBARL TWHEE X BIV. ETo, AR AT w2717 th 0 -15) ¢

ld, Kok, BIREEDS/ NE R, KEAEREE LRV 2 2800, a—XAT L Aa—7

S DB EL CIRAF AT BE ChHoTo IR IZIIATI N < B EN TV ZENB X DI,

P

EBIZ, I—XATLAT—TEROIXAWICHBIT D THRERF LR EORE 5 20 ¢
I, AT 2~3 HTHY, RBFFEL LD THS. Owall & 20 3, HifRIE
WA= XAT L Za—TF VAT D& HOWDIEGNE, EFRBHDWIT FTHEOR RN 4
LLFOHGAIZEALNAZEERELTND. ZOZEND, RIFEO L BN 7
W ChHoloZdlE, a—XAT L Aa—T RO EWEEL UL Z I THY, Zhix
L DA IR IC Lo TS TIC K AR EL RSN R THHEB 25
.

2. BFEIRERY N T A—HITDOUNT
1) PPD

AT F U AMEICIITD PPD O H AL, dERRIEDORE R A HZLICH 5.
g, AT AHE PO PPD DAL B RRMEEORE KA R L, ZE(H
WA IR B O REEE IR RE DS HER S =b D & e ESD. LTeid->C PPD OHIE
EZOHDEG, FEMM T D PPD OZE(LENERIK FHEEERD. RIFFEOR R TIEL,
WIFEIRC E¥) 33 £1.3mm @ PPD 7%, FHEERRCIT 2.2+ 0.6 mm, A(TF A
FFIZIE 2.3 £ 0.6 mm LZ{LL, #I2lel b L, 1R3R1%IC PPD DD 2SFEDLNT. &

77, BHAEE L AL T AREO EE TIE, 0.1 mm @ PPD DA RT3, #
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PR R EITRRO LN oo, LUK LR G R, FI2RFEAL T T A
DI TIIM A FHA B EZNRDOLNT-. a—XAT L Aa—7 %l 16 EEICBITS
60 7>A DO THERFLIZHILD 2 oGk, Bt o PPD 2 k&% 0.61 mm,
fHEOEREIT 0.78 mm THY, WEFHFI/STA—FZDOEUTT DT D ThoTZeMn
WEIINTWD. AFFE T, EEREBIRIL 76 72 A THY, ZOHE LV RW OB
I CHLN, BRI PPD ZLEITIZEAERBD LN T sULFIFEDORER TH .
LIzhio T, a—XRT L Aa—7 K A ERBIEE 2T b o BE 2BV, thJE
TRIENEYNCAT DI, EMRRAL T ARS8 W) & F T,  PPD 1%
FWIRNIZHOT0, 1RRE DOREBAAMER CEHILDVRIRS NI,

2) BOP

BOP %, M JEAHARIREEDHEITL TNDINE D% I DT80 O B EE /L 1 JE i ) /N T A—
HD—DOTHY, — KA BOP BPEIT s & R ANEIMETHLHILaRLTERY, AT T
VAHNZB WL AR OFREZERT D .

AR OFHATIX, PIRZKFO-YE) BOP 78 25.2 £22.0 % THo-DITHL, 7%t HE A5
TIX 7.1 £9.9 %, A>T ARHZIE 73279 % THY, WIZRr LT DB ES
[, AT U AREEBIZ BOP OSENH BICROLIL, WETRESEYNIIRH L2
EHERLTND., TLUTHEEEEREAS T T U AR O R TIE, PPD OfE BLEFRIERIC
FeaHFH A B Z2IER O bieholo. REFFROKE Rns, PPD OB [FIERIC, Fi%E

HIRFO B 72 b JEAHAR O IR BER AL T F U ARFITHMER SN TR BRI b D, S
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BIZ, a—=XAT LA =7 RWIL A MR THDLIEND, KA D BAFRIGRVENFS
HIDHF R DOFRHEZ B T DR R THLHEE 2 BND.
3) BT
WIRoWE, FBEIEFNE, AT ARHZ I 28R 1T, PPD, BOP O#E R L[FEERIZ,

WIRZHE (0.7 £ 0.8 f) LLbERLFEEEAENRF (0.3 £ 0.5 &), A>T AKE (0.3 + 0.6
) \CH B E R SRS B, 30E O BRIk E Rk O A EE ) L BILR
BBV, BEMIMENTFET HESLIZHL D ESILTND 29, SB1Z, Ak R IED
AT DESA W OB LI T 5720, B ORIE TR IRIHELL THEITHD
EEZOND. HHED B OWFICLDE, a—XAT L Aa—T HROLAHEDIH, A
YT F AR 1.1 mm PLEOEFER DDA RIRD 9.8 % DIMITZRBOHILZIEN
WA S TRY, BRI T OREREFRZE O INT Aol enmESnTn
B, KW TY, AT T AR OB R OF-EEFREIL 0.3 LKA THY, 2055
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Figure legends

Fig 1 The examined Konus-telescope dentures.
Complete picture of the inner and outer crowns. The examined Konus-telescope dentures are

composed of inner and outer crowns, artificial teeth, a major connector and a denture base.

Fig 2 Schematic configuration of measuring bone resorption.

The rate of bone resorption was measured at insertion of dentures and maintenance based on
the distance from the edge of the inner crown adjacent to the mesiodistal part of the abutment
tooth to the tooth root apex where alveolar bone resorption is observed in the mesiodistal part

of the abutment tooth (BL), and the distance from the edge of the inner crown to the root apex

(R).

Fig 3 Number of denture and abutment teeth.

Fig 4 Distribution and number of abutment teeth.

Fig 5 Distribution of abutment teeth number used in one unit.



Fig 6 Abutment teeth vitality.

Fig 7 Comparison of tooth mobility between time of initial examination, insertion of

dentures and maintenance.

Statistically significant differences observed between time of initial examination and insertion

of denture, initial examination and maintenance (p < 0.05). No statistically significant

difference was observed between time of initial examination and maintenance.

Fig 8 Survival rate of abutment teeth.

The survival rate of abutment teeth was 96.3 %. Eight of the 217 teeth were lost, the most

common cause of which was root fracture in 6 teeth.

Fig 9 Survival rate of abutment teeth in the maxilla and mandible.

A high survival rate was observed both in the maxilla (95.7 %) and mandible (98.1 %),

however, no statistically significant difference was observed.

Fig 10 Survival rate of abutment teeth according to tooth type.

The survival rate was 100 % in the upper molar region and the lower anterior and lower molar

regions. The survival rate was lowest in the upper premolar region (88.5 %). The survival rates



in the upper and lower premolar regions were lower than other regions. Significant differences
were observed between the upper anterior and upper premolar regions, and between the lower

premolar and lower anterior regions (p < 0.05).

Fig 11 Survival rate according to the number of abutment teeth per denture.

The survival rate of abutment teeth belonging to dentures with 9 or 10 abutment teeth was
100%. The survival rate was lowest for dentures with 7 abutment teeth (93.7 %), followed by
6 teeth (94.4 %), 5 teeth (97.1 %), and 8 teeth (98.4 %). No statistically significant difference

was observed between dentures.

Fig 12 Survival rate of abutment teeth according to the vitality of the tooth (vital/non-vital
tooth).

All 8 abutment teeth lost during the observation period were non-vital teeth. The results of a
log-rank test revealed a statistically significant difference in survival rate between the two types

of tooth (p < 0.05).
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Table 1 Periodontal parameter results of BOP, PPD and MBL at initial examination,
insertion of denture and maintenance.

Initial examination Insertion of denture Maintenance
PPD (mm) 3.3+ 13ab 2.2+ 06?2 230670
BOP (%) 5.2 & 22,00 d 7.1+99¢ 73+ 7949
MBL (%) 26.3 =+ 11.8°¢ 224 + 8.5°¢ 24.0 £ 9.7

Same alphabetical characters in the row represent significant difference.



