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Fig.1 Granular Bioglass 45S5 with up to
20 #m 1in size. X900.
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Amputated pulp with well-healing, capped by Bioglass, 10 days
after. H*E stain. X40.

Amputated pulp with rather-well-healing, capped by Bioglass,
10 days after. H*E stain. X25.

Amputated pulp with well-healing, capped by mixture of
Bioglass and calcium hydroxide, 10 days after. H*E stain. X20.
Amputated pulp with well-healing, capped by calcium hydroxide,
10 days after. H*E stain. X25.
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Fig.7
Fig. 8

Fig. 9

Amputated pulp with well-healing, capped by Bioglass, 20 days
after. H*E stain. X40.

Amputated pulp capped by Bioglass showing necrosis of whole
pulp tissue, 20 days after. H*E stain. X20.

Amputated pulp with well-healing, capped by mixture of
Bioglass and calcium hydroxide, 20 days after. H*E stain. X20.
Amputated pulp with well-healing, capped by calcium hydroxide,
20 days after. H*E stain. X20.
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Fig.10 Amputated pulp with well-healing, capped by Bioglass, 30 days
after. H*E stain. X16.

Fig.11 Amputated pulp with well-healing, capped by mixture of
Bioglass and calcium hydroxide, 30 days after. H*E stain. X25.

Fig.12 Amputated pulp with rather-well-healing, capped by mixture of
Bioglass and calcium hydroxide, showing slight degree of small
mononucler cell infiltration, 30 days after. H*E stain. X33.

Fig.13 Amputated pulp with well-healing, capped by calcium hydroxide,
30 days after. H*E stain. X20.
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Fig.14 Amputated pulp with well-healing, capped by Bioglass, showing
marked dentin bridge formation, 60 days after. H*E stain. X33.

Fig.15 Amputated pulp with well-healing, capped by mixture of
Bioglass and calcium hydroxide, 60 days after. H*E stain. X33.

Fig.16 Amputated pulp with well-healing, capped by calcium hydroxide,
60 days after. H*E stain. X25.

Fig.17 Amputated pulp with well-healing, capped by calcium hydroxide,
showing irregular structure of dentin bridge, 60 days after.
H<E stain. X16.
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Figs.18.A,B Bioglass granules impacted in pulp tissue are phagocytized
numerous histiocytes (A), but no other cells infiltrate. In part,
multicleated giant cells surround impacted Bioglass
masses (B). H*E stain. (A)X200, and (B)Xx100.

Figs.19.A,B Internal dentin resorption near the amputated region (A).
Scattered odontoclasts on the resorpted dentin surface (B ).
H*E stain. (A)X20, and (B)X100.
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Figs.20.A,B Gram stain shows grampositive bacteria in some
cases with pulp gangrene. (A ) X33, and (B )Xx200.

Table 1. Experimental groups and numbers of root canals.

Experimental Numbers of treated root canals in each period Total
groups 10days 20days 30days 60days
1 Bioglass 15 16 15 15 61
Bioglass
I and 15 14 15 16 60
Calcium hydroxide
Calcium
il§ 1 15 14 15 59
hydroxide .
Total 45 45 44 46 180
Table 2. Evaluation after vital pulp amputation in each group.
Experimental Evaluation Numbers of treated root canals in each period Total
groups of healing 10days 20days 30days 60days °
well 5(33.4) 6@7.5) 960.0) 640.0) 26 (42.6)
1 Bioglass rather-well 8(53.3) 3(18.8) 5(33.3) 2(13.3) 18(29.5)
poor 2(133) 737 1(6.7) 7U6.7) 17 (27.9)
Bioglass well 11 (73.4) 9 (64.3) 11 (73.3) 8 (50.0) 39 (65.0)
I and rather-well 2(13.3) 3Q1.4) 3(0.00 6(7.5) 14(23.3)
Calcium hydroxide poor 2(133) 2@43) 1(67) 2Q25 701D
Caleium well 5(33.3) 11(73.3) 13 (92.9) 13 (86.7) 42 (71.2)
hvdroxide rather-well 10 66.7) 4@26.7) 1(7.1) 2(13.3) 17(28.8)
# poor 0C 0 0C 00 0C 0 0C 00 0( 0

( ) per cent
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Table 3. Numbers of root canals with formation of dentin bridge.

Experimental Evaluation Numbers of treated root canals in each period Total
groups of healing 10days 20days 30days 60days °
well 3/5 46 979 6/6 22,26
I Bioglass rather-well 4/8 2/3 4/5 2/2 12,18
poor 0,2 27 1/1 31 617
Bioglass well 311 779 1111 8/8 29,39
I and rather-well 0,2 173 3/3 6,6 1014
Calcium hydroxide poor 172 1,/2 01 2,2 4/7
. well 4,5 911 1313 1313 39,42
Calcium
. rather-well 310 04 1/1 2/2 617
hydroxide

poor

0.0 0.0 00 00 00

Numerators are numbers of root canals with dentin bridge,
and denominators are total numbers of root canals examined.

Table 4. Numbers of root canals with phagocytable applied materials by histiocytes.

Experimental Evaluation Numbers of treated root canals in each period Total
groups of healing 10days 20days 30days 60days
well 2/5 3/6 5/9 4/6 14,26
I Bioglass rather-well 68 173 35 02 1018
poor 12 017 11 1.7 37
Bioglass well 31 179 211 08 6,39
I and rather-well 02 173 03 1,76 2,14
Calcium hydroxide poor 0.2 02 01 02 01
Calei well 0.5 011 013 013 042
atcium rather-well 010 04  0/1 02 0AT
hydroxide

poor

00 0.0 0.0 00 00

Numerators are numbers of root canals with phagocytosis,
and denominators are total numbers of root canals examined.
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HX h208 B % Tl Bioglass Jiv 2L L -
B, EIIBTHEL -2, BBELEBIC

dentin bridge DIERIMEML, 60HETIR I
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2o

3 ) Bioglass BRIk £ 2EB(Table4)
Bioglass 2\ /e I B & D# CIIEIEHER
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Table 5. Numbers of root canals with imternal resorption.
Experimental Evaluation Numbers of treated root canals in each period Total
groups of healing 10days 20days 30days 60days
well 05 06 09 06 026
I Bioglass rather-well 1/8 0.3 0.5 02 118
poor 02 1/1 01 5/1 617
Bioglass well 011 0.9 011 08 0739
I and rather-well 0.2 1/3 03 1/6 214
Calcium hydroxide poor 02 02 01 02 07
) well 0.5 011 113 313 4,42
Calcium
hvdroxid rather-well 0,10 4/4 01 02 417
yaroxide poor 00 00 00 00 00

Numerators are numbers of root canals with internal resorption,
and denominators are total numbers of root canals examined.
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EER, 0L H%EFE T % Bioglass
4585 ILRERD SR &S TV B KER(E A v v
v LBIF RS B W i3 2 ML EORHR E 1Rk
L, EARENOILHEZRS 1,

KERIcBOLTE, [BUIBFSIXUBE%E
HbE¥TOUREPMRE (72.1%), I#HIRBR
FBLUERE HHETO0REHH3IRE (88.3
%), ZLTHRERDSIH STV BAER LY
Wy Y LAEMBOTNRTRETHRIFS LU
ROmR%2E L7, ThonBIFHB L R
Blic >\ T Z OB RO i 5 &,
dentin bridge DR IZ, WBEHIKRBVWTIH
TI353.8%, HETI323.0%, METI346.7%,
20BBICBVWTI#TII66.7%, OEETII66.7
%, MEETI360.0%, 30HBIRBWTIB TR
92.9%, DB TI2100%, METIZ100%, 60H
BizswTI, I, IEOVWTHIZBVWTHTAN
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TORETH SN, £, EHEAKRET 5
& dentin bridge DIEEKIX I B2 TI377.3%, 1
BTI73.6%, METIET6.3%&VThOEIC
BWwTbREEEECAOh BRSO
dentin bridge [ BEVIMT IR, BB & & bl
FRonEx-L, KHTH0HE TR fhoR
ICHER LT IBTD dentin bridge DIER 05
bEL - T\ e THIERME OERER]
ORI L TwBEbDELEL SN, &
DRIZDPWT SRR T A MMESDH A Do —
H, ARG I#HEIBOACAHLN, TON
RIS X GRS, ERRIMEISEESS 8 #,
FHEPLHlThY, EROBIE EHTHEED
HSED 5V SIH, LIBMEA B L CFEHEIL
WEHEHY DI - o 1B, TO& D SRR
D & BNz BERIIZ D W IR YIS D S2RY)
Rl X ZHBEEPRE GEZ SN 508,
Bioglass % LA L7 Blic D B AR 5
Nz e, MRBRICXZEELEL G,
CORIRBELTEE SIBTEET 3,

2. IHRIBBOMBETR

TKBEAL A v v Y A% BB UIMTENC RE L7
&, KBty LDBT LA UM E-T
ZhICET 2EHEBICEEBrE ST 5, 20
AP ZKE LA v vy ABHEKED Ca &8
SRR D CO. & DESIC L O HEEH Vv
v AR E NS, ThSDEEREE S I
BAN Yy AGEIERBEEKBEL I VYD LD
BEERED» S RETIRFERILLTVWEOT
BEWMHEEL SN T VWS, (RWT, T O
J& T DMEBEEAC RIMEHR DA Vv T AP
TRV LHBEOIERESLEL, Choh
RHEE A MO Z T FME~ Ot EFEL,
FFEORBDBIEENS E WD OP—BIICE
ZoNTWAKBEA VY Y 22 EH LES
DHTE N BE VI LE th O W O IE R EL T H
Brumw, Upl, CoMucRFEHIE B
& 75 - T dentin bridge BRI 2B E D H
B3L5THDY, Zz0BAEORTBERESE
DOFMIZ>VWTROWELEFE—L-RBER S EhHh
TV,
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T/, HEIEHEUINRORERIFE ORI
SWTR, 1 XEFVRERER»S, B,
HES, MEE™IX108ELIR, BV EABM IR
128 BLIRE, #E®, 1, E*, Glass and
Zander® (2 14H BRI EBER T E O K E b
BHTV5E, £»T, AEROBEYEIZ10H
BUIReE U7-43, EERIORE T IBTIRISHE
76, TEETEEIR 4], WETIXI5HH 7 6
{29 CIZ dentin bridge DIEHHSED S fz,

SEIOEBRTRABILA VY a2 BHELK
BAIA SN ARERBOELEIR208Bicks
WTbbTErEMNoBEI N, Lal, T#
TIRI0HB D & DT bR E OIETE I1EE
AN pot, £, IBHEMBEEOMIC
dentin bridge DK PHERBICEN S S
N, THhED T &5 S Bioglass EKERIL A
WYy AETIHEEESICRIZTRENRENL S
TEBHEEINS,

3. BERBAlicowT

A SR BE VIR O SRR 3 SUTHE D RIE
DA OFEBICA SN 505, MBI /KER L A
W ABIRIEREN U 7RSI R R AE R
HRBEETH LD TV, TNIBALT
HEVIR, RIEMMRRESHEN/DIE O i
KB A Vv AT VH Y B K OINEE
oDt LiiRTWE, —F, fhOERERT
& LT Schroder™ “Pi3FpkOELNT & 7 +
7 EDORRERN S, SEiCREIMSINS S
B EREERIESERE D L 2R L
TW3, & 5IARIEMSOBRERIRIET
BT O WTIIKERIL A Vv o A DR ARG
DIRBEHAZRESEE 5 T &, MStEEIHE
DEREE & 735 C & PR D (T IMEkEEET
EEATOVAI EREMHBE STV BT,
SEOEEBIE W THPIKORBZRD I D
iz, ETITIHRE (9.4%) T, IHO144E%,
O8O 2HE, T LTIHDIBETH >,
I HDH BREIZMSHSA SIS DIRSHE
DEEBRTRIEBUMTEORBRE THITR - 12
reHHMEBD | BEDATHY, SEIOKREH
5 iM% & AR & OBEIZB 5T
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Bish - teo Fie, VR OEEEITIIDIE
RiGsERs ¢ 3RAE LT3, fidicinb s
FRTFOLERERIEE SV, L L, RiEH:
DA SN RRAICHWTIZ, HhoRlE,
BIRSE D o DR, MhoNEENE -
EHEXIOND, KBLA LYY LRV
BT IEEUMTORBE IR L 185t E s 4
5h, COEFLERUMIR OB SEELS
PRABELTWABTHAHH, KEBLh Ly A
DERT v H ) ESMEERFIE S UTER L TV
5LELZohS, COBRBORIRKKRIBZ
BEZEBEFEERD, FEENFIESERT
BIEBEVE®D, Ff, KEEA LYY LD
UM < A ER IRl ER TH -
& o<, in vitro IXBIF AEEMENARE W
EBTH, ZO®WT N Y EIHEOBBE &
BICEBICET L, 1~ 2%\ T VA
JHERBEEREShTVWEY, —F, SEHOD
KT MR TIRIBESHEEE 2B R s &
RSP ->1zDizx} L, Bioglass {#H
FIDOLIRE (6.1%) TIHEMEHEZ LB ICHEE
BRATOW, Lzd-T, Bioglass DIGH
Khle> TRBHAECHEBLREEEDTESHE
in vivo & in vitro TR T 24AENH A S,
4. EBEHEN D Bioglass DIREA
KRBT 21T - 7RSS, KRTEHIRE
S UCEMAI O HEEHEANICRAT S L0H 5,
AR AR OEERTHRBENICET BRI R & 5 W
BKBRIEA Vv ABBRIRICBA LAk
IR L ORBREERICHE D, & 5 ikBEE

Bop#E &L, FRUBEEBELES T

EHHBEHELTWS, FhicXIL, BHRE
MAH 3 FElEIcEERE LCER LR
FEHI A BEBEREAICRA LT ORNELE
RITIERBEAERVEREL TV S,

AFEERIT BT D Bioglass REFHHIH A
WEEERICBEAL TOAHBVW >IN
2, WEE bEEHICT 2B AE A RS
BIRRRASNT, ThsDREAYSEIROE
BB Zh S DOFBICERMARD 5V 3R TFE
DR bhte, &1z, BAYIAHNSIE
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BB L VARSI TV R, B,
Bioglass % &8 L 7o &Ik D HiH & G RARE
BoTIBAHH & DRBERIZEAS A TRIED -
720

5. PERIRIN

Schroder™ * (3 A yE B BE UIWT 5 1<k BR AL 4
Wy AERIGH L b0 TRIBEEICE 4 O
BICHRENASA SN 5 EME L, ChIZAE
OIMENFRR & 75 » THRIEEERD 5\ IIEE
SEBELTVS, DHIIKEBEA Vv 48
HOERIC & > TN SR s hs &
WHONTERY, BETRIDLHIBELIHIR
GEWVTH B, SOlOERTIE, IBTRTIR
& (11.5%), IHTIE2RE B33%) #LT
METIE 8E (13.6%) WA A SH
feds, REWELEE > TV DRbELT
Hoto RPEINDA SN bDEBRHEZOR
BHEEOBRTA 5 E10HETIR 11B%, 20
HETIR 61RE, 30HE TR 1 1BE, 60HE T
BOBETHY, MBI EFBRAE ORI
BOTHHLBEEBA SN Eh 1, F 12,
IRRATE & ORIk TH 5 LIBHBRETHITIZ 4 6,
BRI T3 T, SERRAITIE 6 #T,
CITHHOLLRERA LN - 1, -
THEBTIRRICET 2 RERBIN ORI 2R
BHEWbE BEBIL,

¥ ]

HAREMAEID 1 > Td 5 Bioglass (4585,
RAE20 pmPI T OFRL, BAFAERD 24
IR OB & L CIGHE LSS 0%
B~ DI >\ W TR EINAZ 2BH T,
#iXk beagle KEHW, 18, IHBIUIED
3BT T, REBHEENICRE L s, R
B Tom Th 3,

1. UM IC B 2IEREE OB R IZE

KNI 3B E LERETH - o
2. IEREERIBTRETHETFH 5 0 I8

RTH-lets, IBRLP IBTRARK

bopAH oI,

3. Dentin bridge D% Al b DDE| &I
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WTFhOBTOREBETH - 1o

4. IEHTIREBE E I dentin bridge DT
RESE O 28H%E LR EESS SN,
Bioglass ASpRBEREER (o U CHAEA R
L RIRR I W ARk 2 F T 5 &
BREBE i,

5. Bioglass JGHBICB L THEHABKACE
A L7 Bioglass NIk X D EAR S
hTwieds, HEAENETRET RS
Shish -t

BERZZIChich, IATHEE TR

HEKSEE 11:229-245, 1986

B\ 7o s FER RO MR IR S AR
RICERRIHBERLES, &b, THE
W E % L BEORHRMEM L, O
PoEH VI LET,

%72, AWIFICKE L Bioglass 4555 %424t L
TR - BASLEH S F R R O KB
K. ZREZERE G UHBFRERMICT L, &
DEDEHOBEEERLET,

B, FHRXOESO—IIL, H28EEHE
BEYSHKRS (19864F 9 H14H, i) bW
THRELK,

Abstract : The effect of Bioglass on the amputated vital pulp was studied histopatho-
logically using five male beagle dogs aged 14 months. The amputatéd pulps were
divided into three groups according to their capping materials, i.e, grgup 1, Bioglass
granules ; group 2, mixture of Bioglass granules and calcium hydroxide powder ;
and group 3, calcium hydroxide powder. The pulp tissues and their neighboring
hard tissues were examined 10, 20, 30, and 60 days after the vital pul\p amputation.
The results were as follows :

1. The morphological healing process of amputated pulp tissues in group 1 and 2
was basically similar to that of group 3.

2. The evaluation of healing process of amputated pulp tissues showed a tendency
to be more satisfactory in group. 3, less in group 2 and still less in group 1, but
these defferences were not significant.

3. Dentin bridge was formed on the pulp surfaces in each group at the same ratio,
but the width of dentin bridges in group 1  was thicker than those in groups 2

and 3.

4. Bioglass granules impacted in pulp

tissue were phagocytized by numerous

histiocytes, but no injurious effect to pulp tissue was seen in any of the sections.
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