1999411 A 1H

R Z

113

e U R SRR R D N T BRARAE .~ D&

HOF R ET W O£

¥OE W E

BRI & 22 XM 2 VBRI A V77 v MRESTRR S LIRS BN, —F
XM R (HBO) 3 BRI £ BE T 282X 15 5, AMEICEVLThhbiud, KaHEHs
HISHESL L 724 75 v MZxtd B HBO OXR & BBV C (1), BIERICHETILEA v
77V MIZXT 2 HBO OGR4 BHHEERIZ X 0 (2) BET L 7=,

(1) BA B KURE DML O EBHIC B O CREHRIEHE %220 72 F5 & 2213 FESICHEY L 7- 228K
DAYT IV OREET o7, THIZBOT, A V772  O47FERIZHBO M BE1197.8% ,
HBO JEMEAT#E23983% TH - 7=, LEHIZHWTIE, FEfTREN80%, IEMITEEMN60%TH - 7=,

(2) BHERIHESL L =4 T TV b

v Y F O THB IS EREEE T, BEBICA V7Y P EREY L7, 20003 HBO £ 6T L |
200LIZHBO % AT L5 22 5 72, EF80KRD A V75 Vv MIZDWTHRE L7, B4R 4 MGIEA
THMLAEZ 5, HBOJEMATREE B L THBOMA B IZERICE VWEHAZLATED 5 i,

XF—U—FERAMA YTV, BRAHRIEEE, BB, BRAR, SREMRERE

The Application of Hyperbaric Oxygen Therapy
to Osseointegrated Implants

Toshihiro Sawai*, Atsushi Niimi**, Minoru Ueda*

* Department of Protective Care for Masticatory Dis-
orders, Head and Neck and Sensory Organ Medi-
cine, Nagoya University, Postgraduate School
of Medicine

** Department of Dentistry and Oral Surgery, Chyu-
nichi Hospital

The irradiated bone and non-vascularized grafted
bone is not good bed for implant placement. On the oth-
er hand hyperbaric oxygen therapy (HBO) can acceler-
ate healing of bone. Therefore, we investigated the ef:
fect of HBO on the implants placed in irradiated bone
by a clinical survey (1) or in grafted bone by an animal
experiment (2).

(1) Implants placed in irradiated bone
A survey was undertaken to analyze 228 osseointegrat-
ed implants placed in irradiated maxillae and mandible
of 44 Japanese and U.S. patients, In mandible, the sur-
vival rate of HBO group and non-HBO group were
97.8% and 98.3%, respectively, and in maxillae, it were
80.0% and 60.0%, respectively.

(2) Implants placed in grafted bone
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Eighty implants were placed in the bone grafted from il-
iac crest to bilateral mandible of 20 rabbits with HBO
and 20 rabbits without HBO. The bone-to-implant con-
tact was measured on histological specimens. The
bone-to-implant contact was significantly higher in the
HBO group as compared to the non-HBO group.
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Table 1 Correlation Between Location of Implant and Survival Rate

Patients Implants Implants Implants *Survival

HBO treated placed buried removed rate (%)
Maxilla - 9 42 7 14 60.0
(+) 4 17 2 3 80.0
Mandible -) 26 119 2 2 98.3
(+) 10 50 4 1 97.8

(no. of implants placed no. of implants buried - no. of implants removed) X 100

*Survival rate =

no. of implants placed - no. of implants buried
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Table 2 Bone to Implant Contact (mean % +SD)

grafted bone host bone
days HBO non-HBO HBO non-HBO
20 3+3.0 3%55 11£13.0 26+15.8
30 17+10.0 716.6 471176 35157
60 18+6.1 10£4.5 43182 53*11.9
90 23t44 15+6.4 681126 60*11.6
120 38t76 27172 70+£6.6 64x104

FTHLEVWIWELD 521, MO 2 EEEER
BEOGA, BAEE NI BT s
BWiz¥, ZZICHEMENA VYT TV FEBEO
BERASBEL , BREAMET 5 HMEh 5,
—7%, HBO KB RIAIZ I 1T 2 MEH4E %+
L, MR IR TREH 5. bhbhid
U & A CEBEREREE O BHE 4 HBO 23T
FTHIELERELLW, AKOEBRREHVTH
RIGESEERAM AR ISR L 2F 2 v A VTS
Y MZXT 2 HBODRR & MMBFEMICREL 72
15)o

HARAGY Y F400TIizxt U, TEEYIHE % ki L
TS50 H& ISl TEEE T2 6 X5 X 4mmD &R
HEFK L 72, BBRESRMARCXE XOBER
EMMEL, BE248mmEFESMmOMF & El4
Y7 MISTREE Lz, #litk20E 0 ERTERE
PRE (24ATA, 60%53) % JitifT L 72200 % HBOJEAT
BL L, HBO % HBIT L & A - 72200013 5§ BT &
L7z, 20, 30, 60, 90, 120 AL, JEM
KSR AR, Bt Vv Ty v REED
AR & BEE R & BAEARALIC 20 CEHIL 72,
BEE A2 50 TIZHBOREATRE & X R RERS 12
WBHBZIIBO b hah - 728, BEEAICHN,
TREHEICERZESEY 67z (Table2), L
U, BHEERRL & HBE L CREERN TR B A%
IMEVEZE R U7,

ZORRE O HBO L EHERSAE T IC IR A L
AT IV POBREAEREDIMERD B &
PRE XN,

= i
BEHRREEND AL v 75 v R B & OSEEEE

BWENDA V75 v MEVICHT 3 EXERE
BEOHBICE U TRE Lz, BORMSEVE
PIZHENL T 24 V5V VP DTFHEERED 5720
ICEREBRFERIEHTHIEELI 6D, L
2L, BREBRRFET TN COMRIZBE T
BETIdaL, ERMICAS EBlisieRETH B
LW EE L B Lk BEERAR O A 7
KO HELESORF B BEEBbh 5,

(Z £ X #®)

1) Branemark, P.-I., Breine, U., Adell, R., Hansson,
B.O., Lindstro m, J., Ohlsson, A .: Intra-osseous an-
chorage of dental prostheses. 1.Experimental stud-
ies. Scand J Plast Reconstr Surg 3 : 81-100,1969

2) Albrektsson,T., Dahl, E., Enbom, L., Engevall, S.,
Freiberg, N., Glantz, P.-O., Kjellman, O., Kristers-
son, L., Kvint, S., Ko ndell, P.- A .,Palmquist, J.,
Wern-dahl, L., Astrand, P.: Osseointegrated oral
implants. A Swedish multicenter study of 8139 con-
secutively,inserted nobelpharma implants.]. Peri-
odontol. 59 : 287-296, 1988

3) Johnson, R.P., Marx, RE., Buckley, S.B. : Hyper-
baric oxygen in oral and maxillofacial surgery. In :
Worthington, P. & Evans, J.R. des. Controversies in
oral and maxillofacial surgery, 1st edition, p.107.
Philadelphia, PA : Saunders, 1994

4) King, M.A,, Casarett, G.W., Weber, D.A : A study
of irradiated bone : 1. Histopathologic and physio-
logic changes. JNuclMed 20 : 1142-1149, 1979

5) Jacobsson, M., Jonsson, A.K., Arbrectsson, T.,
Turesson, LE.: Short- and long-term effects of irradi-
ation on bone regeneration. Plast Reconstr Surg
76 . 841-848, 1985

6) Marx, RE., Johnson, R.P. : Studies in the radiobiolo-
gy of osteoradionecrosis and their chemical signifi-
cance. Oral Surg Oral Med Oral Pathol 64 : 379-



116 VBt = A THIRHELDHBO DA

390, 1987

7) Larsen, P.E., Stronczek, M.J., Beck, F.M., Rohrer,
M. : Osteointegration of implants in radiated bone
with and without adjunctive hyperbaric oxygen. J
Oral Maxillofac Surg 51 . 280-287,1993

8) Johnsson, K., Hansson, A .,Granstré m, G., Jacobs-
son, M., Turesson, L. : The effects of hyperbaric
oxygenation on bone-titanium implant interface
strength with and without preceding irradiation. Int
J Oral Maxillofac Implants 8 : 415-419,1993

9) Granstrom,G.,Bergstrom, K., Thellstrém, A., Brane-
mark, P.-I: A detailed analysis of titanium implants
lost in irradiated tissues. Int J Oral Maxillofac Im-
plants 9 : 653-662, 1994

10) Andersson, G., Andersson, L., Bjelkengren, G.: Oral
implant rehabilitation in irradiated patients without
adjunctive hyperbaric oxygen. Int J Oral Maxillofac
Implants 13 : 647-654, 1998

11) Niimi, A., Ueda, M., Keller, E., Worthington, P. : Ex-
perience with osseointegrated implants placed in ir-
radiated tissues in Japan and the United States. Int J
Oral Maxillofac Implants 13 : 407-411, 1998

HEER# Vol33 No3

12) Shirota, T., Ohno, K., Michi, K., Tachikawa, T. : An
experimental study of healing around hydroxylap-
atite implants installed with autogenous iliac bone
grafts for jaw reconstruction. J Oral Maxillofac Surg
49 : 1310-1315, 1991

13) Jensen, O.T., Sennerby, L. : Histological analysis of
clinically retrieved titanium microimplants placed in
conjunction with maxillary sinus floor augmenta-
tion. Int J Oral Maxillofac Implants 13 : 513-521,
1998

14) Sawai, T., Niimi, A., Takahashi, H., Ueda, M. : Hia-
tologic study of the effect of hyperbaric oxygen
therapy on autogenous free bone grafts. J Oral Max-
illofac Surg 54 : 975-981, 1996

15) Sawai, T., Niimi, A., Johansson, C.B., Sennerby, L.,
Ozeki, K,. Takahashi, H., Albrektsson, T., Ueda, M.
: The effect of hyperbaric oxygen treatment on bone
tissue reactions to c.p. titanium implants placed in
free autogenous bone grafts. Clin Oral Impl Res
9 :384-397,1998



