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Table 1 Age Distribution

Age | Male | Female | Total _

20—29 1| 0 1
_%-39 | o | 3 | 3
4049 | 7 | 6 | 13
_50-5 | 5 | 5 | 10
_60-69 | 5 | 4 | 9
_Total | 18 | 18 | 3

Table 3 Occupation Distribution

_ Occupation Numbers
Housewife | 10
_ Professor T
_ Businessman o
_ Executive |} 4
Teacher 4
_ Self-employed | 2
None 2z
_Total | 3

D, Biff4.5mme 4 mm® FFEATHE, B 4mm
OTFERIEE, BEX6 mmD LEAFIER, [ FHA
FEio 6 e, BEE3M1Tmmo F FHEAFAKHRA
O 2EHEERV., SREOATEIBOIREFiIg. 112
A, KARBATLHBOBEZ c LELYNIEES
Fig. 2iXiRT. 7% 5 aNBATLEROMEKE L U

Fig. 1

Apaceram type N artificial roots.

A : Upper molar type (6 mm in diameter, 15
mm in length)

B : Lower molar type (6 mm in diameter, 15
mm in length)

A’ : Upper molar type (17 mm in length)

B’ : Lower molar type (17 mm in length)

C : Standard type (5 mm in diameter, 15 mm
in length)

D : Upper incisor type (4.5'mm in diameter,
15 mm in length)

E : Upper incisor type (4 mm in diameter, 15
mm in length) ’

F : Lower incisor type (4 mm in diameter, 15
mm in length)
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Table 2 Patients Treated with AR Therapeutics
) Implantation AR Numbers | Date of General
No.| Patient [Sex|{Age| Date Numbers [Implanted Site Séequential Evaluation | Evaluation
TroOwn
1| NY. | F |4 ]| May 29 2 16 4 Mar. 10923 | excellent
2| HT. | M |67 ] May 2590 3 |Te5] 5 Apr. T7'92 good
3 Y.A. F | 49 Jun. 6'90 2 21 4 May 29'92 | excellent
4| S.0. |M |49 | Jun 690 2 718 DZ—JE ﬁ May 29'92 bad
5| MN. | F |57 Jun 1590 2 |ler 4 Jul. 392  good
. ke [6 3 .
§ KW. | M |50 ]| Jun. 2090 3 62,' 1 ~TT: 4 Jul. 3'92| excellent
7| HS. | F {3 | Jun 21'% 2 651 3 Jul. 29'91 | excellent
8 | KA. F | 38 Jun, 22’90 2 _6§] 4 May 29’92 | excellent
9| TS. [M]|55 Jul. 6'90 | 2 54 | 4 May 1992 |  good
10| JM. | F |54 Jul. 12'90 1 il 3 “Jun. 1'92 good
6 | 567 1967 : 5 Jun. 3092 poor
11| MT. | F |57]| Jul. 1890 5 5 ~6): 3
] 1 _51:3
12| T.T. | F |67 | Jul 1990 2 |6l 4 Apr  9'92| excellent
13| T.Y. | M |50 ] Jul 20190 2 168 4 May 19'92 | excellent
14, TK, F | 69 Jul, 25°90 | 3 876 | 5 Jun 2’92 | excellent
15| KS. | M|6| Aug 190 2 | _1l7 L_:ZJ_ o Nov. 30'91 | good
6] TM. | F |61 Aug. 2'90 3 678, 5 | Mar. 1092 | excellent
67 L67: 4 May 10'92 good
17| HK | M| 46| Aug. 2'90 4 717 T 4
o 71 2
18| SS. | M |46 .Oct. 11'90 1 71 2 Dec. 5'91| excellent
Jun. 2090 2 [57 [6:207:2 .
_19 AY# M| 51 Oct. 30'90 1 H-;ﬂ- 7} 2 Jul. 15’92 | excellent
20| SH. | F |62 Oct 3090 2 [78 3 May 19'92 | excellent
21| AM. | M |48 Oct. 31'90 3 |345 5 Jul. 1692 | excellent
2] T.T. F |3 Oct. 31°90 1 La. 2 Aug. 20’90 | excellent
_67): 4
23] EK. | F |46 | Dec. 2090 9 7621[12467 21]12:6 Apr 992 good
467 : 5 o
24| K.O. | M| 23| Feb, 2691 4 11123 _ 6 Mar. 392 | excellent
95| TS |M|62| Mar 691 4 —g%{ g Jun  2'92| excellent
%6| I1T. |F |57 | Mar. 791 2 | 75 ] 4 May 29'92 good
27| T.N. | F | 46 | Mar. 14'91 1Ll 3 Jul. 5'92 | excellent _
28| T.0. | M 161 | Apr. 1791 2 78~ 3 Jul. 16'92 | excellent
Oct. 12'90 4 [4567 [4-7:6 ,
29| M.S. T |42 May 2291 3 654 | e54): 6 Jul. 9'92 good
30| YK. {M |55 Jun, 2691 4 21l 2 1 Dec. 12’91 | excellent
Mar. 27°91 4 87| 67 87l: 4
[78: 4 ,
31| T M| g 9 Iy T2 Mar. 10°92 good
B B L7:2 o
32 1.0. M | 66 Jul, 891 1 L7 2 May 1992 | excellent
33| NNH. | F | 49| Jul 1091 1 5] 3 Nov. 1991 good
34| JO. | F |5 | Jul 2590 1 7] 2 Jun. 25’92 | excellent
3% TM | M|46| Aug. 591 2 [57 4 Jun. 2'92 | excellent
361 MM, | M |5 | Aug 21’91 2 15 | 4 May 29'92 | excellent

AR : Artifical Root
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Instruments for artificial root implan-
tation. From right to left : reamer,
guide plug, trepfin, bone bar-1
(5 mm in diameter) and bone bar-2
(6 mm in diameter).

Fig. 2

Table 4 Component and Material Properties
of Apaceram N Type Artifical Root

Component : Hydroxyapatite
Molecular Formula : Cau (PO+)s (OH):
Theoretical Density : 3.16 g/t

Purity 99.0%

Table 5 Material Properties of Compact
Sintered Apatite

Relative Density : 99.2%

Vickers Hardness : 6.0 GPa
Bending Strength : 220 MPa
Compressive Strength : 500 MPa

Ytk % Table 4, Table 5iC/R9. KEEETHMEL
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BH L ROTEEERIRICHBIGT 35— 2RV TH
LR L, 7o—-XITTATHIROI 2R L
refkic, RRHEICESRHEYME(S e+ 427+
MUY LADERBE) THERR, EEMI0LmD T /Y
74 PERNAEERICEA L, ATHRIB:FRcTR
CHEBLTERERT LI RWT, 50 UDBE
WXAEERL, EHL TEW I EREREEETED A
TR %, MES LY Y IcTHBL, chii
HL . URHBMEMEEEORS T, AMERAELEN ST

EEBI A, MNAWEBFICEMT LU,
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4) FEREEOMESE KNS
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VEBEEEREL, HIRRBET . —HicHE~
OEETYURBEETED £ 2 R h i h EHEE
fioffiEfl b d - 1. FEEEEOEREEE R,
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TR EE BV, XEEBXUALEREBEEE &
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Rwvi.
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BREEE 25 & S I RBEPHROBERE LT 1.
7o, BABBEDIC ATRBEOBEVIKENERT &1 iE
B, EROKIBABY LZZLSNIER>WT
&, ALRIROZBFHR LT~ £O®REBH 1 A
Fic XRERE 2TV, AEFONEEROBRELT -
fo. g1, WRORBEE EREROBRENRIL S
VicERESHC X BEL 7o, HAOBHEIHEMO
EERH SERLED . FHEHZERERENT S &
Hic, BRSO BIRE - SOHE L, SR O
FERROSMIC K DHELEIT- 2. MEHEO—K%E
Table 6 iZ/RT. BAHETO~ 3 EHBDTEITEL,
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Wi BRIFIE L TR, BERICEALSEE L ZER
DIRVIREEEHMic b DR L, BESATHRE
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BREy « BEE 2 O IS HEEMIBREEEL W &1L A TV B IEH
ERDIOFEEE Lic, —FH, ALRIROBEEICEKRT
P & 12 BIMBREORRD b D2 KHFIE L. [
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Table 6 Table for Evaluation

No. Evaluation _  Grade Point
Ealuation
_ | Implantation Technique - ~ .
1 Wound Healing none 0
— Disturbance _| positive L 2
2 Replantation gg:iiive (2)
_ | sSignsofinflammation | _ grade width ]
none 0
slight under 2 mm 1
3 Redness megdium 2 to 4mm 2
| _lextreme | over 4 mm 3
none 0
. ight under 2 mm 1
4 Swelling f':xegdium 2 to 4dmm 2
R extreme | over 4mm B 3
none 0
5 Pus Discharge 2;%}11111 é
N extreme 3
Gingival Condition | ~  grade | depth )
gingival sulcus | under 0.8mm 0
6 Pocket Formation slight from 0.8 under 2 mm 1
medium from 2 under 3mm 2
B extreme over 3 mm 3
none under 0.8 mm 0
1| Gingt Raracion (S| Fomddudertgmm |
o ) extreme | over3mm 3
Complication _ |\ L B
None none 0
Internal (External) positive 3
8 Dental Fistula
Osteomyelitis positive 3
Sinusitis | positive o 3
Implantation Status . _____grade
none 0
9 | Mobility fifd}i;m é
extreme 1 3
none 0
10 | Vertical Mobility slight !
medium 2
o extreme 3
Occlusal State
none 0
1 Masticato_ry sligl?t 1
Disturbance medium 2
L - extreme o 3
Radiographic Finding
clear lamina dura formation 0
12 Lamina Dura . lamina dura'formation . 1
Formation obscura lamina dura formation 2
o without lamina dura formation 3
none 0
13 Apparent Bone ' sligbt 1
Resorption medium 2
N . extreme ~ 3
none 0
14 General Fugctional slig}}t 1
Disturbance medium 2
. extreme 3
15 | Falling Out of AR | failure
General Evaluation Good : 4 to 8 points Poor : up to 13 points

Excellent : 0 to 3 points

Bad

: 9 to 12 points
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Table 7
Type of Artificial Root Size Numbers
Standard Type 5mm in diameter with 15 length 28
Upper Molar Type A 6 mm in diameter with 15 mm length 21
Upper Molar Type B 6 mm in diameter with 17 length 4
Lower Molar Type A 6 mm in diameter with 15 length 19
Lower Molar Type B 6 mm in diameter with 17 length 4(5-1)
Upper Incisor Type A 4.5mm in diameter with 15 mm length 14
Upper Incisor Type B 4 mm in diameter with 15 mm length 5
Lower Incisor Type 4 mm in diameter with 15 mm length 3
Total 98

Total implanted Artificial Roots : 98

Lower molar of 17mm in length was changed to one of 15 mm in length.

RAETTH -1, BREFMETT- 2B, Bb
BVSDORIERAIETATH - 2. BEBEELRIIE
EDbomhA, BEOLOM4IHLA, EHITHA
TH-1:.

3. ARERES L UEFHE
1) KR
FHIABGI THT » 1 RER 2 L TR (ABEEIE 198D,
AKBBED S TIT - LGEFIBLIFITH - 7. 2EF &
bR T T » . AR DO—% %£Table
2Ly, FlET - cEEREIHMIET, B L
ATHEIBOEBIIBETH - 72, BRI FHRET-1-

R 2EERMB D, 2HOFHTLEDOATERD

PR EfT- 7. Y LIAIHIBOEEOARRE
Table 7 23 . ALEBOFXERIOEMETable
8IT/RY. 2AHEIFORLL IR T, RWVWT1
ABTH, 3FZVS5FTH-7. ALEBOEEND
BV %ETable 927" 3. BN OBKEHT,
FHIXEES K UHEER K >VWTRET 5(Fig. 3).
BHERERAE B 53188 TAT IR A41A, DX ER
ML T28F, ThS5DESEFH8HITERTS »
fo. &1, ATHEROIEFB (BB O Rk
A% Table 10iz7R7. RIEMDERRH % Table 1
Ry, BRI DOAR%Table 12icRT. ALK
ROBENERBI(BE ) O £ Table 131K T,
AT RIR O AEFIB (Mt R DX #E % Table
14127k 7.

REYERR TR, B TRIT23MITHIGLI%, B
FFOS11BTHIBLY, PPARBLEREBSEIFTENE
N 3% TH - (Table 13). ALHIBRORLIER

Table 8 Implanted Numbers of Artificial Roots
ARs 11 2(3(4(5]6[7]|9

Total

Case Numbers| 7 |16|5 [4[1[1]1]1] 36
ARs : Artificial Roots

Table 3 Type of Implantation(Each Patient)

Implantation Patients | ARs
Free End Type 18 41
Intermediate Type 10 28
Complex Type 8 29

Total 36 98

b ;Jv e -
. e Nusal cavity
b\ o

J LY hiéxillury]sinlj_‘v

Fig. 3 Illustration of three types of artificial

root implantation.

A : Free end type
B : Combined type
C : Intermediate type

BIHEETERE B ORE T I, 3 T BT AU iR
T308h216(70%) « 464264 (57%), thifix &1
DSITEIPL161(65%) + 424294 (69%), thfIX &I
LBRESRRY & ORERID 5 Bich 4 $1(80%) - 104 8
A (80%6)TH - fo. RUFHSHEREHEI T30H b 8 F (27
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%) « 46Kh194(39%), thIXERIH1THch 5 £ (30
%) « 4241074 (24%), HEERIS 5 Filch 1 51(20%) »
104512 K (Q20%) TH - 2. PPARBRIZPRK A BT
Bih 181(K16 %) » 22K 3XZMT%)H b, KRR
EEEREIS0FIH 1 B1(3 96) - 46F P 1 R (2%) iR S

Table 10 Type of Implantation
(Each Crown Splint)

Implantation Cases ARs
Free End Type 30 44
Intermediate Type 17 42
Complex Type 5 12
Total 52 98
Table 11 Results of Evaluation
Evaluation Cases Numbers of ARs
Excellent 23 (63.8) 71 (72
Good 11 (30.5) 23 (23)
Poor 128 3 (D
Bad 128 1(CD
Total 36 (100%) 98 (100%)
Table 12
Evaluation Excellent Good | Poor | Bad| Total
Points 0123 4 8 11 18

Case Numbers

8 5 29 4 6 1 1] 36

Table 13 Resulis of Evaluation in Patient

Excellent | Good | Poor | Bad | Total
FreeEnd Type | 11 6 | 0 | 1] 18
Intermediate Type 7 3 0 0 10
Combined type 5 2 1 0 8
;I‘_qt.al 23 11 1 1 1 36?/-

Reimplantation- 2 : One was exchanged and one was replanted.
(free end -one case, intermediats-one case)

FEADO7/v9 4 P ALRROBEBRKIC>VT (9

hic. BHTRIFERIFESOEIEMMIL, HEEER
BN33081294(97%) « 462 ch452<(#998%), RIX
BRUI1THI1166(94%) » 424013924(93%), AR
b3 5 Filrh 5 41 (100%) « 10X &HITH - 712, ALK
BYERENELDE(AET HRMMEILE, JERE
LCHEET 2RI ERIOBMENE bIti3 LA ERIL
Th-lc. 2EFIcB T 3 BEFIORIIRIZ, 36§
3564 (979%6) « 9841974(98.8%) T, & BT i3526
$1514(98%) Tdh - 7=.

POARDOIES BEREZBEHGLOMBEE K
M & OEEIREE) o) THY, WEEROETE
ORET, FREHLHRBIFTH - 124, #HReicn
BHERBRTREL 1. BSOS EREL RIEL,
R OBEEZI TV ElicbizhORo
BERUIRELMET 2L BB BET 2 LR
BUERITH . BEOMRERORBERES ¥,
BEOBIEZBLL, MREMERL LBEREN I
BEELTVS,

B [RB] & - ki, LSERECED
THRRBESORWEFT, BRNERICBVTE LS
—, BIRHSEMIC ALSRIREZHEILL, &) TRIFS
BBERLTOIAESATS » 7o, LU L AT
b 2 HNT, ZERERICS S 1 XBMNY 3
febICHEM L, $TIESL T ATERBO8E
EEHEETIEIRLT, BLATEIRB, EE
LIBEsR EBfEs L CEE L ERTH -7, |
MEN OBETHEN SR LOBICER S Wb,
HE - $HED RO BERIC X 2 8Afih /168,
B ATSEHEICER L L £ SN BIERITH -
fo. MAHEBEBRVELY, hTEBEs s D ER
KREPEDON, ZELLIRBICEET 2 E-T
WIEVONERTH B,

2) TEGIBLE

ER1 62 K FRGEFIFES20)

¥ F THEKEREEOBRERRIBE ([78)

Table 14 Result of Evaluation in Implantation Type

Excellent Good Poor Bad Total
Implantation Type | Cases ARs | Cases ARs | Cases | ARs | Cases ARs | Cass ARs
Free End Type 21 26 8 19 0 0 1 1 30 46
Intermediate Type 11 29 5 10 3 0 0 17 42
Combined Type 4 8 1 2 0 0 0 0 5 10
Total 36 63 14 3 1 3 1 1 52 98
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BEERE HRHIEL L
HMEREREATIC 3 T A B ETHE O R 876 | 12 By
MBEEHBL, TEAOEEO7 ~+ 5 ANYATH
BE2EEYLC2EEBLTVIEFTH - 12,
(780 /kigEIz, OB & 0K T FEAFE
W& EAET D 2 KD AT ERAR L. HIL %108
PEREI I 7 v F & v ORI IMTEEAEL, 20
BARBEUT I TR T NS HIF b 75 BRIT AR S
BLTW3.

Fig. 4 ICBEAIEERIC T A AN HEST L 72400 A 1558
B0 XEEHE%ERYT. Fig.5ic (T8I L ATH
Rol4h A EBKO XBEAERT. & bIickiE
BERTEEAONBBRER A MK - - HES

Fig. 4 Casel (Case number 20) : 62 year-old
female, implanted in right lower
molar region, 40-month postop radio-
graph. Linea alba (lamina dura) with
functional trabeculae is clearly ob-
served.

Fig. b

Case 1: Artificial roots implanted in

left lower molar region, 14-month
postop radiograph.

Fig. 6 Case 2 (Case number 14) : 69-year-old
female, implanted in right lower
molar region, 20-month postop radio-
graph. Linea alba (lamina dura) for-
mation with functional trabeculae is
observed.

(lamina dura=BIHEEBEFICHEY T 2) ORI R
HicligEans,

R 2 698 ki FBUEMEES)

E R A TEACIKEOBEEERKIEF B76])
BEAERE  KSECHIAL L
FHoOKE E OBIRT, 8 @RS 76T
EAREIRRIE, 4313 A L7, HTH S b HEE
BT v F 5 VIR M SRS L 2. BREE
Brc T OREEFTS EbBIcMBEAREL S, B
TFISHBRERMRL T W3, Fig. 6 IcRE K200 B
BEO XEHETT. BIEETOS 5 FREROR
» &N % RIHERST6 IR o h 3.

Fig. 7 Case 3 (Case number 6) : 49-year-old
female, first visit appearance with
progressive marginal periodontitis.
Upper and lower incisors were shed
freely.
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Fig. 8 Case 3: Orthopantomograph, immedi-
ately after initial treatment of peri-
odontitis.

EF S 508 St SMBGEFES6)
¥ R SARRICLZEOBITL B0 BRRER
DR I

B fHELL

FH 3 ORI B & CEEIRESVREAS S 0, #FT L 1
BRI & 0 32]12& 31| 23D F AL HE L BEASH
b3l § F T BB LTV . NRERACRET,
Fig. 71m3 &5 REAOLEHLEIzh: b ED
Shic. KIEHEEYLWich: 2RI 2 H
BTV, WEKRE, HRERHEETL, DREER
EEAT -7, WEAKEYSS 2IREREL BB TH
EOF LVEE, KBSt MM & o EE
Liz. oot vy <y + ®BE%Fig. 8K
¥ BB OE%K, 2/12 6| ORIBIRIC A TH
IR R L 72

2 FHaER %, 6 I FTRARSEMATERA
HSE U 7o, T SRR VIBR AT & BIREETLER @ iA 9
AEME LT[ 2 OB T - 2. HT®RH2DH

Fig. 9 Case 3: One-month postop picture of

artificial roots.

PR 795 4 F ALBHOBESREIVWT (D

YR
* Y S O
‘ ; R AN ’ ¥

Fig.10 Case 3:19-month postop appearance,
J years after initial treatment of peri-
odontitis. Gingival inflammation has
recovered.

Fig. 11 Case 3 : Orthopantomograph, 19 months
postop, 3 years after initial treatment

of periodontitis.

LB I Vv F 9 v R oSSt R A L.
Fig. 9 M V¥ 2 0 ADOKEERT. Fig. 1012
21l 120 M EEREORT K195 R OEETS 5.
ERKERRFRH CHESN TV S, Fig. 11i2fEHH
DANY NN EBHEHTH S, Fig. 8 L HBLTH
FEE OB OFWLEEIEHMSED Sh b, BIE, BIRE
REBHFOBEAS | S SfH LTV 3.

REFl 4 59k B KEHRUEFIES36)

* F HLYESEORNORER S KOBE
BT 5 | 2 HREMTS | ORI &R % 3
ik, B AR BN OEEE A S &
OEEEHRE L.

BEEFE #I2RH RO U o - 1o, ATHR
FEABS L - ERICTHMEE OEESRE
ah, EffolEB2E L.

— 143 —



U2 HAEME Vol. 11 No. 3 (1993)

Fig. 12 Case 4 (Case number 36) : 59-year-old
male, with partially progressive peri-
odontitis, immediately after implan-
tation. Radiograph shows marked
bone destruction (arrows).

Fig. 13 Case 4 : Radiograph, 9 months postop.
Marked bone regeneration is observed
(arrows).
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Fig. 14 Case 5 (Case number 23) : 46-year-old
female, with partial edentulous upper
and molar regions. Teeth with mar-

ginal periodontitis, impacted left

upper wisdom tooth (black arrow),

and thin alveolar bone under maxil-
lary sinus (white arrow) are observed
in orthopantomograph.
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Fig. 15 Caseb : Orthopantomograph, immedi-
ately after implantation of 9 artificial

roots. Artificial roots were implanted
after replantation of impacted wisdom
tooth for use.

— 144 —



U2 HAEME Vol. 11 No. 3 (1993)

Fig. 12 Case 4 (Case number 36) : 59-year-old
male, with partially progressive peri-
odontitis, immediately after implan-
tation. Radiograph shows marked
bone destruction (arrows).

Fig. 13 Case 4 : Radiograph, 9 months postop.
Marked bone regeneration is observed
(arrows).

RIRE O 1 D BRI OB iR T
ERD-IHEFITH 5. VIBKCTAYE DR S %57
W, L TEIE L TV 64| OBIRRIC & D KR D
LEHERD D, MEREEET 7. HREEHERLE
v, 64| OBHIZLSIB L, BAHSLE LIBIETS|
EERER, 7 i EHERRA TER(E S 1Tmm) %
WS L7 WY E%OXEHFEAFig 12IcRd. 4]
& T | DB SR OBUERIUE AT S h B (R
HD. Fig. 131278 9 2 AEGRE O XEHETEH 243,
B ORI O FEHREE D >0 5 (RED). KL%k
WHIEE T L EE L, #ik 70 HEEN I EIEs i
EFF s oREMNIEMETERUESE L. #Hit
HEBC T 2 FRPFEREIc b hdbb T, EK

Fig. 14 Case 5 (Case number 23) : 46-year-old
female, with partial edentulous upper
and molar regions. Teeth with mar-

ginal periodontitis, impacted left

upper wisdom tooth (black arrow),

and thin alveolar bone under maxil-
lary sinus (white arrow) are observed
in orthopantomograph.

DT L AR EEERNE T 2REAKRET, BiE

DOHETT U 7o il 05 A TR T & 5 IE N1 DL

k> TEBELLBITH Y, REEOFMMRE R TIE

flces s,

iEF 5 468 K¥E BEAVEFAES2))

¥ F 76|67TRIELE®21 120D HE %KM O BE %
A5 ALRRHEDORE

BLOERE R BIHL L

EEFCIBREESHELEL THO (Fig. 14: K

Fig. 15 Caseb : Orthopantomograph, immedi-
ately after implantation of 9 artificial

roots. Artificial roots were implanted
after replantation of impacted wisdom
tooth for use.

— 144 —



FRRO T8 4 P ALRHMOBHRBREAIC>0T U9

), ELERBEOBEs#S, XBRFEITH2~3
mmDOEE LHME N (Fig. 14 : KENA), A
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Fig.16 Case 5: Orthopantomograph, 4
months postop.

Fig. 17 Case 5: Sequential crown splints with
key-ways. No marked gingival inflam-
mation is observed.

Fig. 18 Case 5 : Photo 16 after implantation.
Gingiva around artificial roots ap-

pears normal.
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Fig. 19 Decalcified specimen of dog, 6 weeks
postop. Epithelial attachment to hy-
droxyapatite artificial root (AR) re-
sembling natural tooth is observed.
Formation of alveolar bone proper
is also observed. Periodontal space
is still wide because so soon after
operation.

Fig.20 Undecalcified (left) and decalcified
(right) specimens of the same artifi-
cial root (ZrQ:)implanted in upper
premolar region, 16 months postop.
AR : Artificial root
NC : Nasal cavity
Formation of alveolar bone proper
with trabeculae and fibrous tissue at
orthogonal or acute angle to the
root surface is observed.

fED SHEAT U A R EE  E L SR 0 MAl L fofEHic
IGE U7 AT SRS, s B4 RIBREF I L T
BHTEMTH B LIRS N,
RORBHREOWRICR, MHOERKKILT DS
MBS (material effect) DA% 5%, BIRHER
(shape effect) B & HBEERN R (functional effect)
D3 HFDORAENTNEBLELEZ Sh 5T MBAED,

Fig.21 Enlarged part of Fig. 18. Parallel
dense fibrous tissue with orthogonal
fibers and cells is observed.

Fig.22 Enlarged part of Fig. 20. Parallel fi-

brous tissue attaching to artificial
root with angled fibers and cells in
araw (arrows) is observed.
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Fig. 27 Calcified artificial root surface ob-
served by SEM, 18 months postop.

Fig. 28 Calcified tissue with fibers attaching
to artificial root surface, observed
by SEM, 24 months postop.

g eMrmans(Fig. 22 . KEHD. kL LA
THRIROREICIIRE & LFRD £ 2 ~ + IFHIRICEE
UL 7-ffads Off &8 48, EBENE RS (SEM)
TEHEIh(Fig. 25), Th oy, BEoBREE
ICRIRIL LU (Fig. 26, Fig. 27), HEAL$%240 B T3
HEDIADZED 51 3 AIK{LEHBIE S hic 'V (Fig.
28). COANTHEBEXAOULEY %, FTIR (Fourier
Transmitted Infra Red)Analysis&<A 7 o7+
FAF—THIFL, €4 v VEIZERD TEVWHIR/ILE

Fig.29 X-ray map, detecting calcified sub-
stance formed between hydroxyapatite
artificial root and bone or fibrous
tissue interface.

THHT LE2TTIREEL LV (Fig. 29).
FRELHRIERNEERESORTO ALEIRE 5
BiICH Lz 7V EERIL, BREF B3 ATH

Fig.30 FE analysis (principal stress trajec-
tory) pattern of loading 45° to hori-
zontal plane. Stresses are borne by
artificial root. Principal stress trajec-
tories are converted by periodontal
elastic tissue to parallel and orthog-
onal components (element) against
root surface. From this analysis,
periodontal ligament is recognized
as a converting system in the direc-
tion of principal stress trajectories.
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Fig. 31 Schema of the tooth in biomechanics.
The tooth is a mechanical system
which bears multiple masticatory
forces, then disperses stress almost
equally and mitigates around the
tooth. The principal stress trajecto-
ries are converted perpendicular and
parallel in periodontal ligament.

Both trajectory components are as-
sumed to evoke osteogenesis, i.e.,

alveolar bone proper and bone trabe-
culae. Principal stress trajectories,

running in alveolar bone proper,

orient to cortex of the jawbone. The
other trajectories running in bone
trabeculae orient also to cortex
of the jawbone. Both trajectories
end in cortex of the jawbone. Namely,
the tooth is a mechanical system,

on which cortices of the jaws bear

multiple masticatory forces.
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