
l|||||||||||||ll||l||||||||l|||||||||||||||||||||l|||||||||||||||||||l|||||||||||||||||||| 
US 20030148246A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2003/0148246 A1 

Lustig et al. (43) Pub. Date: Aug. 7, 2003 

(54) DENTAL IMPLANT SYSTEM AND METHOD Related US. Application Data 
FOR EFFECTING A DENTAL RESTORATION 
USING THE SAME (63) Continuation of application No. 01,557, ?led on 

Mar. 19, 2002, noW abandoned, W ich is a continu 
(76) IIlVeIlIOrSI L- Pall] Lustig, NeWIOIl, MA( ; ation of application No. 09/354,393, ?led on Jul. 15, 

Federico Castellucci, Weston, 1999, now Pat, No, 6,358,052, 
(US); Andrew P. Tybinkowski, 
Boxford, MA (US) Publication Classi?cation 

Correspondence Address: (51) Int. Cl.7 ........................... .. A61C 13 ; A61C 8/00 
Mark J. Pandiscio (52) US. Cl. .......................................... .. 4 72; 433/173 
Pandiscio & Pandiscio 
470 Totten Pond Road 
Waltham, MA 02154 (US) (57) ABSTRACT 

(21) Appl. No.: 10/387,226 
A dental implant system and method for effecting a dental 

(22) Filed: Mar. 12, 2003 restoration using the same. 

ILIIIIIIVIIIWIA\\\\\\\\\ ////////// 
// 
/ 

400 



Patent Application Publication Aug. 7, 2003 Sheet 1 0f 16 US 2003/0148246 A1 

FIG.1 \ VII 



Patent Application Publication Aug. 7, 2003 Sheet 2 0f 16 US 2003/0148246 A1 

§ § 
“My FIG.4 /)>\ W,V/////////////////// 

\\\\\\\\\\\\\\\\\\\\\\\\\\ 

\\\\\\\\\\\\\\\\\\\\\\\\\~ FIG.3 



Patent Application Publication Aug. 7, 2003 Sheet 3 0f 16 US 2003/0148246 A1 

I 

/ W ii‘biiiiil FIG 6 
I 

O 

“70 

’/////x/////////////////// FIG.5 V//////////// 



Patent Application Publication Aug. 7, 2003 Sheet 4 0f 16 US 2003/0148246 A1 

72 

on“ 

oo_ 
h: 

j; r. on: 

m. .wHm 
c: on“ 

N. .wHm 
ONQ \ ma: 

2: ‘ nmq 

0H .uHm 



Patent Application Publication Aug. 7, 2003 Sheet 5 0f 16 US 2003/0148246 A1 

In O 
‘-' O 
N ('3 

mm \ 82 
8 P" °°. 

' c: 
(3 

OH 5 
5b.. 

42 
i 

o . \ 
N c; \ a 

>—-4 cow 

in g 8 °‘ 6 

N OH 
gap 

300 305 

/ Y! 164+ 

Y j 



Patent Application Publication Aug. 7, 2003 Sheet 6 0f 16 US 2003/0148246 A1 

4 O D 
445 

425 / 420 415 
410' / 

435 
430 405 440 

* FIG.18 

400 

l9 

435 



Patent Application Publication Aug. 7, 2003 Sheet 7 0f 16 US 2003/0148246 A1 

520 
500 510 600 

..i+\\ / 

505 515 525 
525 

FIG. 21 
FIG. 22 

r‘ 2''“ 

500 

/ 
505 

515 

FIG. 23 



Patent Application Publication Aug. 7, 2003 Sheet 8 0f 16 US 2003/0148246 A1 

mm .UTH 

uwm .wHm 
mom 

mm Jim 



Patent Application Publication Aug. 7, 2003 Sheet 9 0f 16 US 2003/0148246 A1 

CD 
N 

L’) 

Ln 

C’ ‘' /////// g 

[L 

FIG.27 



O 
O 
O) 

/ % FIG.32 

FIG.31 

FIG.30 



///'// // /// . FIG.35 
U 

FIG.34 

FIG.33 



Patent Application Publication Aug. 7, 2003 Sheet 12 0f 16 US 2003/0148246 A1 

a g\ §\ 
.'//////////////////// {V530 FIG. 38 

FIG. 37 

/ / 

515 

4 / FIG. 36 

440 



Patent Application Publication Aug. 7, 2003 Sheet 13 0f 16 US 2003/0148246 A1 

700 
/ 



Patent Application Publication Aug. 7, 2003 Sheet 14 0f 16 US 2003/0148246 A1 

400\ 
FIG. 43 

CR 

FIG. 42 



Patent Application Publication Aug. 7, 2003 Sheet 15 0f 16 US 2003/0148246 A1 

/////lIII////////////II" ‘ to v \ \ §ivwmw 
Ill/III!!!‘ LL‘ 

LO 

\ MimiW 

t1. 



Patent Application Publication Aug. 7, 2003 Sheet 16 0f 16 US 2003/0148246 A1 

AB 

f U 

FIG.47 
a? 

'0' DEGREE POSITION 



US 2003/0148246 A1 

DENTAL IMPLANT SYSTEM AND METHOD FOR 
EFFECTING A DENTAL RESTORATION USING 

THE SAME 

FIELD OF THE INVENTION 

[0001] This invention relates to dental apparatus and pro 
cedures in general, and more particularly to dental implant 
systems and methods for effecting dental restorations using 
the same. 

BACKGROUND OF THE INVENTION 

[0002] In many individuals, disease and/or injury may 
result in the loss of one or more natural teeth. As a result, 
various techniques have been developed to replace such lost 
natural teeth With prosthetic appliances. 

[0003] For example, Where suf?cient natural teeth remain 
adjacent to the location Where a prosthetic tooth is to be 
positioned, a bridge may be fabricated. 

[0004] Alternatively, if insufficient natural teeth remain to 
support and stabiliZe a bridge, a denture may be fabricated, 
With the denture seating against the patient’s gingiva. 

[0005] In still other situations, a dental implant may be 
used. With such a dental implant, a hole is generally ?rst 
made in the upper or loWer jaW bone, as appropriate, and 
then the distal end of the implant is ?xed in the recipient 
bone, e. g., by screWing the implant into the bone. The dental 
implant is generally siZed and positioned so that the proxi 
mal end of the implant protrudes at least partially into the 
space Where the prosthetic tooth is to be positioned. Then the 
prosthetic tooth is ?xed to the proximal end of the implant, 
such that the prosthetic tooth generally occupies the space of 
the lost tooth. 

[0006] While such dental implants can be effective, they 
also tend to suffer from a number of problems. Among other 
things, With current dental implants, the longitudinal axis of 
the prosthetic tooth must generally folloW the longitudinal 
axis of the implant Which is seated in the bone. Unfortu 
nately, the optimal axial alignment for the implant seated in 
the bone may not necessarily be the same as the optimal 
axial alignment for the prosthetic tooth extending into the 
mouth. In particular, it has been found that the optimal axial 
alignment for the implant tends to be dictated by the speci?c 
anatomy of the patient’s recipient jaW bone, While the 
optimal axial alignment of the prosthetic tooth tends to be 
dictated by the geometry of the patient’s bite, lip support, 
phonetics and aesthetics. Thus, With current dental implants, 
the dental practitioner typically faces a choice of optimiZing 
the orientation of the restoration for either (1) the implant 
seated in the bone, or (2) the prosthetic tooth extending into 
the mouth, or (3) some compromise in betWeen. In any case, 
the result is generally a compromise of some sort. 

OBJECTS OF THE INVENTION 

[0007] Accordingly, one object of the present invention is 
to provide a novel dental implant Which avoids the problems 
associated With the prior art. 

[0008] Another object of the present invention is to pro 
vide a novel method for effecting a dental restoration. 

SUMMARY OF THE INVENTION 

[0009] These and other objects are addressed by the 
present invention, Which comprises a novel dental implant 
system and a novel method for effecting a dental restoration 
using the same. 
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[0010] In one preferred form of the invention, the dental 
implant system comprises an implant ?xture adapted to be 
deployed in a bone; an impression coping adapted to be 
selectively deployed on the implant ?xture and in a dental 
impression; a laboratory analog adapted to be selectively 
deployed on the impression coping and in a dental cast; a 
spherical abutment adapted to be selectively deployed on the 
laboratory analog; and a multiaxis abutment adapted to be 
adjustably deployed on the spherical abutment. 

[0011] And in one preferred form of the invention, the 
method for effecting a dental restoration comprises: 

[0012] providing a dental implant system compris 
mg: 

[0013] an implant ?xture adapted to be deployed in 
a bone; 

[0014] an impression coping adapted to be selec 
tively deployed on the implant ?xture and in a 
dental impression; 

[0015] a laboratory analog adapted to be selec 
tively deployed on the impression coping and in a 
dental cast; 

[0016] a spherical abutment adapted to be selec 
tively deployed on the laboratory analog; and 

[0017] a multiaxis abutment adapted to be adjust 
ably deployed on the spherical abutment; 

[0018] positioning the implant ?xture in the bone; 

[0019] positioning the impression coping on the 
implant ?xture; 

[0020] making a dental impression of the impression 
coping and the surrounding portions of the patient’s 
mouth; 

[0021] removing the dental impression, With the 
impression coping attached thereto, from the 
patient’s mouth; 

[0022] positioning the laboratory analog on the 
impression coping; 

0023 makin a cast of the laborator analo and a g y g 
portion of the impression coping; 

[0024] removing the dental impression from the 
impression coping; 

[0025] removing the impression coping from the 
laboratory analog; 

[0026] positioning the spherical abutment on the 
laboratory analog; 

[0027] positioning the multiaxis abutment on the 
spherical abutment and angling the multiaxis abut 
ment atop the spherical abutment to the extent 
required for the dental restoration; 

[0028] securing the multiaxis abutment in its angled 
position atop the spherical abutment; 

[0029] generating a permanent abutment from the 
combined spherical abutment/multiaxis abutment, 
preferably through a so-called “lost Wax/plastic tech 
nique” Well knoWn in the dental arts; 
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[0030] positioning the permanent abutment on the 
laboratory analog; 

[0031] generating a prosthetic tooth for the perma 
nent abutment; and 

[0032] removing the permanent abutment from the 
laboratory analog and positioning the permanent 
abutment on the implant ?xture. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] These and other objects and features of the present 
invention Will be more fully disclosed or rendered obvious 
by the folloWing detailed description of the preferred 
embodiments of the invention, Which is to be considered 
together With the accompanying draWings Wherein: 

[0034] FIG. 1 is a schematic side vieW, partially in sec 
tion, shoWing the dental implant system’s implant ?xture 
mounted in a jaW bone, and With the dental implant system’s 
cover screW mounted in the implant ?xture; 

[0035] FIG. 2 is a schematic side vieW, partially in sec 
tion, shoWing the dental implant system’s impression coping 
mounting on the implant ?xture; 

[0036] FIG. 3 is a schematic side vieW, partially in sec 
tion, shoWing the impression coping in a dental impression, 
and With the dental implant system’s laboratory analog 
mounted on the impression coping; 

[0037] FIG. 4 is a schematic side vieW, partially in sec 
tion, shoWing the laboratory analog incorporated in a dental 
cast, and With the dental implant system’s spherical abut 
ment mounted on the laboratory analog, and With the dental 
implant system’s multiaxis abutment mounted on the spheri 
cal abutment; 

[0038] FIG. 5 is a schematic side vieW, partially in sec 
tion, shoWing the laboratory analog incorporated in the 
dental cast, and With the dental implant system’s permanent 
abutment mounted on the laboratory analog; 

[0039] FIG. 6 is a schematic side vieW, partially in sec 
tion, shoWing the implant ?xture mounted in a jaW bone, the 
permanent abutment mounted on the implant ?xture, and a 
prosthetic tooth mounted on the permanent abutment; 

[0040] FIGS. 7-11 shoW further details regarding the con 
struction of the implant ?xture; 

[0041] FIGS. 12 and 13 shoW further details regarding the 
construction of the cover screW; 

[0042] FIGS. 14-16 shoW further details regarding the 
construction of the impression coping; 

[0043] FIGS. 17-20 shoW further details regarding the 
construction of the laboratory analog; 

[0044] FIGS. 21-23 shoW further details regarding the 
construction of the spherical abutment; 

[0045] FIGS. 24-26 shoW further details regarding the 
construction of the multiaxis abutment; 

[0046] FIGS. 27-46 shoW a preferred method for effecting 
a dental restoration using the dental implant system of the 
present invention; 
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[0047] FIGS. 47 and 48 shoW an abutment blank Which 
may be machined doWn so as to form the permanent 
abutment shoWn in FIG. 5; 

[0048] FIG. 49 shoWs one Way of machining doWn the 
abutment blank of FIGS. 47 and 48 so as to form the 
permanent abutment shoWn in FIG. 5; and 

[0049] FIG. 50 shoWs another Way of machining doWn the 
abutment blank of FIGS. 47 and 48 so as to form the 
permanent abutment shoWn in FIG. 5. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0050] The present invention generally comprises a dental 
implant system and a method for effecting a dental restora 
tion using the same. 

[0051] The dental implant system generally comprises an 
implant ?xture 100 adapted to be deployed in a bone B 
(FIG. 1); a cover screW 200 adapted to be selectively 
deployed in implant ?xture 100 (FIG. 1); an impression 
coping 300 adapted to be selectively deployed on implant 
?xture 100 (FIG. 2) and in a dental impression I (FIG. 3); 
a laboratory analog 400 adapted to be selectively deployed 
on impression coping 300 (FIG. 3) and in a dental cast C 
(FIG. 4); a spherical abutment 500 adapted to be selectively 
deployed on laboratory analog 400 (FIG. 4); and a multiaxis 
abutment 600 adapted to be adjustably deployed on spheri 
cal abutment 500 (FIG. 4). In accordance With the present 
invention, spherical abutment 500 and multiaxis abutment 
600 may be used to generate a permanent abutment 700 
Which may be received by laboratory analog 400 (FIG. 5) 
and implant ?xture 100 (FIG. 6). Permanent abutment 700 
is adapted to receive a prosthetic tooth CR (FIG. 6), as Will 
hereinafter be discussed in further detail. 

[0052] Looking next at FIGS. 7-11, implant ?xture 100 
comprises a body 105 having a distal end 110 and a proximal 
end 115. A screW thread 120 extends from distal end 110 
toWard proximal end 115, but preferably terminates short of 
the proximal end surface 121 of proximal end 115. At least 
one cutting ?ute 125 is formed at the distal end of body 105. 
In the preferred embodiment, four such cutting ?utes 125 are 
provided (FIG. 10). A multi-stage bore 130 extends distally 
from the proximal end surface 121 of body 105. Multi-stage 
bore 130 comprises a distalmost portion 135, a threaded 
portion 140, a tapered portion 150, and a proximalmost 
portion 155. Tapered portion 150 is tapered so as to form a 
so-called “Morse’a taper”. The proximalmost portion 155 of 
bore 130 has an asymmetrical cross-section. In the preferred 
form of the invention, the proximalmost portion 155 of bore 
130 has a generally asymmetrical triangular cross-section 
(FIG. 11). More particularly, and referring noW to FIG. 11, 
in the preferred form of the invention the proximalmost 
portion 155 of bore 130 is formed so that angle X=angle 
Y¢angle Z. The three corners of triangular proximalmost 
portion 155 are preferably rounded so as to preserve as much 
material (and hence strength) as possible for body 105. This 
construction feature is important, inasmuch a body 105 may 
have a maximum outside diameter of less than 3 mm, i.e., in 
one preferred form of the invention, body 105 has a maxi 
mum outside diameter of only about 2.5 mm. This is 
approximately 30% smaller than the smallest existing dental 
implants. 
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[0053] Looking next at FIGS. 12 and 13, cover screw 200 
comprises a shaft 205 and a head 210. Shaft 205 comprises 
a threaded distal portion 215, a ?rst cylindrical portion 220, 
and a second cylindrical portion 225. Second cylindrical 
portion 225 is siZed so that it may be turningly received in 
the implant ?xture’s proximalmost portion 155. Head 210 
comprises an enlarged ?ange, and includes a hexagonal bore 
230 extending distally into cover screW 200. Hexagonal bore 
230 is adapted to receive an appropriately con?gured driver 
(not shoWn), by Which cover screW 200 may be turned. 

[0054] Looking next at FIGS. 14-16, impression coping 
300 comprises a shaft 305, an asymmetrical portion 310 and 
a head 315. Asymmetrical portion 310 has a cross-sectional 
con?guration Which matches the cross-sectional con?gura 
tion of the implant ?xture’s proximalmost portion 155, i.e., 
in the preferred form of the invention asymmetrical portion 
310 has a generally triangular cross-section characteriZed by 
the aforementioned angles X, Y and Z. Head 315 also, 
preferably, has an asymmetrical shape characteriZed by a 
surface 320 and an end rim 321, in order to facilitate 
securing the impression coping in a dental impression I 
(FIG. 3), as Will hereinafter be discussed in further detail. 

[0055] Looking next at FIGS. 17-20, laboratory analog 
400 comprises a body 405 having a ?rst end 410 and a 
second end 415. A multistage bore 420 extends from the 
body’s second end 415 toWards the body’s ?rst end 410. 
Multistage bore 420 comprises a deepest portion 425, a 
threaded portion 430, an elongated portion 435, and a 
shalloWest portion 440. The shalloWest portion 440 of bore 
420 has an asymmetrical cross-section (FIG. 19) Which 
matches the cross-sectional con?guration of the impression 
coping’s asymmetrical portion 310, i.e., in the preferred 
form of the invention, shalloWest portion 440 has a generally 
triangular cross-section characteriZed by the aforementioned 
angles X, Y and Z. Preferably, the exterior surface of 
laboratory analog 400 is grooved or notched as shoWn at 445 
(FIG. 18) in order to facilitate securing the laboratory 
analog in a dental cast C (FIGS. 4 and 5), as Will hereinafter 
be discussed in further detail. 

[0056] Looking next at FIGS. 21-23, spherical abutment 
500 generally comprises a shaft 505 and a head 510. Head 
510 in turn generally comprises a distalmost section 515 
having an asymmetrical cross-section (FIG. 23) Which 
matches the cross-sectional con?gurations of the laboratory 
analog’s shalloWest portion 440 and the implant ?xture’s 
proximalmost portion 155, i.e., in the preferred embodiment, 
distalmost section 515 has a generally triangular cross 
section characteriZed by the aforementioned angles X, Y and 
Z. The spherical abutment’s head 510 also comprises an 
outWardly-tapering section 520, and a hex-shaped ball 525. 

[0057] Looking next at FIGS. 24-26, multiaxis abutment 
600 comprises a body 605 having a distal end 610 and a 
proximal end 615. A hex-shaped ball recess 620 opens on 
distal end 610. Hex-shaped ball recess 620 corresponds to 
the shape of the spherical abutment’s hex-shaped ball 525, 
in order that ball 525 may be received in recess 620. The 
distalmost portion of recess 620 is characteriZed by a 
hex-shaped rim 621. It should be appreciated that the 
diameter across opposing faces of hex-shaped rim 621 is less 
than the maximum diameter across corresponding surfaces 
of hex-shaped ball 525; as a result of this construction, rim 
621 must expand slightly in order for recess 620 to receive 

Aug. 7, 2003 

ball 525, but rim 621 Will thereafter keep the ball 525 
secured in recess 620. A central passageWay 625 opens on 
proximal end 615 and extends through body 605 so as to join 
hex-shaped ball recess 620. A diametrically-extending 
groove 630 extends across the distal end 610 of body 605. 
Groove 630 permits the distal end of body 605 (i.e., rim 621) 
to elastically expand to the extent necessary for ball 525 to 
snap into recess 620. 

[0058] In one preferred form of the invention, the dental 
implant system is used as folloWs. 

[0059] First, the patient’s gingiva G is surgically opened 
(FIG. 27) and the underlying bone B exposed. Then implant 
?xture 100 is positioned in bone B. Preferably this is done 
by ?rst drilling a hole into bone B and then screWing implant 
?xture 100 into the hole, With the implant ?xture’s cutting 
?utes 125 further opening the bone and With screW threads 
120 securely engaging the bone. In accordance With the 
present invention, implant ?xture 100 is positioned in bone 
B so as to substantially optimiZe seating of implant ?xture 
100 in bone B, and substantially Without concern for the 
optimal axial alignment of the prosthetic tooth Which Will 
ultimately extend into the patient’s mouth. 

[0060] Then cover screW 200 is screWed into implant 
?xture 100 so as to close off the open proximal end of the 
implant ?xture (FIGS. 27 and 28). As this occurs, the cover 
screW’s distal threads 215 Will engage the implant ?xture’s 
screW threads 140, and the cover screW’s cylindrical portion 
225 is received in the implant ?xture’s bore portion 155. The 
cover screW’s hexagonal bore 230 may be used to turn the 
cover screW doWn into the implant ?xture. 

[0061] Next, the gingiva G is sutured closed over the 
assembled implant ?xture 100 and cover screW 200 (FIG. 
28). 
[0062] The apparatus is then preferably left in this position 
until osseo-integration has been effected betWeen implant 
?xture 100 and bone B. 

[0063] Next, implant ?xture 100 and cover screW 200 are 
exposed, and cover screW 200 is removed (FIG. 29). 

[0064] Then, impression coping 300 is mounted in implant 
?xture 100 (FIG. 30). It should be appreciated that, as this 
occurs, the triangular cross-section of the implant ?xture’s 
bore portion 155, and the triangular cross-section of the 
impression coping’s triangular portion 310, Will mate With 
one another so as to ?x the orientation of impression coping 
300 relative to implant ?xture 100. 

[0065] Next, a dental impression I is made of the patient’s 
mouth, using conventional dental impression apparatus 
(FIG. 31). 
[0066] Then dental impression I, With impression coping 
300 attached thereto, is removed from the patient’s mouth. 
In this respect it Will be appreciated that the particular 
surface pro?le (e.g., surface 320 and rim 321) of impression 
coping 300 Will help retain the impression coping 300 in 
dental impression I. 

[0067] Next, dental impression I, With impression coping 
300 attached thereto, is inverted, and laboratory analog 400 
is ?t over the exposed portion of impression coping 300 
(FIG. 32). It should be appreciated that, as this occurs, the 
triangular cross-section of the impression coping’s asym 










