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Description 

The  present  invention  relates  to  an  arrangement 
intended  to  be  used  together  with  the  hand-piece  of 
a  drilling  equipment  used  for  mechanical  tightening  of 
a  screw  joint  in  a  bone-anchored  dental  implant  with- 
out  imposing  stress  upon  the  tissue  surrounding  the 
implant,  comprising  a  first  part  adapted  for  receiving 
a  movable  part  of  the  drilling  equipment  and  rotation- 
ally  locked  in  relation  to  the  implant  and  a  second  part 
in  the  form  of  an  arm  which  is  rigidly  connected  to  the 
first  part  and  extends  substantially  perpendicularly 
thereto. 

It  is  already  known  to  anchor  permanently  a  den- 
tal  prosthesis  in  the  jaw  with  the  aid  of  screws  made 
of  titanium  implanted  in  the  jawbone.  The  screws  are 
anchored  in  holes  in  the  bone  so  that  the  upper  part 
of  the  screw  is  situated  on  a  level  with  or  immediately 
below  the  upper  surface  of  the  jaw  bone.  The  screw 
is  then  covered  over  with  a  mucous  membrane  flap 
and  is  left  unstressed  for  healing  a  period  of  3-6 
months  in  order  that  the  bone  grow  onto  and  form  a 
unit  with  the  implanted  screw.  After  the  healing  peri- 
od,  the  screw  is  uncovered  and  a  distance  element, 
also  preferably  made  of  titanium  is  arranged  on  the 
screw,  whereupon  a  dental  prosthesis  is  anchored  on 
the  distance  element. 

As  a  result  of  the  high  oral  stresses  during  biting 
and  chewing,  dental  prostheses  have  in  general  been 
anchored  by  means  of  a  bridge  construction  with  the 
aid  of  a  number  of  fixtures,  for  example  six  pieces.  If 
any  of  the  screws  comes  loose,  those  remaining  then 
ensure  that  the  secure  anchoring  is  still  maintained. 

In  recentyears,  however,  efforts  have  been  made 
towards  also  being  able  to  offer  secure  anchoring  of 
individual  teeth  too.  In  the  case  of  such  a  single-tooth 
replacement,  one  single  screw  is  to  be  able  to  absorb 
all  oral  stresses  such  as  torsion,  stretching  and  pres- 
sure  forces  which  arise.  Especially  important  in  this 
respect  is  the  torsional  load  which  tends  to  loosen  the 
screw  joint  between  distance  screw  and  screw  (fix- 
ture). 

For  single-tooth  replacements  with  the  high  oral 
stresses  to  which  these  are  subjected,  it  is  of  course 
important  that  the  design  and  anchoring  of  the  screw 
and  the  distance  element  are  the  best  possible  in  or- 
der  to  prevent  the  screw  joint  from  being  loosened.  In 
the  Swedish  Patent  87  01  949-3,  a  screw  joint  anchor- 
ing  is  described  which  affords  an  increased  anchoring 
stability  compared  with  previously  known  dental  pros- 
theses  of  this  type.  The  screw  joint  anchoring  is  de- 
signed  in  such  a  manner  that  the  dental  prosthesis 
has  a  very  small  propensity  to  loosen  and  great  ca- 
pacity  for  transmitting  stresses. 

It  is,  however,  not  only  important  for  the  design  of 
the  screw  and  the  distance  element  to  be  the  best 
possible.  The  operational  technique  and  the  mount- 
ing  of  screw  and  distance  element  are  also  to  be  opti- 

mal.  As  a  result  of  the  torsional  load,  it  is  important  for 
the  distance  screw  to  be  tightened  firmly.  In  this  con- 
nection,  the  entire  tightening  torque  comes  to  stress 
the  screw  which  then  risks  loosening  if  special  meas- 

5  ure  are  not  taken.  According  to  the  abovementioned 
Swedish  Patent  87.01949-3,  the  distance  element  is 
provided  with  an  inward,  internal  holder,  in  which  one 
part  of  a  double  screwdriver  adapted  for  the  purpose 
fits.  The  other  part  of  the  double  screw-driver  is  de- 

10  signed  as  a  conventional  screwdriver  and  fits  the 
screw-driver  slot  in  the  head  of  the  distance  screw. 

The  distance  element  is  arranged  on  the  firmly 
rooted  screw  (the  fixture)  in  such  a  manner  that  first 
t  he  spacer  is  locked  firmly  against  the  fixture  wit  h  t  he 

15  aid  of  the  distance  screw  which  is  screwed  down  into 
a  bore  in  the  fixture  with  the  aid  of  the  double  screw- 
driver,  in  doing  which  it  is  ensured  that  the  legs  of  the 
tubular  part  engage  with  recesses  in  the  spacer  and 
the  other  part  of  the  screwdriver  is  passed  through 

20  the  tubular  part  so  that  it  engages  in  the  screwdriver 
slot  in  the  screw  head  of  the  distance  screw.  Upon 
mounting,  it  is  endeavoured  to  apply  to  the  screwdriv- 
er  parts  torques  of  the  same  size  but  in  opposite  di- 
rections.  This  can,  however,  be  difficult  to  achieve  in 

25  practice,  especially  in  the  case  of  high  tightening  tor- 
ques. 

Another  type  of  arrangement  to  prevent  undesir- 
able  rotary  movements  is  also  known  from  US-A-3 
889  558,  specifically  a  shock  absorber  nut  removing 

30  tOOl. 
The  double  screwdriver  described  above  or  an 

arrangement  according  to  the  above-mentioned  US- 
patent  are  of  course  applicable  only  in  the  case  of 
manual  tightening  of  the  screw  joint.  There  is,  how- 

35  ever,  a  desire  to  be  able  to  carry  out  the  tightening 
mechanically,  that  is  to  say  with  the  drilling  equip- 
ment  available  at  the  time  of  the  dental  operation. 
This  facilitates  the  mounting  for  the  dentist  and  also 
has  the  advantage  that  the  tightening  torque  can  be 

40  controlled. 
A  power  wrench  equipped  with  a  torque  reaction 

bar  is  previously  known  from  GB-A-2  110  141.  The  bar 
is  mounted  fixed  on  the  casing  of  the  tool  and  intend- 
ed  to  be  put  into  firm  contact  with  a  stationary  object 

45  like  a  projecting  portion  on  either  of  the  parts  being 
clamped  together  by  the  joint  being  tightened. 

When  operating  in  the  patient's  mouth  it  is  not 
possible  to  use  this  kind  of  arrangement,  however. 
The  dental  drill  equipment  cannot  be  provided  with 

so  such  a  torque  reaction  bar  as  there  is  no  projecting 
part  on  the  parts  joined  together  in  the  patient's 
mouth  and  which  could  interact  with  the  bar  and  bal- 
ance  the  torque. 

FR-A-2  494  579  discloses  an  arrangement  used 
55  on  a  dental  drill.  This  arrangement  relates  to  a  drill 

guide,  however,  which  is  used  for  perforating  the  cort- 
ical  bone  of  the  jaw.  The  guide  is  fixed  to  the  hand- 
piece  of  the  drill  via  a  helical  spring  which  is  connect- 
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ed  at  its  top  end  to  a  clip  which,  in  turn,  fits  onto  the 
hand-piece.  Even  if  this  arrangement  is  used  togeth- 
er  with  a  dental  drill  equipment  it  is  not  obvious  how 
such  arrangement  could  be  modified  for  controlling 
the  tightening  torque. 

The  aim  of  this  invention  is  to  produce  an  ar- 
rangement  which  makes  possible  a  mechanically 
controlled  tightening  of  the  screw  joint  of  a  dental  im- 
plant  without  any  torque  being  absorbed  by  the  bone, 
that  is  to  say  so  that  the  screw  (the  fixture)  remains 
unstressed  during  mounting  itself.  The  features  which 
can  essentially  be  considered  as  being  characteristic 
of  the  invention  are  indicated  in  Patent  Claim  1. 

An  embodiment  of  the  invention  is  shown  sche- 
matically  in  the  attached  drawings  in  which  Figure  1 
shows  the  arrangement  together  with  a  drill,  Figure 
2  shows  a  first  alternative  of  the  arrangement  in  two 
views,  and  Figure  3  a  second  alternative  which  also 
shows  more  closely  how  the  arrangement  interacts 
with  the  screwdriver  of  the  drill  and  the  distance  ele- 
ment  of  the  dental  implant. 

Figure  1  shows  the  hand-piece  1  of  a  drill  of  a 
type  known  per  se,  which  is  used  in  connection  with 
dental  implant  operations.  The  drill  is  used  both  for 
drilling  of  holes  in  the  jawbone  and  for  tightening  of 
screw  joints  in  the  implant  system.  In  this  case,  the 
drill  is  provided  with  a  screwdriver  2  which  is  intended 
to  interact  with  the  screwdriver  slot  in  the  distance 
screw  3  which  firmly  locks  the  distance  element 
against  the  upper  part  of  the  screw  (the  fixture),  see 
Figure  3  also.  In  Figure  1,  the  threaded  part  4,  which 
is  intended  to  engage  with  an  internally  threaded  re- 
cess  in  t  he  upper  part  of  t  he  fixture  for  locking  t  he  dis- 
tance  element  against  the  fixture,  protrudes  from  the 
distance  screw. 

Figure  1  also  shows  an  arrangement  5  which  in- 
teracts  both  with  the  distance  element  and  with  the 
hand-piece  of  the  drill.  The  arrangement  consists  of 
a  first,  tubular  part  6,  the  base  of  which  connects  to 
the  distance  element  and  through  which  the  movable 
part  of  the  drill,  the  screwdriver,  runs,  and  a  second, 
fork-shaped  part  7  which  interacts  with  the  stationary 
part  of  the  drill,  the  hand-piece  1. 

As  emerges  more  clearly  from  Figure  3,  the  ar- 
rangement  5  functions  as  a  holder  at  the  time  of  tight- 
ening  of  the  screw  joint.  The  tightening  torque  does 
not  come  to  stress  the  bone  via  the  fixture  since  the 
fork-shaped  part  interacts  with  the  hand-piece.  An 
undesirable  rotation  of  spacerand  fixture  is  prevented 
by  the  legs  of  the  fork-shaped  part. 

In  Figure  2,  a  first  example  of  the  appearance  of 
the  arrangement  5  is  shown.  It  comprises  a  first,  tub- 
ular  part  6,  the  base  part  of  which  is  provided  with  an 
internal  space  8  adapted  to  the  spacer  of  the  distance 
element  in  such  a  manner  that  the  spacer  is  locked 
and  cannot  rotate  in  relation  to  the  tubular  part  6.  The 
internal  hole  9  has  such  a  diameter  that  the  screw- 
driver  tool  of  the  drill  can  rotate  freely  in  this  space. 

The  tubular  part  6  is  provided  with  a  fork  7,  the 
base  7'  of  which  extends  essentially  perpendicularly 
to  the  centre  line  9'  of  the  tubular  part,  and  the  legs 

5  10  of  which  are  essentially  parallel  to  said  centre  line 
9'.  The  fork  is  U-shaped  and  its  bottom  11  forms  a 
support  for  the  hand-piece  of  the  drill,  and  the  legs 
10,  10'  are  of  such  a  length  that  they  exceed  the  di- 
ameter  of  the  hand-piece,  see  Figure  2a  and  Figure 

10  1. 
In  Figure  3,  a  second  example  of  the  arrange- 

ment  5  according  to  the  invention  is  shown.  In  this 
case  is  shown  how  the  arrangement  interacts,  on  the 
one  hand,  with  the  screwdriver  tool  2  of  the  drill  and, 

15  on  the  other  hand,  with  the  distance  element  of  the 
dental  implant,  in  the  form  of  a  spacer  12  and  a  dis- 
tance  screw  3.  The  end  surface  13  of  the  tubular  part 
6  bears  against  the  shoulder  located  on  t  he  spacer  1  2 
and  the  recess  8  corresponds  to  the  cylindrical,  hex- 

20  agonal  upper  part  of  the  spacer  so  that  a  rotation  of 
the  spacer  in  relation  to  the  tubular  part  6  is  prevent- 
ed.  The  distance  screw  3  is  provided  in  known  manner 
with  a  lower  threaded  part  4  intended  to  engage  with 
an  internally  threaded  recess  in  the  upper  part  of  the 

25  fixture  for  locking  of  the  spacer  against  the  fixture  14 
which  has  been  marked  with  broken  lines  in  the  Fig- 
ure.  The  distance  screw  also  has  a  waist  15  and  a 
screw  head  16  with  screwdriver  slot  17,  in  which  the 
screwdriver  tool  2  of  the  drill  engages.  As  mentioned 

30  above,  the  tightening  torque  does  not  come  to  stress 
the  spacer  12,  and  consequently  the  fixture,  since 
this  torque  is  absorbed  by  the  legs  10  of  the  fork. 

The  torque  arising  upon  tightening,  the  screw 
tightening  torque,  gives  rise  to  a  reaction  torque  which 

35  in  the  case  of  normal  tightening,  tightening  without 
holder,  has  to  be  conveyed  via  the  hand.  This  torque 
then  stresses  the  bone  via  the  implant.  With  the  pres- 
ent  invention,  the  reaction  torque  does  not  have  to  be 
absorbed  with  the  hand,  but  the  hand-piece  bears 

40  against  one  leg  of  the  fork.  In  this  manner,  the  reac- 
tion  torque  is  transmitted  from  the  hand-piece  to  the 
implant.  As  the  tightening  torque  and  the  reaction  tor- 
que  are  always  of  identical  size  but  in  opposite  direc- 
tions,  this  leads  to  the  tissue  surrounding  the  implant 

45  remaining  unstressed. 
The  invention  is  not  limited  to  the  embodiments 

which  are  shown  in  Figures  2  and  3.  The  important  as- 
pect  is  that  the  arrangement  is  rotationally  locked 
against  the  stationary  part  of  the  tightening  tool  (the 

so  drill).  Aforkwith  two  legs  is  preferable  for  this  locking 
since  rotational  locking  in  both  directions  can  then  be 
achieved  and  moreover  provides  a  support  and  guide 
for  the  tightening  tool.  In  certain  cases,  however,  a 
single  arm  which  extends  from  the  tubular  part  and  in- 

55  teracts  with  the  tightening  tool  can  be  sufficient. 
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Claims 

1.  Arrangement  intended  to  be  used  together  with 
the  hand-piece  of  a  drilling  equipment  used  for 
mechanical  tightening  of  a  screw  joint  in  a  bone- 
anchored  dental  implant  without  imposing  stress 
upon  the  tissue  surrounding  the  implant  compris- 
ing  a  first  part  (6)  adapted  for  receiving  a  movable 
part  of  the  drilling  equipment  and  rotationally 
locked  in  relation  to  the  implant  and  a  second  part 
(7)  in  the  form  of  an  arm  which  is  rigidly  connect- 
ed  to  the  first  part  (6)  and  extends  substantially 
perpendicularly  thereto  characterized  in  that 
said  arm  comprises  support  means  for  the  hand- 
piece  of  the  drill  equipment  as  well  as  torque  re- 
action  means(10)  which  interacts  with  the  hand- 
piece  for  preventing  undesirable  rotary  move- 
ments. 

2.  Arrangement  according  to  Claim  1  character- 
ized  in  that  the  first  part  (6)  consists  of  a  sub- 
stantially  tubular  part  through  which  the  movable 
part  in  the  form  of  a  screwdriver,  of  the  drilling 
equipment  can  pass. 

3.  Arrangement  according  to  Claim  2  character- 
ized  in  that  said  torque  reaction  means  compris- 
es  an  U-shaped  (10,  10')  in  which  the  hand-piece 
of  the  drilling  equipment  rests. 

4.  Arrangement  according  to  Claim  3  character- 
ized  in  that  the  base  part  of  the  tubular  part  (6) 
is  provided  with  an  internal  space  (8)  adapted  to 
the  upper  part  of  the  dental  implant  (distance  ele- 
ment)  so  that  rotary  movements  between  the  dis- 
tance  element  and  the  tubular  part  are  prevented. 

Patentanspruche 

1.  Anordnung,  die  zusammen  mit  dem  Griffteil  einer 
Bohreinrichtung  zum  mechanischen  Schrauben 
eines  in  Knochen  verankerten  Zahnimplantates 
verwendet  werden  soil,  ohne  das  das  Implantat 
umgebende  Gewebe  zu  belasten,  mit  einem  er- 
sten  Teil  (6),  das  zur  Aufnahme  eines  bewegli- 
chen  Teiles  der  Bohreinrichtung  ausgestaltet  ist 
und  in  Bezug  auf  das  Implantat  gegen  Drehung 
verriegelt  ist,  und  einem  zweiten  Teil  (7)  der  Form 
eines  Armes,  das  fest  mit  dem  ersten  Teil  (6)  ver- 
bunden  ist  und  sich  im  wesentlichen  senkrecht 
dazu  erstreckt,  dadurch  gekennzeichnet,  daft 
der  Arm  sowohl  Haltemittel  fur  das  Griffteil  der 
Bohreinrichtung  als  auch  auf  Drehmoment  rea- 
gierende  Mittel  (10),  die  mit  dem  Griffteil  zur  Ver- 
meidung  unerwunschter  Drehbewegungen  zu- 
sammenwirken,  umfalit. 

2.  Anordnung  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  das  erste  Teil  (6)  ein  im  wesentli- 
chen  rohrformiges  Teil  enthalt,  durch  welches 

5  das  bewegliche  Teil  in  der  Form  eines  Schrau- 
bendrehers  der  Bohreinrichtung  durchgehen 
kann. 

3.  Anordnung  nach  Anspruch  2,  dadurch  gekenn- 
10  zeichnet,  daft  das  auf  Drehmoment  reagierende 

Mittel  eine  U-Form  (10,  10')  aufweist,  in  welcher 
das  Griffteil  der  Bohreinrichtung  ruht. 

4.  Anordnung  nach  Anspruch  3,  dadurch  gekenn- 
15  zeichnet,  daft  das  Grundteil  des  rohrformigen 

Teiles  (6)  mit  einem  inneren  Raum  (8)  ausgestal- 
tet  ist,  der  den  oberen  Teil  des  Zahnimplantates 
(Abstandselement)  angepalit  ist,  so  dali  Drehbe- 
wegungen  zwischen  dem  Abstandselement  und 

20  dem  rohrformigen  Teil  vermieden  werden. 

Revendications 

25  1.  Ensemble  destine  a  etre  utilise  avec  la  piece  a 
main  d'un  appareil  a  fraise,  utilise  pour  le  serrage 
mecanique  d'un  joint  visse  dans  un  implant  den- 
taire  ancre  dans  I'os,  sans  application  de 
contraintes  aux  tissus  entourant  I'implant, 

30  comprenant  une  premiere  partie  (6)  destinee  a  lo- 
ger  une  partie  mobile  de  I'appareil  a  fraise  et  blo- 
quee  en  rotation  par  rapport  a  I'implant,  et  une  se- 
conde  partie  (7)  sous  forme  d'un  bras  qui  est  rac- 
cordee  rigidement  a  la  premiere  partie  (6)  et  qui 

35  est  pratiquement  perpendiculaire  a  celle-ci,  ca- 
racterise  en  ce  que  le  bras  comporte  un  dispositif 
de  support  de  la  piece  a  main  de  I'appareil  a  frai- 
se  ainsi  qu'un  dispositif  (10)  de  reaction  au  couple 
qui  interagit  avec  la  piece  a  main  af  in  qu'il  empe- 

40  che  les  mouvements  rotatifs  indesirables. 

2.  Ensemble  selon  la  revendication  1,  caracterise 
en  ce  que  la  premiere  partie  (6)  est  constitute 
d'une  partie  sensiblementtubulairedans  laquelle 

45  la  partie  mobile,  en  forme  de  tournevis,  de  I'ap- 
pareil  a  fraise  peut  passer. 

3.  Ensemble  selon  la  revendication  2,  caracterise 
en  ce  que  le  dispositif  de  reaction  au  couple 

so  comprend  un  organe  en  U  (10,  10')  dans  lequel 
est  en  appui  la  piece  a  main  de  I'appareil  a  fraise. 

4.  Ensemble  selon  la  revendication  3,  caracterise 
en  ce  que  la  partie  de  base  de  la  partie  tubulaire 

55  (6)  a  un  espace  interne  (8)  adapte  a  la  partie  su- 
perieure  de  I'implant  dentaire  (element  de  main- 
tien  a  distance)  afin  que  le  mouvement  de  rota- 
tion  entre  I'element  de  maintien  a  distance  et  la 
partie  tubulaire  soit  interdit. 
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