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(71) 1, SHIRLEY ELLMAN, of 558
Willow Avenue, Cedarhurst,
11516, United States of America, a Citizen

“of the United States of America do hereby

declare the invention, for which I pray that
a patent may be granted to me, and the
method by which it is to be performed, to
be particularly described in and by the fol-
lowing statement:—

This invention relates to apparatus and
methods for use in a retentive pin dentistry
technique. :

Dentists for many years have used reten-
tive pin techniques for restorative and opera-
tive dentistry, such as in tooth restoration,
coping for crown or bridge abutment, re-
placement of fractured incisal angles, and
repair of bridge and crown facings. The three
types of retentive pins used have been the
cemented pin, the friction lock pin, and the
threaded pin. The threaded pin . can be
threaded into a pre-tapped hole, or the pin
itself used as a self-tapping screw and self-
threaded into a slightly undersized pilot hole.
In one known technique, the end of the
threaded pin is flattened to form a flared
end adapted to seat in a correspondingly
shaped slotted recess in a hand wrench, which
can then be used as a driver to screw the
self-threading pin into the pre-drilled tooth
hole.

According to a first aspect of the inven-
tion there is provided the combination of a
retentive dentistry pin and a pin driver there-
‘for, said retentive dentistry pin comprising
a straight cylindrical member with an outer
thread running the full length of the pin,
said driver comprising a shank portion having
at one end a blind threaded bore, said bore
thread matching that on the pin and being
engageable by the pin. ‘

According to a second aspect of the in-
vention there is provided a retentive pin
dentistry kit comprising at least one combina-
tion in accordance with the first aspect of
the invention, in which kit a plurality of pins
are provided having the same configuration
and threading.

According to a third aspect of the inven-

New York"

tion there is provided a method for mounting

a pin in tooth dentine in a retentive pin

technique, comprising pre-drilling a hole in
the tooth dentine, providing a pin threaded
along its full length and a driver therefor
having a threaded blind bore engageable by
the threaded pin, said pin major diameter
slightly exceeding the dentine hole diameter,
screwing one end of the pin into the driver
bore, using the driver screwing the opposite
end of the pin into the dentine hole to anchor
it therein, and unscrewing the driver from
the pin without removing the pin from the
dentine hole.

Other features of the invention will be
apparent from the following description of
embodiments of the various. aspects thereof,
these features including, inter alia; the use
of the driver as a bending tool to bend the
pin to a desired orientation; a driver con-
struction to facilitate its removal from the
pin; and the use of a self-threading pin with
an adhesive to eliminate leakage, seal any
voids between the pin and tooth hole, and
also act as a cavity liner where necessary.

Embodiments of the invention will now be
described, by way of example, with reference
to the accompanying diagrammatic drawings
wherein:

Figure 1 is a plan view of one form of
self-threading pin forming part of a combina-
tion in accordance with the first aspect of the
invention;

‘Figure 2 is a plan view of one form of
chuck-driver forming part of a combination
in accordance with the first aspect of the
invention for use with the pin of Figure 1;
Figure 2a shows a variation; ’

Figure 3 shows the assembled pin of Figure
1 and chuck-driver of Figure 2; and _

Figures 4a, 4b and 4c illustrate mounting
of pins in a tooth by a method in accordance
with the third aspect of the invéntion.

The retentive pin technique anchors a pin
into dentine such that the terminal end of
the pin projects above the dentine. The dentist
then uses the terminal end to support various
materials such as composites, cements and
acrylic resins in order to restore bulk to the

1 588 235

50

55

60

65

70

75

80

85

95



1,588,235

10

15

20

25

30

35

40

45

50

55

60

65

tooth. One known technique employs a self-
tapping, threaded pin which is screwed into
a pilot hole pre-drilled into the dentine. The
pin is retained by the elasticity of the dentine
and the slight oversize of the pin threads.
To assist in screwing in the pin, which is
relatively small, typically 0.023—0.030” in
diameter, the end of the pin is flattened
for engagement with a slot in a small driver.

The present invention is concerned with
a related technique, in which the pin and
driver construction are functionally related
in a different manner in order to obtain cer-
tain advantages. Fig. 1 illustrates the threaded
pin 8 of a combination in accordance with
the invention, comprising a cylindrical mem-
ber 10 of suitable material, such as for ex-
ample stainless steel, which has an outer
thread 11 running throughout its full length.
The dimensions of the pin can be the same
as those of the known pins, typically 0.023”
or 0.030” with lengths of 5 mm and 6 mm,
respectively. The thread is also standard,
with a pitch typically of 0.0079"”. The pins
are readily made by an automatic type of
screw machine which threads a length of rod,
and then cuts up the threaded rod into the
desired pin lengths.

A driver 9 for use with the pin 8 of Fig. 1
is illustrated in Fig. 2. It comprises a shank
portion 12 one end of which is enlarged to
form a handle 13 for being held by the
fingers of the dentist. The handle 13 in this
embodiment has a knurled surface 14 to
improve gripping. The opposite ends of the
shank 12 is provided with a blind central bore
15 which has an internal thread 16. The
bore threads 16 match that 11 of the pin,
so that the driver bore 15 can be screwed
onto the threaded pin 8. The depth of the
bore 15, indicated by reference numeral 17,
can bc chosen to be approximately one-
quarter to one-half the length of the threaded
pin 8 to ensure that the pin 8 is firmly held
by the driver 9. The driver is preferably
made of metal. ,

In use, the dentist first predrills a slightly
undersized pilot hole for receiving the pin.
Fig. 4a shows a typical tooth 19 to which
two retentive pins are to be added. In Fig. 4a,
a hole 20 is shown which has been drilled
to receive a threaded pin. Next to it is illu-
strated the drilling of a second hole 21 using
a standard dental twist drill 22. For 0.023”
and 0.030” sized pins, 0.022” and 0.029”,
respectively, sized drills can be used. If de-

~ sired, the drill may be provided with a depth

stop in the form of a shoulder 23 to enable
a desired hole depth to be obtained, for
example 2 mm.

The pin 8 of Fig. 1 is then screwed into
the threaded bore 15 of the driver 9 of Fig.
2. The assembled pin 8 and driver 9 are illu-
strated in Fig. 3. The pin seats securely
within the driver providing a firm connection

between the two, preventing wobble of the

pin relative to the driver. The pin 8 can now
actually be regarded as a rigid extension of
the shank 12 of the driver 9, to be used as a
tap to form a thread in the pilot hole.

As shown in Fig. 4b, the dentist now simply
screws the pin 8 into the predrilled dentine
holes 20, 21, by inserting the free pin end
into the hole and rotating the driver clock-
wise (assuming the normal right-hand thread
on the pin), which action results in the pin

threads 11 displacing the elastic dentine ad-.
jacent to the pilot hole. This same action

tends to tighten the threaded engagement
of the pin with the driver. The pin threading
can be continued until the pin reaches the

bottom of the pilot hole. This can be deter-

mined by the increased resistance to turning.
It is preferred however to use the driver as
a stop. This is readily accomplished by choos-
ing the pilot hole depth to match that of the
pin portion projecting from the driver, indi-
cated at 25 in Fig. 3. For instance, for a
4 mm long pin, the driver bore depth 15
can be chosen to be 2 mm, with the projecting
pin length 25 also equalling 2 mm, and the

dentine hole is drilled to a depth of 2 mm'

by providing a drill with a depth stop 23
equal to 2 mm. Thus, when the driver end
surface 18 reaches the tooth, the pin will
be at the extremity of its possible depth of
travel as indicated in Fig. 4b.

Some clinicians however favor leaving a
small space between the bottom of the den-
tine hole and the end of the pin. This is
readily accomplished by the dentist stopping
rotation of the driver when the driver end 18
is spaced from the tooth 19 by a like amount.
The space left by the dentist between the
driver end and the tooth will substantially
equal that left between the threaded pin
and hole bottom where the dentine hole depth
matches the length of the projecting pin por-
tion from the driver.

After the pin 8 has been threaded to the
desired depth, the driver 9 is removed. Even
though the driving action has had the effect
of tightening the pin in the driver, and even
though the threaded pin may not be bottomed
in the dentine hole, it is found that reversing
the rotation of the driver 9 (counter-clockwise)
will loosen it from the pin 8 and allow it
to be unthreaded from the pin 8 without un-
threading the pin from the dentine hole.
It is believed the foregoing results because
the threaded pin is held more tightly to the
elastic dentine by the displaced dentine, than
it is to the preformed threads in the rigid
driver.

In accordance with a further feature of
one combination in accordance with the in-
vention, in order further to increase the differ-
ence in adherence of the threaded pin to the
driver and to the dentine, respectively, to
promote .removal of the driver, the threaded
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bore 15 is provided with a permanent lubri-
cant or release coating to reduce sticking and
thus facilitate unthreading from the pin. A
preferred release material is a silicone mat-
erial. This is available commercially from
several sources and is known as siliconizing
a surface to reduce adherence and facilitate
release. In Fig. 2, the release coating on the
bore interior is designated 26.

A further feature of one method in accord-
ance with invention is use of the driver 9
as a bending tool to orient the pins in a
desired manner. It is often desirable for the
pins to be angled to distribute their support
throughout the added bulk material and lessen
the chance of the bulk material being sep-
arated from the pin. A pin on occasion must
be inserted at such an angle that its terminal
end projects outward past the surface of the
tooth. ‘Such a pin must be bent inward.
Slight bending of pins for proper positioning
is required on anterior teeth when incisal
or proximal restorations are planned. The
driver 9 of the combination in accordance
with the -invention is well suited for this
purpose because it can be backed-off or un-
threaded from the anchored pin 8 by a de-
sired amount, and then, since it still firmly
engages the anchored pin so long as three or
four threads thereof are engaged, is then
readily employed to bend the pin in any
desired direction or orientation that the den-
tist desires. This is illustrated in Fig. 4c,
which shows how the driver 9 has been
backed off about one-quarter and then used
to bend the pin 8 horizontally across the top
of the tooth. Afterwards, the driver 9 is com-
pletely removed leaving the pins 8 retained
in the tooth.

With the combination described the ad-
vantages include firm seating of the pin in
the driver by reason of the threaded engage-
ment, with little risk of the pin falling out
of the driver within the patient’s’ mouth be-
fore it has engaged the dentine. Further, if

-"desired, the chuck can be provided with a

hole through the handle to accommodate
string or readily available dental floss can
be threaded through it to provide a loop

for securing the chuck to the dentist’s finger -

for greater safety should the chuck slip from
the dentist’s fingers. The threaded engage-
ment of the pin to the chuck prevents pin
wobble and facilitates the dentist’s insertion
into the tooth hole wherever located: Use of
the driver as the bending tool eliminates the
need for extra bending tools or expensive
handpiece drivers.

As described above, the major diameter

of the threaded pin is larger than that of the
dentine pilot hole that is made. The dentine
elasticity which helps retain the pin also pre-
vents the pin thread grooves from being
filled, leaving voids between the anchored pin

and the dentine. These voids may be en-

hanced because the form of the pins may not
precisely conform to the shape of pilot hole
due to drill wobble. Moreover, accumulation
of air or fluid in the pilot hole may prevent
seating the pin to the pulpal line angle.

In accordance with a further feature of
one method in accordance with the invention,
prior to screwing the pin into the undersized
dentine hole, it is first dipped into or coated
with a cyanoacrylate adhesive liquid, and
then it is screwed into the pilot hole. A coat-
ing by dipping step is readily carried out
once the pin has been screwed into the driver.
The cyanoacrylate liquid may be chosen from
among those listed in United Kingdom Patent
Specification No. 1,422,692, the contents of
which are herein incorporated by reference.
A preferred cyanoacrylate is ethyl cyano-
acrylate. The advantages of this technique
include the following: :

a. the cyanoacrylate adhesive, when it
hardens, provides added retention to the re-
tentive -pin, and a biologically sound base if
leakage, “stress, fracture or thread stripping
of the dentine hole should occur,

b. the cyanoacrylate fills any voids be-
tween the pin and dentine forming a tight
seal preventing leakage, and preventing entry
of undesired debris into the joint,

c. the cyanoacrylate can act as a cavity
liner to cover the pulp with a compatible
material in the event of an accidental ex-
posure. The technique in applying the cyano-
acrylate liquid is similar to that described
in the aforementioned patent specification.
except that the pin 8 is screwed into the
undersized hele with the driver 9 rather than
merely inserted or pushed therein.

The necessary equipment for carrying out
a method in accordance with the invention
is readily assembled in a suitable kit and
sold in that form to dentists. The kit may
contain: , S '

a. two sizes-of pins to handle most reten-
tive pin techniques, e.g., 0.023” with a length
of 5 mm, and 0.030” with a length of 6 mm,

b. two sizes of twist drills for providing
the pilot holes for the pins indicated above,
namely, 0.022” and 0.029, respectively, each
with a depth stop of, for example, 2 ‘mm,

c. two drivers, each to accommodate one
of the pin sizes. The bore depth should be
sufficient to accommodate the full length of
the portion of the pin that projects above
the tooth when the pin reaches the bottom
of the drilled hole, and ’

d. if desired, a vial
cement.

Of course, the kit can also be limited to

of cyanoacrylate

only one pin size, such as intermediate the

sizes listed above, thus requiring only one size
driver and one size drill, and can also omit
the drill where the latter is already possessed
by the practitioner. '

The pin can also be driven in with a hand-
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piece drive. For this purpose, a standard latch
type shank 30, illustrated in Fig. 2a, can be
provided at one end with a threaded hole 31
for receiving the threaded pin. A low speed
reversing Contra-angle handpiece drive is
used which can receive the latch-type shank
end. With the pin screwed into the hole 31,
the handpiece with shank 30 is aligned above
the pilot hole, and the pin inserted while the
engine is running and while applying firm
down pressure. The threaded pin will easily
start in the pilot hole and be threaded down
until it seats. Then the handpiece engine is
reversed, unthreading the shank from the
seated threaded pin.

WHAT I CLAIM IS:—

1. The combination of a retentive den-
tistry pin and a pin driver therefor, said
retentive dentistry pin comprising a straight
cylindrical member with an outer thread run-
ning the full length of the pin, said driver
comprising a shank portion having at one
end a blind threaded bore, said bore thread
matching that on the pin and being engage-
able by the pin.

2. A combination as claimed in Claim 1,
wherein the driver has at the opposite end a
finger-engageable handle, and the bore depth
is approximately one-quarter to one-half the
length of the pin.

3. A combination as claimed in Claim 1 or
Claim 2, wherein the pin and the driver are
both of metal.

4. A combination as claimed in any of
Claims 1 to 3, wherein a release coating is
provided on the driver bore interior.

5. A retentive pin technique dentistry kit
comprising a combination as claimed in any
of Claims 1 to 4, in which kit a plurality
of pins are provided having the same con-
figuration and threading.

6. A retentive pin technique dentistry Kkit
as claimed in Claim 5, and further compris-
ing a twist drill for pre-drilling a pilot hole
in dentine, said drill being slightly under-
sized compared with the diameter of said
pins having the same configuration and
threading.

7. A retentive pin technique dentistry kit
as claimed in Claim $5 or Claim 6, and fur-
ther comprising a supply of cyanoacrylate
cement.

8. A retentive pin technique dentistry kit
as claimed in any of Claims 5 to 7, wherein
said kit comprises a further plurality of pins
having the same configuration and threading
but of a different size to the other plurality
of pins, a further pin driver being included
for use with pins of said further plurality
and forming with one such pin a combination
as claimed in any of Claims 1 to 4.

9. A method for mounting a pin in tooth
dentine in a retentive pin technique, compris-
ing pre-drilling a hole in the tooth dentine,
providing a pin threaded along its full length
and a driver therefor having a threaded blind
bore engageable by the threaded pin, said pin
major diameter slightly exceeding the dentine
hole diameter, screwing one end of the pin
into the driver bore, using the driver screw-
ing the opposite end of the pin into the
dentine hole to anchor it therein, and unscrew-
ing the driver from the pin without removing
the pin from the dentine hole.

10. A method for mounting a pin in tooth
dentine in a retentive pin technique as claimed
in Claim 9, wherein, before the driver is un-
screwed completely from the pin, it is used
to bend the projecting end of the anchored
pin into a desired orientation.

11. A method for mounting a pin in tooth
dentine in a retentive pin technique as claimed
in Claim 9 or Claim 10, wherein before
screwing the pin into the dentine hole, its

free end is first coated with a cyanoacrylate

adhesive.

12. A combination as claimed in any of
Claims 1 to 4, wherein the driver shank por-
tion has a latch-type end for engaging a
handpiece drive.

13. A combination of a dentistry retentive
pin and a pin driver therefor substantially
as herein described with reference to Figures
1, 2 and 3, or Figure 2a of the dccompanying
drawings.

14. A retentive pin technique dentistry kit
substantially as herein described.

15. A method of mounting a pin in tooth
dentine substantially as herein described with
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reference to Figures 4a and 4b, or Figure 100

4c of the accompanying drawings.

For the Applicant,
R. J. BOXALL,
Chartered Patent Agent.
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