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Pin-retained restorations

Any information in BOLD are extra for your own understanding. The non-bold are the information written in the doctor’s slides (that you should memorize).
Treatment of grossly carious teeth whether the restoration material of choice is amalgam, composite or glass ionomer.
Some of the retentive means that can be used are pins.. we’re gonna talk about pins in details; their types, advantages, disadvantages, mode of application... etc.

· Pin-retained restorations
-Any restoration requiring the placement of one or more pins in dentine to provide adequate retention and/or resistance form.

-As we know all retentive means must be placed in dentine as a rule to start with. Nothing is placed in enamel coz by this we create undermining enamel especially in cervical area where the thickness is very low.
For ex. a tooth has missing 2 lingual cusps, for each missing cusp we use one pin for retention.

-Generally, pins are placed wherever satisfactory retentive or resistant forms cannot be established with other means such as grooves, slots or acid etching of enamel and dentine.
· Types of pins
I. Cemented pins

-first described by Marth Lee, 1958.
-threaded or serrated stainless steel.

-pins are cemented into the pin holes that are prepared larger than the diameter of the pin.
This is the only type where the pin hole is larger coz the pin is retained inside the cavity by cement.

-cemented bizinc phosphate ( Zn-ph ) polycarboxylate. Or any type of cement; glass ionomer could also be used.
-the depth of the hole between 3-4 mm.

-it does not cause stresses or craze lines in dentine. coz it’s passive while the other types of pins are active so tend to cause stresses in dentine.

-the least retentive of the three types.

II. Friction-locked pins

-described by Gauch Tyn, 1966.

-diameter of the pin holes is prepared 0.001 inches or 0.25 mm smaller than the diameter of the pin.
-pins are tapped into place and retained by the resilience of dentine. means we do not screw them, we tap them.

-they are 2-3 times more retentive than the cemented pins. 

III. Self-threading pins
-described by Goil, 1966.

-diameter of the pin hole is 0.0015-0.004 inches smaller than the diameter of the pin.

-pin is retained by the threads engaging the resilient dentine as it is inserted.
This is the type of pins that we use in the hospital.
-the most retentive of the three types. although the threads of the pins do not engage the dentine with their entire depth(no intimate contact at all sides) but still it’s the most retentive.

-it is 5-6 times more retentive than the cemented pins.

-lateral and apical stresses can be generated in dentine when the pin is inserted. coz we place it by screwing and the pin hole is smaller, so as the pin finds its way through dentine it will generate lateral stresses.

-the depth of the hole varies between 1.3-2 mm.

-several sizes and types and systems of this type of pins are available. The thread-made system is the most widely used.
· Posterior pin placement

- A main problem is the difficulty in placement of pins in posterior teeth coz sometimes the accessibility is a little bit difficult especially when the tooth is lingually rotated or the distolingual or even the distobuccal area is involved, we need to do retraction to the lip.
-Stresses are created in dentine causing lateral cracks perpendicular to the long axis of the tooth and shearing forces apical to the leading edge of the pin.

· Indications & contraindications of pin-retained amalgam restorations

As we said, we use pins to increase retention and resistant form of a filling which cannot be achieved by other means, coz usually we prefer to use other means that are easier.

-When insufficient tooth structure remains for the provision of adequate retentive form with other means, such as undercuts, grooves or slots.
· The number of pins

-The number of pins is dictated by the amount of tooth structure remaining and missing.
-As a general rule, 1 pin for each missing wall is adequate.

Here we’re not talking about M & D walls, for ex. in MOD we don’t use retentive pins bcoz there are the buccal and lingual walls and they are enough for retention.. So we’re talking here about missing cusps.
· Resistance form
-Ideally, severely weakened teeth should be restored by cast restoration. means we should cover the cusps, coz if we didn’t protect the cusps fracture will occur to that area. Nevertheless, we prefer to do indirect cast restorations.

-In selected cases, pins placed before the placement of amalgam can function to improve the resistance form, especially if we do capping to the cusps.
For ex. with very old patients, indirect restorations are not preferable for them or they can’t afford it so the amalgam retained by pins is good and we can use it as long-term filling material.

· Status and prognosis of the tooth
-Teeth that are sensitive or asymptomatic should be treated first before pin placement.
Means we should make sure this is the permanent restoration we will place and that there’s no signs of irreversible pulpitis or necrosis. If we found such signs, we should root-canal treat the tooth and later on place the pins. Sometimes and according to the case when we root-canal treat the tooth, we can use the pulp chamber or the root canals for retention without having to use the pins.
-The placement of non-cemented pins in root-canal treated teeth should be avoided. It could be better to restore those using appropriate posts.
[Extra. (Posts in Dentistry) As compared to pins, the posts are thicker and are used in the root canals after root canal treatment where the tooth loss is extensive].

-Pins are contraindicated in teeth where the gingival margins are so deep that the application of the matrix band is difficult or impossible. In this case, first we may need to do gingival surgery to expose the margins, and later on we do the filling.

As we talked earlier, diagnosis and treatment planning (for ex. root-canal treatment or periosurgery in case of severely broken tooth) before we reach the definitive filling restoration.
· The role of the tooth in the overall treatment plan
-Pin-retained amalgam restoration is not the treatment of choice for teeth that must turn as abutments for removable partial dentures.

We have to crown this tooth which will serve as an abutment, coz the components (such as the rest, clasp...) will be placed on it, so if the filling is lost all the RPD components will be lost as well.

Meaning there must be a more definitive treatment than a pin-retained amalgam restoration. For this reason, we may have to use a pin and start with an amalgam filling that would act as a core and later on do the preparation and crowning, so the definitive treatment is not based only on amalgam.
-It could be used as a foundation of a cast restoration that may follow.
· Occlusal requirements
-Pins are contraindicated in teeth that require elaborate acclusal alteration.
Means if we are planning to change the occlusion of a patient or increase the bite or vertical dimension or change the jaw relation, here we can’t just put an amalgam filling to the tooth coz we’ll be only doing a confirmative approach (i.e. just retaining the anatomy of the tooth without altering the occlusion ). So when alteration of occlusion is part of the treatment plan, then we have to use an indirect restoration.
· Esthetic requirements

-Where esthetics is of prime concern, the pin-retained amalgam could be contraindicated.

We could use for ex. pin-retained composite.

· The cost
-When cost is a major factor, the pin-retained amalgam is appropriate provided that an acceptable restoration can be achieved.
For ex. a big part of the buccal wall and 2 lingual cups are missing but we can still restore the anatomy, the contact areas and the contour of the cusps, so this is an acceptable restoration for an amalgam filling.

· Age of the patient

-For some geriatric or debilitated patients, this could be the treatment of choice over the more expensive and time-consuming restorations.
Very old patients (80-85 yrs),, the amalgam filling may be better for them than the several-visit cast restoration with many impressions and... etc.
-For young patients, the placement of pins could provide a risk as the pulp chambers are large and might be easily penetrated.
Young patients (>18-20 yrs),, bcoz their pulp chambers are large, we could never know how far the pulp is from the wall where we will place the pins. So it’ll be difficult the placement of pins in those patients.
· The advantages

-Tooth preparation is more conservative than the alternative indirect restorations.

-Gingival margins could be healthier than the indirect restorations. coz we’re just replacing the gingival margins that are involved.

-Less time-consuming. it could be finished in shorter durations and in one visit.

-Relatively economical. compared to other materials (whether composite or indirect restotations).
-Retentive form is significantly improved by the use of pins.
-In selective cases the resistance form is significantly improved.

· The disadvantages

-Proper contours and occlusal contact are sometimes difficult to achieve.
It requires practice, clinical skills and knowledge, in addition to cooperation from the patient, plus that the tooth can be restored (coz sometimes the tooth is so broken that we cannot restore the contours or the contacts).

-Drilling of the pin holes and placement of pins could create internal stresses in dentine.

-Micro leakage around all types of pins has been demonstrated. However, it’s not greater than the micro leakage that occurs in the tooth restoration interface.

-Pins do not reinforce amalgam, and therefore do not increase the strength of the restoration.
-No increase in the compressive strength, and a significant decrease in the tensile strength.

-Increased risk of perforation into the pulp or the external tooth surface, unless the procedure is knowledgably and skilfully done.
If we don’t know the anatomy, the proper angulations of the tooth or the approximate thickness of dentine, we cannot use pins for the risk of perforation into pulp or external surface.

· Factors that affect the retention of pins (in dentine & in amalgam)
-Type of the pin; self-threaded >friction-locked >the cemented (the least retentive).

-Surface characteristics of the pin.

-Retention of amalgam onto the pin;
The self-threaded more than the cemented and friction-locked.

No bonding between amalgam and the pin, it’s a purely mechanical retention.

-Orientation of the pins;
Placing the pins parallel to each other can enhance the retention of amalgam.

Severe bending of the pins should be avoided. (Sometimes we are obliged to bend the pins bcoz the height of crown is small or its angulation is not favorable).
-Number of pins;
The number is within limits. (coz over-pinning will lead to weakness of dentine).

As the number of pins increases, the retention of the filling material increases.

-Diameter of pins;
Also within limits. As the diameter of pin increases, retention into amalgam and dentine increases.
-Length of pins into dentine and the restorative material;

With the cemented pins retention increases linearly with increasing the pin hole depth.

With friction-locked and cemented pins there is no real benefit in increasing the pin hole depth beyond 2 mms. (bcoz more than that, the strength of the thread becomes a limiting factor; the more the depth the weaker the pin is).

· Failure of pin-retained restorations
Failures might occur either;

-within the restorations (fracture of the restoration ).

-at the interface between the pin and restorative material.
-fracture within the pin itself.
-between dentine and the pin.
-within dentine itself.

Note. With the exception of friction-locked pins, failure is more likely to occur at the pin-dentine interface rather than the pin-restorative material interface.

· The potential problems faced during the placement of pins
* Broken pins and broken drills;
-If stressed laterally or allowed to stop before removed from the hole, the pin will break.
(like all rotating instruments, we pull it in rotating and remove it out rotating; we don’t start rotation while working).
-Choose a safe location at least 1.5 mm away from the broken piece. (we can’t remove out the broken piece so we leave it in its place and drill another pin hole in another place).

It’s important for the bur movement to be passive; not forcible penetration into dentine.
* Loose pins;

-Usually because the pin doesn’t properly engage dentine or the pin hole is too large.

Each type of pin has its own drills; we don’t make a hole with the regular fissure bur. So the width of the hole is defined and its length is measured (by a stopper).

The drilling technique; we just introduce the drill one time till we reach the stopper then remove it, and that’s it.

So if there’s a problem with the handpiece (the bur rotates a little laterally) or we entered the drill several times(large pin holes ( loose pins.
-The pin should be removed at one of the following procedures done:
       ^The pin hole is prepared with the next largest sized drill.
       ^The depth is increased 3-4 mm using the next largest drill and the pin cemented in position.

If we have enough space in the tooth structure, we change the pin’s location and just close the hole with cement or calcium hydroxide or....

If there are no other places available for the pin in the tooth, then we can use the cemented pin type.

-Pins could be loosened when attempts to shorten them with a bur removed by rotating counter clockwise and insert a new pin or do as before.
Sometimes when we place the pin we realize it’s too high or even higher than occlusion, and as you know the length of pins is negligible so shortening it would ruin its lock into dentine and it’ll get loose. Here we remove it and get it replaced with a larger sized pin or we end up with the cemented type pin.
* Penetration and perforation;
Penetration into the pulp and perforation of the external tooth surface.
* Hemorrhage in the pin hole following removal of the drill;

We removed the drill and there was blood, means we’ve reached the pulp or the gingiva (by penetrating the external wall of the tooth).
Operators, by their tactile sense, they can tell when something wrong happens.

 -Observation of the angulations of the drill should indicate whether we are into the pulp or into the external wall (into the gingiva).

· Radiographs

-Radiographs can help in verifying if pulpal penetration has not occurred, if there’s sound dentine between the pulp and the pin.
-Any view projecting the pin in the same region as the pulp does not necessarily mean that we are into the pulp. It might be an overlap as a result of angulation.

Sometimes we’re drilling buccal or lingual to the pulp and the pin may appear inside the pulp (taking a 2D-photo for a 3D-object).
Q: How do we make sure it’s not in the pulp? ( We take an angulated radiograph.

-Any radiograph showing the pin projecting outside the tooth confirms external penetration. However, any radiograph showing the pin inside the projected outline of the tooth does not exclude the possibility of perforation.

Outside the tooth= sure penetration,, Inside tooth= not sure

-In an asymptomatic tooth, a pulpal penetration is treated as any other mechanical exposure;
If large( we do root canal

If small (pin-point)( we do direct pulp capping
If the tooth is symptomatic then we have to treat the tooth before considering the filling or pinning.

· Perforation into the external wall of the tooth
-depends on the location of this perforation.

-we should examine clinically by throbbing and by radiographs to determine the location of the perforation.

* Perforations located occlusal to the gingival attachments
-cut the pin flush with the root surface then the pin is removed.

As we said we cannot remove the pin if it got stuck inside we just cut it from the outside and then remove it.
-if we cannot remove the pin, we just enlarge the pin hole a little bit then fill it.

* Perforations located apical to the gingival attachments
-Reflect, expose, enlarge and restore.

Reflect the gingiva surgically, expose the pin hole.
-Perform them crown-lengthily. to be able to put proper filling.

Or if we want to do a crown then it should be beyond the area of perforation, or else no coronal seal is achieved and problems arise later on. 
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