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Prosthetic Management of
Compromised Implant Positioning
Secondary splinting of individual implants addresses the need for a common path of insertion
with minimal compromises to esthetic, biologic, and mechanical concerns.
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By Robert C. Vogel, DDS
ncreasing awareness and acceptance of dental implantbased treatment options
along with advances in surgical and prosthetic options
and techniques must allow
for predictable restoration
of various (and often less than ideal)
situations. In the restoration of the
largely or fully edentulous arch, removable prostheses have proven to provide
outstanding benefits for patients, including increased comfort, an improved
emotional state, and better nutritional
and systemic health.1,2
Historically, removable implant-retained prostheses have relied either on
a bar of various designs or individual
(non-splinted) attachments, such as
a ball or, more recently, locator abutments, for retention of the prosthesis.3
Each of these options presents distinct
benefits and limitations.4 In a general
sense, both attachment options (bars
and individual attachments) offer retention to the appliance to provide
resistance to vertical and horizontal
displacement. These options differ in
that non-splinted attachments primarily offer limited support to the occlusal
load, making the appliance primarily
tissue-supported. On the other hand,
splinted or bar-type reconstructions offer the benefit of load-sharing, occlusal
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support, and greater ability to correct for
misaligned implants.5-8 The laboratory
can restore misaligned implants by casting, soldering, or welding attachments
or milling the bar substructure in order
to obtain a common path of insertion
with the final prosthesis. However, a bar
reconstruction frequently has limitations, including: lack of adequate space
under the denture; limited access for
hygiene; lack of passive fit; and higher
cost of components, metal, and laboratory labor.6 Lack of adequate space for
the bar often causes a significant compromise in the bulk of acrylic, leading
to a higher rate of fracture and tooth
loss with the appliance, compromised
esthetics caused by less than ideal positioning of denture teeth, and less than
ideal occlusal schemes. Also, the lack of
vertical space or close proximity of implants often hinders the patient’s ability
to maintain ideal hygiene. With the loss
of a critical implant, other longer-term
complications can potentially arise with
bar reconstructions. Individual or nonsplinted attachments have limitations
as well, including: inability to correct for
extreme divergence of implants (generally greater than 40°) around the arch;
limited ability to provide ideal retention
with poor implant distribution or number; and inability to provide for rigid
load-sharing when splinting is indicated.
Presented below is an alternative technique to traditional bar reconstruction.
It provides rigid splinting of individual
implants for load-sharing and cross-arch
stabilization, an implant-supported appliance, and a simple solution should
the loss of an implant or need for an additional implant arise during the course
of treatment without having to alter

INSIDE DENTISTRY | October 2010 | insidedentistry.net

or re-fabricate a bar.7 This technique allows for extreme angulation correction
with a common path of insertion, ease of
hygiene access, and passivity of fit while
requiring a minimal amount of space
within the denture base to minimize potential fracture or esthetic and occlusal
compromise of the final prosthesis.
This prosthetic option can be viewed

as “secondary splinting” as opposed to
unsplinted abutments or the “primary
splinting” provided by a traditional bar.
In this technique, the splinting of individual implants is accomplished by
the supra-structure (denture) upon its
insertion over the abutments (Figure
1 and Figure 2). This is not a new
technique, although there has been a

FIG. 1

FIG. 2
IMPLANT PLACEMENT AND IMPRESSIONING (1.) A 65-year-old female
patient 6 weeks after implant placement in Type 3 bone. Lack of proper
presurgical planning resulted in a less-than-ideal implant position. (2.) A
custom-tray, border-molded implant level denture impression was made,
anticipating the need for customized abutments or bar fabrication due to
extreme angulation concerns and the desire to splint individual implants.
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scarcity of literature about it over the
past 15 years. This is reminiscent of the
periodontal prosthesis, better known
as a telescopic coping or Konus crown
technique, whereby individually milled
abutments are fabricated for each implant to a common path of insertion.
They most often have a 6° taper (there
are case reports in the literature of varying tapers), with a continuous taper to
the base and no chamfer or shoulder.
Each custom-milled abutment can be
fabricated by traditional milling procedures or with CAD/CAM and is made
parallel to all the abutments in the arch
to provide a common path of insertion
for even the most divergent implants
(Figure 3 through Figure 5).
On top of each “primary” abutment,
the laboratory fabricates an individual
coping with precise tolerances by means
of waxing/casting, electroformation, or
milling. Each individual abutment, with
its corresponding coping, provides a retentive element through the intimacy of
fit and conical configuration. Through
the curing of the copings into the denture base with acrylic, the individual
implants become splinted together

“...non-splinted
attachments primarily
offer limited support
to the occlusal load,
making the appliance
primarily tissuesupported. On the
other hand, splinted
or bar-type
reconstructions offer
the benefit of
load-sharing, occlusal
support, and greater
ability to correct for
misaligned implants.”
by virtue of the denture’s “secondary
splinting.” The combination of ideal fit
tolerances of each milled abutment and
coping and a common path of draw culminate to provide a retentive appliance

with rigid splinting of the implants
(Figure 6 through Figure 9). This allows for unimpeded hygiene access and
a minimal space requirement inside the
denture to achieve maximal bulk and
strength of prosthetic materials with
ideal tooth position and occlusion.

Technical Notes

A 6° taper provides ideal “tension” between the abutment and coping, with
minimal friction that would lead to
wear. The abutment design with a continuous taper as opposed to a chamfer
or shoulder is ideal for continued seating of the coping on the abutment with
no apical stop. If there is wear and associated loosening of the abutment/
coping unit, polishing of the occlusal
aspect of the abutment will allow the
coping to sit further down on the abutment and regain retention. If an individual implant is lost, the coping can
easily be removed from the denture and
the space filled with acrylic. However, if
additional implants are placed, then a
new coping can easily be incorporated
into the prosthesis with no need to alter
the additional abutments or copings.
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Besimo7 has reported outstanding
retention with as little as 4 mm of abutment height and a coping thickness as
slight as 0.4 mm, which provides an
ideal solution where there is limited
interarch restorative space or significant buccal angulation of implants that
would otherwise encroach on the teeth
or flange of the denture.
An additional application of this
technique is the ability to combine
teeth and implants in one prosthesis
through the cementation of a milled
coping on the prepared tooth and a corresponding (secondary) coping, which
gets incorporated into the prosthesis.
In situations where a denture base and
flange are not indicated, as is found in
a traditional “fixed” restoration, this
technique can be employed by incorporating the copings into a fixed-bridge
framework. This permits the patient
to remove the traditional bridge (no
cementation) for access to hygiene in
even the most ridge-lapped situation.
It also enables prosthetic replacement
of significant ridge defects with facial
support while keeping the ability to
maintain hygiene unimpeded.

PROSTHESIS FABRICATION (3. AND 4.) A master model with guide pins in place demonstrates the extreme divergence of implant position, which would compromise the ideal denture tooth position as well as
significant off-axis loading. (5.) Laboratory-fabricated custom Konus abutments were all milled parallel to
each other with a 6° taper after evaluation of ideal tooth position based on proper occlusion and esthetics. (6.) Primary (Konus) abutments in the mouth. (7.) Copings in place ready to be cured into denture base
chairside with acrylic resin. Note the retentive beads on the surface for incorporation into denture. (8.) Final
prosthesis with copings cured into denture base to provide “secondary” rigid splinting of implants with a
common path of insertion of maxillary overdenture. (9.) Day of delivery.

FIG. 9
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Conclusion

Increasing awareness and access to dental implant-based treatment for partially
and fully edentulous patients has given
rise to a growth in both surgical and
prosthetic techniques and procedures
to simplify clinical care. Restoration of
implants with significant misalignment
not only presents a challenge to the laboratory but also leads to increased complications and potential failure. Presented
is a technique to address the need for a
common path of insertion while providing “secondary” splinting of individual
implants with minimal compromise to
esthetic, biologic, and mechanical concerns. The use of custom-milled abutments with telescopic copings can be
employed to accomplish this.
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