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Abstract

Over the past decade, dental implant therapy has
become the gold standard for the restoration of a
single missing tooth. The current literature shows
evidence of excellent long-term performances
and high survival rates. Despite this, prosthetic
complications remain a significant clinical challenge.
The clinician needs to have a proper understanding
of the risk factors that lead to these complications
and probable failure. This narrative review was
performed through scientific articles published
between 2000 and 2022, indexed in MEDLINE and
PubMed databases. This review aims to evaluate
the prosthetic complications that may occur after
single implant-retained crown insertion.
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Introduction

Dental implants have revolutionized restorative
dentistry by providing a durable and effective
solution for missing teeth. They offer signifi-
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cant advantages over conventional fixed and
removable partial dentures, especially for sin-
gle missing tooth. However, despite their wide-
spread success, they are not immune to compli-
cations. Prosthetic complications, in particular,
pose challenges that can affect their longevity
and functionality.! Prosthetic complications are
related to the exoprosthesis of the implant.? They
can be either technical - related to lab-fabricat-
ed parts like fracture of chipping of veneering/
covering material or mechanical - related to
pre-fabricated parts like implant or abutment
fracture.® Based on a meta-analysis by Jung et
al, the 10-year survival rate of single implants
was 95.2% but for the implant-supported single
crowns was 89.4%.* The commonly seen pros-
thetic complications in this regard are catego-
rized as screw loosening/fracture, loss of reten-
tion, veneer chipping, component fracture, and
interproximal contact loss.>®

Screw Loosening

According to Jung et al, screw loosening was
and still is the most frequently occurring compli-
cation with single crowns. The 5-year cumulative
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incidence of abutment screw loosening was re-
ported to be 12.7%.” Any loose screw can lead to
crestal bone loss due to bacteria colonization in
the exposed interface.® The main causative factor
seems to be inadequate application of tighten-
ing torque to generate the necessary “preload”.’
Preload is defined as the clamping or stretching
force that occurs across the interface of implant
components being attached together via screw
tightening. It is the residual stretch or elongation
that remains within the body of the screw atfter
the tightening procedure is completed (in bolted
joint mechanics).! One phenomenon that exac-
erbates this issue is the “settling effect” which
is a phenomenon involving loss of preload after
initial tightening of the screw. Siamos et al sug-
gested that the screw should be retightened at an
interval of 10 minutes after the initial tightening
to avoid this settling effect.!® Various risk factors
need to be considered in the etiology. The ex-
ternal hex connection has been associated with
a higher incidence of screw loosening than the
internal hex.!! Similarly, angulated and multi-
unit abutments exhibit a higher incidence than
straight abutments.!? Cement-retained crowns
reported lower incidence than screw-retained
crowns, but clinicians still prefer the latter due
to lesser biological complications.!® Evolution of
screw designs and materials has reduced the in-
cidence of screw loosening by nearly 50% after
the year 2000,'* however, bruxism can severely
contribute to the biomechanical stresses on the
implant due to repeated dynamic and static
loading, causing screw loosening and eventual
fracture.’® Centering the occlusal contact, flat-
tening cuspal inclination, proper tightening and
retightening of the abutment screw (30-35 N-cm
is ideal preload), narrowing the buccolingual
width of the restoration, and reducing cantile-
vers are some of the guidelines to be considered
in the management and prevention of screw
loosening.!®
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Screw Fracture

Screw fracture is a rare complication that is al-
most always preceded by undetected or misman-
aged screw loosening. The probable etiology is
bruxism, an unfavorable superstructure, over-
loading, or malfunction.!” Biomechanical stress-
es incident on the abutment screw can first lead
to loosening and eventually fracture if the over-
load is not properly managed.® The junction be-
tween the threads and the neck of the abutment
screw is particularly susceptible to fracture.!® To
mitigate this, Piermatti et al suggested using a
thicker screw with an apical indexer.!® The risk
factors for screw fracture are the same as those
for screw loosening, as it is clear that screw frac-
ture will generally be preceded by loosening,
serving as a warning sign unless some kind of
trauma is involved. In the event of a screw frac-
ture, the clinician must remove the broken screw
without causing damage to the fixture. Proper
management and timely intervention can help
prevent the escalation from screw loosening to
screw fracture.?

Loss of Crown Retention

Loss of retention is the 2nd most frequently oc-
curring prosthetic complication reported in
around 4.1% of single-crowns in 5-year review
studies.4 Crown retention is categorized as
screw-retained and cement-retained types, each
with its own advantages and disadvantages.?’
According to a systematic review by Wittneben
et al, there were no significant differences in
terms of survival for either type of retention, but
technical complications were seen more with
screw-retained crowns, especially veneer chip-
ping around the area of the screw access hole.
On the other hand, cement-retained crowns were
associated with more biological complications.?

Metal ceramic crowns are mainly cemented with
conventional cemented like zinc phosphate or
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glass ionomer as their retention does not depend
on adhesion to the abutment for clinical func-
tion. In contrast, full ceramic crowns are cement-
ed with adhesive resin cement to improve reten-
tion and subsequent clinical function.?? Loss of
retention rates has been reported to be 1.1% in
ceramic crowns whereas it is 5.5% for metal-ce-
ramic crowns, after 5 years of function.??2?* Cli-
nicians nowadays mostly prefer screw-retained
due to its predictable retrievability for removal,
but if the implant placement is not prosthetically
driven, especially in the anterior region, then it
is not esthetic due to buccal placement of screw
access hole and hence avoided.?

Veneer Chipping/Fracture

Veneer chipping is the 3rd most frequent pros-
thetic complication with a S-year complication
rate of 3.5%.%% Spazzin et al demonstrated that
veneered alumina and lithium disilicate crowns
experienced chipping in 1.8% and 3.5% of cas-
es, respectively, after five years of function. In
contrast, veneered zirconia crowns showed sig-
nificantly higher chipping rates of 11.8% over
the same period. For comparison, metal-ce-
ramic crowns exhibited a chipping incidence
of 3.5%.%?* Achieving long-term survival of ma-
terials such as ceramics in the oral cavity is a
significant challenge. The aging of ceramics
is accelerated by chemical attacks from acid-
ic foods and drinks, as well as by temperature
fluctuations. As these materials age, their sus-
ceptibility to fractures and chipping increases.®
Possible causes for “ceramic chipping” include
non-anatomic substructure designs, unsupport-
ed ceramic veneering, weaker porcelain, mis-
matches in thermal expansion and contraction,
poor porcelain bonding, patient-specific factors
such as occlusion after cementation and also
parafunctional activity.?® To mitigate these risks,
implant-protected occlusion is recommended for
single crowns.?” Sailer et al reported that avoid-
ing veneering ceramics and using monolithic
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ceramics for restoration can significantly reduce
the incidence of chipping.®

Abutment/Fixture Fracture

Fracture of implant components, such as im-
plants, abutments, and abutment screws, is a
rare complication that can occur in the long term
and severely affect the integrity of the fixture.
The fracture rate of these components has been
reported to be 5.6%.% Misch et al reported that
internal stress from factors like bruxism and the
crown-implant ratio (C/I) can lead to mechani-
cal complications.?® Other possible risk factors
are dental implant manufacturing and design
failure, superstructure design, implant position-
ing, implant diameter, metal fatigue, and bone
resorption around the implant, but none of these
can be considered as clear causative factors.” In
a study conducted by Murakami et al, the abut-
ment fracture rate was 1.6% and the implant
fracture rate was 0.7%. This study also identified
trends related to gender, showing that men were
at a higher risk of abutment or implant fracture
due to higher bite force.*® Huang et al reported
that ceramic abutments exhibited more frac-
tures than metallic abutments - leading to im-
plant fracture.®’ One promising solution for use
in esthetic regions is the use of internally con-
nected titanium-base abutments with zirconia
abutments. A study by Murakami et al indicated
that the fracture strength of this hybrid solution
is similar to that of titanium abutments, although
clinical research on this alternative remains
scarce.®

Proximal Contact Loss

An open contact between a normal tooth and an
implant-retained crown can develop where there
was previously a firm contact. This may further
lead to food lodgment, caries, and periodontal
issues. One theory that explains this occurrence
is that the anterior component of occlusal forc-
es is directed mesially causing friction near the
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contact points that leads to the wearing away of
the teeth, causing mesial migration of the nat-
ural tooth.?® An alternate hypothesis is that oc-
clusal changes could result from craniofacial
growth past adulthood.®** According to a review
by Greenstein et al, an interproximal gap ap-
peared 34-66% of the time following the place-
ment of an implant crown. This could occur as
soon as three months following prosthetic reha-
bilitation, typically at the mesial point of the res-
toration.®

Discussion

Prosthetic complications in single implants are
influenced by a variety of factors, including me-
chanical stress, material properties, and pa-
tient-specific characteristics. This narrative re-
view described the following six categories of
prosthetic complications that were associated
with single implant-retained crowns: (1) Screw
Loosening (2) Screw Fracture, (3) Loss of Reten-
tion (4) Veneer Chipping (5) Abutment/Fixture
Fracture (6) Proximal Contact Loss. Multiple
studies have shown that screw loosening is the
most common prosthetic complication in this
regard. Fracture of the screw is a consequence
of untreated or mismanaged screw loosening.
The 2nd most common complication is veneer
chipping seen in the restorative material. This
can compromise esthetics and may also alter
the existing occlusion.® Despite these complica-
tions, the S-year survival rates of single implants
(fixtures) are reported to be 96.8% and the im-
plant-retained single crowns have a 5-year sur-
vival rate of 94.5% indicating results superior to
those of fixed partial dentures in the same time
period.*

Conclusion

Issues such as ceramic chipping, fractures of
implant components, and other mechanical fail-
ures highlight the importance of careful design,
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material selection, occlusion, and most impor-
tantly patient assessment to enhance the lon-
gevity and success of single-implant prosthetics.
The clinician must be well equipped to prevent
risk factors, identify initial stages of such compli-
cations after loading of the prosthesis, as well as
be able to manage them in case of occurrence.
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