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mucositis, peri-implantitis, fistulae at the 
level of the implant-abutment interface, 
soft tissue hyperplasia and implant loss.3,4 
Mechanical complications affect the struc-
tural integrity of the implant, abutment 
or superstructure.6 Commonly reported 
mechanical complications include fracture 
of the veneering material or framework, 
loss of retention, screw loosening, screw 
fracture and implant fracture.2-7 Aesthetic 
complications affect the appearance of the 
restoration and may be associated with the 
prosthesis itself or the surrounding soft 
tissues.

Multiple studies reporting prosthodon-
tic complications associated with implant 
retained crowns and bridgework have 
been published.2-7 These studies frequently 
vary in the definition of what constitutes 
a complication and rarely include all of 
the complications outlined in this article. 
Furthermore, these studies are of variable 
design and quality and use a variety of 
implant systems and components, many 
of which are not currently available.2,4,7 
Unsurprisingly, reported complication 
rates vary widely.8,9 This heterogeneity has 
prevented the calculation of precise com-
plication rates and as a result, published 
systematic reviews have reported trends3,5 
or complication rates with wide confi-
dence intervals.2,4,6,7 Therefore, published 
complication rates should be interpreted 
with caution.

BIOLOGICAL COMPLICATIONS
Biological complications refer to distur-
bances in the function of the implant 
characterised by biological processes that 

INTRODUCTION

Dental implants have been used to reha-
bilitate edentulous and partially eden-
tulous patients with fixed prostheses for 
over 30 years.1 Systematic reviews have 
reported relatively high survival rates 
for dental implants supporting crowns2 
and fixed bridgework.3-7 However, these 
reviews have also identified a variety of 
complications that may be associated with 
these prostheses.2-7 Although these compli-
cations rarely result in the complete fail-
ure of treatment, their management can be 
frustrating, expensive and time consum-
ing for the patient, clinician and techni-
cian. This review discusses the incidence, 
aetiology, prevention and management 
of common prosthodontic complications, 
which may occur following the delivery of 
implant retained crowns and bridgework.

COMPLICATIONS
Prosthodontic complications can be 
broadly categorised as biological, mechani-
cal and aesthetic.5 Biological complications 
affect the tissues supporting the implant 
and prosthesis.4 Commonly reported bio-
logical complications include peri-implant 

This article reviews the incidence, aetiology, prevention and management of prosthodontic complications, which may occur 
following the delivery of implant retained crowns and bridgework. Problems associated with the calculation of complica-
tion rates are discussed. Examples of common complications and their management are presented.

affect the tissues supporting the implant.4 
Common biological complications include 
the following.

Peri-implant mucositis
Peri-implant mucositis is a reversible 
inflammatory lesion, analogous to gingivi-
tis, affecting the marginal soft tissues sur-
rounding osseointegrated dental implants 
and is not associated with peri-implant 
bone loss (Fig. 1).10 Peri-implant mucosi-
tis may affect up to 50% of implants and 
is characterised by bleeding on prob-
ing.11 Peri-implant mucositis usually 
resolves with improved homecare, anti-
septic mouthwash and careful mechanical 
cleaning.11,12 A lack of keratinised mucosa 
may impair oral hygiene procedures and 
increase the incidence of peri-implant 
mucositis.13

Peri-implantitis
Peri-implantitis is an inflammatory lesion, 
analogous to periodontal disease, affect-
ing the supporting bone in addition to 
the soft tissues around an implant.10,14 
Peri-implantitis is characterised by mar-
ginal bone loss and may be associated 
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• Reviews common prosthodontic 
complications which occur with fixed 
implant supported prostheses.

• Highlights problems associated with the 
calculation of complication rates.

• Presents examples of common 
prosthodontic complications and their 
management.
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Fig. 1  Peri-implant mucositis associated with 
implant retained crown UR1
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with bleeding on probing, suppuration, 
pocket formation and mucosal reces-
sion.11 Marginal bone loss during the first 
year of function is attributed to remodel-
ling and peri-implantitis cannot be diag-
nosed until after this time.10 It has been 
suggested that peri-implantitis may be 
diagnosed when the bone adjacent to ≥3 
threads of an implant is lost after one year 
in function.10 However, as implant designs 
and distances between threads vary, this 
definition would appear unsatisfactory. 
Putative risk factors for peri-implantitis 
include smoking, diabetes mellitus, poor 
oral hygiene, a history of periodontal 
disease, interleukin-1 genotype, alcohol, 
rough surfaced implants, retained cement, 
(Figs  2 and 3) and poorly fitting abut-
ments or superstructures.3,14,15 A lack of 
keratinised mucosa does not appear to be 
associated with an increased incidence of 
peri-implantitis.13 Jung et al.2 reported that 
6.3% of implant supported single crowns 
had bone loss >2 mm over a 5 year obser-
vation period. Pjetursson et al.7 reported 
that less than 8.6% (95% CI; 5.1%-14.1%) 
of implant supported fixed partial den-
tures were affected by peri-implantitis over 
5 years. However, much higher incidences 
have been reported in other studies.11

Following the provision of an implant 
retained crown or bridge baseline peri-
implant pocket depths and radiographic 
bone levels should be established.11 Gentle 
probing (≤0.25 N) is unlikely to damage the 
implant surface or the epithelial attach-
ment and should be repeated annually.10,11,14 
Studies suggest that future attachment 
loss is unlikely to occur in the absence 
of bleeding on probing.14 Probing depths 
are generally greater around implants than 
teeth and a probing depth of 6 mm is not 
uncommon in health.16 Periapical radio-
graphs should not be routinely prescribed 
during follow-up and should only be taken 
when changes in clinical parameters indi-
cate disease.17 Radiographs should be 
interpreted cautiously because they only 
show interproximal bone levels and have 
poor reproducibility.14,18

There is little evidence to favour either 
the non-surgical or surgical management 
of peri-implantitis.19 However, a surgical 
approach is often preferred as it offers 
improved access.14 Implant surfaces may 
be cleaned mechanically, chemically, by 
laser or air abrasion.20 No single method of 

surface debridement has been shown to be 
superior.11,19,20 Where mechanical debride-
ment is undertaken, plastic or titanium 
curettes have been recommended to avoid 
damaging the implant surface.10 However, 
Romeo et  al.21 have reported promising 
results following the deliberate removal of 
the implant surface. Guided bone regen-
eration may be used in conjunction with 
surgical debridement and this may result 
in greater bony infill although re-osse-
ointegration is unlikely to occur.20 Studies 
suggest that surgical debridement may be 
successful in 60-100% of cases.20,21

Fistulae
Fistulae have been reported at the level of 
the implant-abutment interface in 1% of 
cases (study duration not reported)5 (Fig. 4) 
and they are usually associated with loose 
abutments screws or ill-fitting frameworks.3 
These fistulae usually resolve following 
removal of the prosthesis, irrigation with 
0.2% chlorhexidine gluconate (Corsodyl, 
GlaxoSmithKline) and replacement of the 
prosthesis at the correct torque. When a 
prosthesis is found to be ill-fitting it should 
be remade. When fistulae occur in con-
junction with temporary metal cylinders, 
corrosion products may cause permanent 
discolouration of the soft tissues (Fig. 5).

Soft tissue hyperplasia

Hyperplasia of the peri-implant tissues 
has been reported to affect up to 20% of 
fixed prostheses over a 9 year observa-
tion period.3 This hyperplasia represents 
an over-exaggerated response to plaque 
accumulation and may be associated with 
poor oral hygiene, framework misfit, dead 
space beneath frameworks and a lack of 
attached gingivae.3 Hyperplasia usually 
resolves following correction of predis-
posing factors, improved oral hygiene 
and mechanical debridement. However, 
it may occasionally be necessary to sur-
gically resect the hyperplastic tissue 
(Figs 6-9). Figures 6-9 show a case which 
required surgical resection following lack 
of resolution after initial debridement and 
improvement of oral hygiene. The use of 
electrosurgery is discouraged in these situ-
ations as there may be accidental heating 
of the implant-bone interface.

Implant loss
Implant losses are categorised as early or 
late.3 Early implant loss occurs before func-
tional loading and results from a failure to 
establish osseointegration.18 Early implant 
loss has been associated with overheating 
during implant placement, infection, poor 
bone quantity and poor bone quality.18 

Fig. 2  Retained cement associated with 
implant crowns UL1 and UL2

Fig. 4  Fistula associated with a loose 
abutment screw UL2

Fig. 3  Peri-implant bone loss UL1 and 
UL2 visible following mucoperiosteal flap 
elevation

Fig. 5  Healed fistula with permanent mucosal 
discolouration associated with temporary 
implant retained crown at UR2 site
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Late implant loss occurs following func-
tional loading because of a breakdown 
of an established osseointegration.18 Late 
implant loss has been associated with 
occlusal overload, peri-implantitis, poor 
bone quantity and poor bone quality.18,22 
The reported survival rates for implants 
supporting crowns and fixed partial den-
tures exceed 95% over 5 years2,6,7 and 93% 
over 10 years.6,7 However, survival does 
not equate to success and these rates must 
be interpreted cautiously because a surviv-
ing implant may be failing, unrestorable 
or may have had extensive remedial treat-
ment.16 When implant loss occurs, it occurs 
before functional loading in approximately 
55% of cases.4,22 When an implant fails an 
alternative treatment may be considered, 
the site may be allowed to heal before 
placing a new implant (Figs 10 and 11) 
or a new, wider implant may be placed 
immediately.23 There is limited evidence 
to suggest that implants placed at the site 
of previously failed implants have lower 
survival rates.23 However, this may simply 
reflect poor initial case selection.

MECHANICAL COMPLICATIONS
Commonly reported mechanical com-
plications associated with implant sup-
ported fixed prostheses include fracture 
of the veneering material or framework, 
loss of retention, screw loosening, screw 
fracture and implant fracture.2,6,7 The inci-
dence of these complications associated 
with implant retained single crowns,2 and 
implant retained fixed partial dentures7 
with or without cantilever extensions,6 
after five years, is presented in Table 1.

Mechanical complications occur when 
the capacity of the prosthesis to withstand 
applied forces is exceeded. The precise 
complication will depend upon the mag-
nitude and the direction of the applied 
force. However, the weakest parts of the 
system, that is, the screws and veneering 
material, are usually affected (Table  1). 
Implant supported prostheses are believed 
to be particularly susceptible to mechani-
cal complications because implants have 
limited proprioception and adaptive capac-
ity.24 Excessive loading has been associ-
ated with non axial forces, cantilevers, 
parafunction and increased implant-
abutment ratios.25,26,27 Mechanical compli-
cations have also been associated with the 
inappropriate selection or use of materials, 

manufacturing imperfections, ill-fitting 
frameworks and trauma.3,28,29

In partially edentulous patients implant 
supported prostheses should be designed 
so that they allow light occlusal contact 
in the intercuspal position. This allows 
for compression of the periodontal liga-
ment of adjacent teeth during function 

and reduces excessive occlusal loading 
on the implants.24 Furthermore, wherever 
possible, occlusal forces should be directed 
axially, occlusal tables should be narrow 
with shallow cuspal inclines, cantilevers 
should be minimised and eccentric excur-
sions should be guided by natural teeth.24,27 
Following treatment, hard nocturnal 

Fig. 6  Hyperplasia of the peri-implant  
soft tissues associated with the distal  
aspect of an ill-fitting lower implant  
retained bridge

Fig. 7  Radiograph of case shown in Fig. 6. 
Superstructure is ill fitting at LR3, LL3 and 
LL4 sites

Fig. 10  Failing implant UL2

Fig. 8  The full extent of soft tissue 
hyperplasia is revealed following removal of 
the superstructure shown in Fig. 6

Fig. 11  New implant placed following a 
6 month period of bony healing. Midline 
diastema has been closed with direct 
composite

Fig. 9  Resolution of the soft tissue 
hyperplasia shown in Fig. 8

Table 1  Reported incidence of mechanical complications associated with implant retained single 
crowns and implant retained fixed partial dentures with, or without, cantilever extensions

Complication Implant single crowns2 Implant retained fixed 
partial dentures7

Implant retained fixed partial 
dentures with cantilevers6

Screw loosening 12.7% (5.7%‑27%) 5.8% (3.8%‑8.7%) 8.2% (3.9%‑17%)

Loss of retention 5.5% (2.2%‑13.5%) Not reported 5.7% (1.0%‑16.5%)

Veneer fracture 4.5% (2.4%‑8.4%) 13.2% (8.3%‑20.6%) 10.3% (3.9%‑26.6%)

Framework fracture 3% (1.1%‑8.3%) 0.8% (0.4%‑1.8%) 0

Screw fracture 0.35% (0.09%‑1.4%) 1.5% (0.8%‑2.8%) 2.1% (0.9%‑5.1%)

Implant fracture 0.14% (0%‑0.64%) 0.4% (0.1%‑1.2%) 1.3% (0.2%‑8.3%)
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splints have been advocated to reduce 
the incidence of mechanical complica-
tions.25 However, these are only likely to 
be effective if patient compliance is good. 
Frameworks should be constructed from 
appropriate materials, be of adequate 
thickness and designed appropriately to 
support the veneering material which may 
be porcelain, acrylic or composite resin.3,28 
Frameworks milled using CAD-CAM (com-
puter aided design-computer aided manu-
facture) technology are preferable as they 
are not susceptible to distortion or casting 
porosity and have improved marginal fit 
when compared to cast gold frameworks.30 
However, the accuracy of a CAD-CAM 
framework is still dependent upon the 
accuracy of the cast model, the scanning 
technique and the computer based design-
ing capabilities of the dental technician.

Fracture of the veneering  
material or framework

Fracture of the veneering material is one 
of the most common mechanical compli-
cations reported in the literature (Figs 12 
and 13). Early studies reported incidences 
as high as 30% over 3 years,3 although 
this incidence has reduced (Table  1). 
Superstructures may be veneered with 
porcelain, acrylic or composite resin. 
Porcelain maintains appearance, is least 
likely to fracture and is often consid-
ered the veneering material of choice.3,5,7 
Fracture of the underlying framework is 
less common (Table 1, Fig. 14).5

When a superstructure fractures it is 
important to address the cause of fracture 
before any remedial treatment (Fig. 14). 
Small fractures in non aesthetic areas can 
be smoothed while larger fractures usu-
ally require repair. Minor fractures can be 
repaired intra-orally using metal-ceramic 
repair systems, such as Cojet (3M™ESPE™). 
However, the clinical performance of these 
repairs is uncertain.43 It is usually prefer-
able to remove fractured superstructures 
and repair them in the laboratory. This 
process is facilitated when restorations 
are screw-retained.15 If provisional resto-
rations have been retained, they can be 
replaced to maintain aesthetics and func-
tion while repairs are undertaken. Porcelain 
absorbs water intra-orally and may crack 
when re-introduced into a ceramming fur-
nace. Therefore, superstructures veneered 
with porcelain must be thoroughly dried 

in a low temperature desiccator before 
attempting repair.32 Complex restorations 
with individual crowns cemented on to 
implant retained superstructures have 
been described in the literature.33 These 
restorations are designed so that individ-
ual crowns can easily be replaced in the 
event of fracture, however, they are expen-
sive and complex to manufacture. When 
recurrent veneer fracture occurs occlusal 
and palatal surfaces may be constructed 
in metal.

Loss of retention
Loss of retention is a complication spe-
cific to cement retained prosthesis. Loss 
of retention is commonly associated with 
abutments that provide inadequate reten-
tion or resistance form (Fig. 15). This usu-
ally reflects incorrect abutment selection, 
poor abutment design or a lack of restora-
tive space. The amount of restorative space 

should be assessed before implant place-
ment. When restorative space is limited, 
provided bone volume is adequate, con-
sideration should be given to deeper place-
ment of the implant.

Screw loosening and screw fracture
Screw loosening is a commonly encoun-
tered complication, as indicated in 
Table 1. Most studies do not differentiate 
between prosthesis and abutment screws, 
therefore they are considered together in 
this article. The shanks of abutment and 
prosthetic screws are designed to stretch 
upon insertion. The tension generated by 
stretching is termed preload and main-
tains the integrity of the joint.34 Screw 
loosening usually occurs as a result of 
micromovement at the joint interface. 
This micromovement may be associated 
with an inadequate initial torque, ill-
fitting frameworks and occlusal overload 

Fig. 12  Fractured porcelain UL1 Fig. 15  Decemented crown. Custom 
abutment has excessive axial taper

Fig. 13  Screw retained implant bridge with 
fractured composite veneer UR1

Fig. 14  Midline fracture of implant retained 
bridge replacing LR3-LL3. Metalwork is too 
thin in cross-section

Fig. 16  Loose abutment screw UL3 implant 
retained crown. UL3 provides sole guidance in 
left lateral excursion

Fig. 17  Fractured abutment screw
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(Fig. 16).3 Early studies reported very high 
incidences of screw loosening,3 however, 
alterations in screw design, materials 
and surface coatings in conjunction with 
a move towards implants with internal 
connections appear to have considerably 
reduced the incidence.28 Screws should 
be inserted at the correct torque and 
reused with care because their mechanical 
properties may have altered.34 Fractured 
screws are relatively unusual (Fig. 17) and 
may be associated with over-torquing, 
occlusal overload and ill-fitting frame-
works.3 Fractured screws can often be 
unwound with a probe or an ultrasonic 
scaler. However, it is occasionally neces-
sary to use a proprietary screw removal 
kit or cut a slot in the coronal aspect of 
the fractured screw to allow the engage-
ment of a screwdriver. Care should be 
taken to avoid damaging the internal 
threads of the implant when the slot is 
prepared and magnification is advised.

Implant fracture
Implant fracture is a rare occurrence, which 
usually affects hollow or narrow diameter 
implants.4,29 Implant fracture is usually 
catastrophic and necessitates removal or 
submergence of the fractured fragment. 
Occasionally the fractured implant may 
be recontoured and salvaged.29

AESTHETIC COMPLICATIONS
Aesthetic complications detract from the 
overall appearance of the implant sup-
ported prosthesis. Missing interdental 
papillae (Fig. 18), mucosal recession, poor 
restoration contour and shade mismatch 
may all cause aesthetic failure.35 Implant 
supported restorations have been consid-
ered successful when they mimic adjacent 
natural teeth in a well balanced soft tissue 
framework.36 However, aesthetic outcomes 
are highly subjective and care should be 
taken to avoid imposing our own aes-
thetic parameters on patients. Studies have 
revealed that there is often poor agreement 
between patients and professionals regard-
ing aesthetic outcome37 and that patients 
are usually highly satisfied with the aes-
thetic outcome.38,39 Several reviews have 
reported an overall aesthetic complication 
rate approaching 10%.2,5 However, neither 
of these reviews reported the criteria used 
to assess appearance.

The final aesthetic outcome is largely 
dependent upon the pre-existing state 
of the hard and soft tissues,35,40,41 the 
care with which surgical procedures are 
performed42,43 and lip position (Fig. 19). 
Operator experience and patient selection 
are important factors and it is vital that 
the implants are placed in the correct three 
dimensional position. Careful preoperative 
assessment can usually inform us as to the 
likely cosmetic result. The patient’s exist-
ing prosthesis, photographs and rehearsals 
can be used to communicate this to the 
patient. Where deficiencies are identified 
with the hard and soft tissues preopera-
tively, augmentation procedures may be 
considered, or the patient may elect to 
accept a compromised result.42,43

Patients complaining of poor aesthetics 
following the completion of treatment can be 
challenging to manage. Mucogingival graft-
ing44 and the use of pink porcelain may be 
useful in these cases. However, inadequate 
treatment planning and poor implant posi-
tioning can often not be disguised (Fig. 20).

CONCLUSIONS
Although implant retained crowns and 
bridgework are highly successful they 
may be associated with a variety of bio-
logical, mechanical and aesthetic com-
plications. The precise incidence of these 
complications is unclear and future studies 
should report complications according to 
standardised criteria. Clinicians providing 
implant treatment should be aware of these 
potential complications and the strategies 
by which they can be prevented and man-
aged. Potential complications should be 
communicated to the patient before com-
mencing treatment as part of the informed 
consent process. Clinicians are encouraged 
to audit their own work and determine 
their personal complication rates. 
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Erratum
Research article (BDJ 2012; 212: E5)

‘Complexities associated with orthodontic services in the National Health Service’
In the above research article on page 7, the number ‘2.5’ should have been ‘22.5’ in the following sentence:
‘One of the KPIs is that orthodontic contracts should, as a minimum, deliver a number of treatments equal to contracted  
UOAs divided by 2.5.’
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