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Introduction
When a severely compromised tooth
has been treated and retreated,
there comes a point where further
treatment is unlikely to be cost
effective in the long term and a more
comprehensive treatment plan must
be developed. Dental implants offer
a very good long term solution to the
problem of a missing tooth and
whilst expensive initially, offer a very
cost effective solution over the
lifetime of the patient. This case
report illustrates an example of a
complex aesthetic problem solved
with dental implants.

History and patient’s
main complaints
Miss LA, a 25-year-old interior
designer, attended complaining of
pain associated with her upper left
central incisor. A medium-grade
constant pain which was not related
to hot or cold stimuli had been
present for several days. She had
also noticed a bad taste in her
mouth.

The patient was a reasonably regular
attender at the practice who had
been treated by a former associate.
She had suffered trauma to the
upper central incisors during a
sporting accident some 12 years
prior to attending the practice. The
teeth were devitalised in the
accident and had been root filled
and subsequently restored with post
crowns. However, the root fillings
had not been successful and two
separate apicectomy procedures had
been carried out in the area. 

The appearance of the teeth had
always been unsatisfactory and
several attempts had been made to
improve the aesthetics of the area,
most recently by placing crowns on
the central incisors and ¾ crowns 
on the lateral incisors.

On examination, a swelling on the
gingivae adjacent to the UL1 was
noted. This did not appear to have a
discharging sinus. The tooth was
slightly tender to percussion. The
margins of the crowns on the central
incisors were short of the prepared
margin in several areas.
Radiographic examination of the
roots proved inconclusive so a
presumptive diagnosis of vertical
root fracture was made based on
clinical symptoms and the history. A
course of antibiotics was prescribed
(metronidazole 200mg tds, 7 days)
to control the acute symptoms and
allow a full evaluation to be carried
out and treatment options
presented.

Diagnosis
Clinical diagnosis
• Presumed vertical root fracture UL1
• Poor prognosis UR1
• Class II division 1 occlusion
• Upper lateral incisors out of

occlusion due to Class II jaw
relationship

Aesthetic diagnosis
A full aesthetic analysis of Miss LA’s
smile revealed the following:
• Central incisors asymmetrical due

to uneven gingival heights
• UR2 also short gingivally
• Small diastema distal to UR2
• High lip line

Summary of treatment

● Periotome extraction of roots 
UL1, UR1

● Socket grafting and immediate
bridge

● Crown lengthening UR2
● Implants UL1, UR1 restored with

custom abutments and
provisional crowns UR2, UR1, 
UL1, UL2

● Whitening prior to final crowns 
UR2, UR1, UL1, UL2.
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• Option 3. Extraction of roots 
and bridge: 

Again, both central incisors would
be extracted and an immediate
temporary bridge placed with ovate
pontics to guide healing, prior to a
final restoration. Due to the class II
div 1 occlusion, the palatal surfaces
of the upper lateral incisors were not
in function and a space of 2mm
existed between their palatal
surfaces and the lower incisors’
incisal edges was present at
maximum intercuspation. Because
of this and the already present
reverse ¾ crowns on the lateral
incisors, a fixed-fixed bridge could
be provided with little additional
preparation, making this a less
invasive option than might first
appear. The patient was told that the
bridge was likely to look its best for
10-15 years after which its
replacement may be needed. She
was warned that her high lip line
would make any future gingival
recession more visible and that the
associated aesthetic issues might

• Incisal edge position and smile 
line acceptable

• Buccal corridor well aligned except
for instanding upper left first
premolar (UL4)

• Thick gingival biotype, with
notable amounts of scar tissue due
to repeated apicectomy
procedures

• Teeth A3 shade.

Treatment plan options
presented to patient
Miss LA attended the practice the
following week and reported that
her pain had responded well to the
antibiotics. The condition of the
UR1, very similar radiographically to
the UL1, was also discussed. Miss
LA was informed that its long term
outlook was poor and that in all
probability this tooth would suffer a
similar complication within the next
five years. Based on this, the
recommendation was made that a
comprehensive treatment plan be

adopted so as to intercept these
problems and manage them at the
same time as treating the UL1.

The following options were
discussed:

• Option1. No treatment: 
Essentially the ‘no treatment’
option was not really going to be an
option for this patient. Miss LA was
informed that it appeared likely that
the root had fractured vertically and
that antibiotics were only going to
be of limited benefit in the long
term. She was also warned that the
root could suddenly fracture if left
untreated, leading to a loss of the
crown.

• Option 2. Extraction and 
removable replacement: 

Both central incisors would be
extracted and a denture provided.
The patient was informed that the
denture would require relining 3-6
months following the extractions
due to resorption of the ridge.
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Figure 1a: a-f – Smile: Before (above) and after (below) images of the case
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contribute to the decision as to
when to replace the bridge.

• Option 4. Extraction of roots 
and implant restoration: 

Following extraction and a suitable
healing period, two implants would
be placed to serve as a foundation
for single crowns. Provisional
restoration of the space would be
with an immediate fixed bridge as
per the above treatment plan. Final
restoration of the upper lateral
incisors would allow the palatal
surfaces to be brought into function.
She was informed that the current
evidence base for implant survival
suggested that once successfully
integrated and in function, dental
implants were more or less
permanent, though the crowns may
require replacement every 10-15
years for the same reasons outlined
above.

Miss LA rejected option 2, and after
some consideration, settled on
option 4. She felt anxious about the
extractions and after discussion of
the various options to manage her
anxiety she consented to the
extractions being carried out under
intravenous sedation. 

Treatment carried out
Extraction and
provisionalisation
Initial impressions and photographs
were taken prior to the extraction
visit so that a shell acrylic
provisional bridge could be made in
advance, using the lateral incisors as
abutments. Pre-sedation instructions
were given to the patient. On the day
of the extractions, the patient’s post-

sedation escort arrangements were
confirmed and an intravenous dose
of 7mg of midazolam was titrated
until she was EVE sign positive, i.e.
adequately sedated for the
procedure. Local anaesthetic was
then administered and the upper
lateral incisors prepared for bridge
abutments by removal of the existing
restorations and placement of a
margin on the palatal surface. The
central incisor teeth were then
extracted using a periotome (Nobel
Biocare) to preserve the bony socket.
The socket walls were curetted and a
bone graft material (Bioplant HTR,
Ivoclar) placed before obtaining
haemostasis. A radiograph was
taken to allow monitoring of the
healing and subsequent ossification
of the graft material. Primary closure
was achieved with silk sutures
before try-in of the provisional
bridge. 

The preparations on the lateral
incisors were adjusted slightly to
allow full seating of the provisional
bridge before it was relined using
autopolymerising resin (Quicktemp,
Schottlander) and fitted into the
mouth (Tempbond, Kerr). At this
stage care was taken to ensure that
the pontics did not contact the
tissue. Post-operative instructions
were given to her escort and
reinforced with a written copy before
she was discharged in the care of her
escort. 

The roots of the teeth were
inspected, confirming the suspected
vertical fracture of the UL1 root. The
UR1 appeared to have several cracks
in it as well as a large deficiency at
the cervical margin of the crown.
These observations confirmed the

validity of the decision to intervene
and remove the teeth. 

Healing
The patient was reviewed one week
later and the sutures were removed.
The provisional bridge was removed
and flowable composite added to
the fitting surface of the pontics so
that they became ovate and fitted
closely to the tissue. A degree of
blanching was noted when the
bridge was fully seated, but this
resolved within a few minutes
indicating that the tissue was not
being over compressed.

At the next review appointment, the
soft tissue had healed around the
ovate pontics. The aesthetics of the
pontics as possible positions of the
final restorations was then
reassessed. These appeared to be
quite acceptable, with symmetric
gingival margins and a good
height:width ratio. 

During the following six months, the
graft material in the socket gradually
ossified and once the radiographic
appearance of the socket area
contained no discernable individual
particles of graft material, Miss LA
was ready to proceed to the next
stage of treatment and have the
implants placed.

Implant placement
The patient was referred to a
colleague for the surgical phase of
the implant treatment. Normally it
would be appropriate to make a
surgical template to assist the
positioning of the implant, to
indicate the position of the final
restoration margins to the surgeon.
This allows the correct positioning of



advantages over throwing tissue
away, in spite of the fact that there
was probably sufficient tissue
present in any event. Simultaneous
cosmetic crown lengthening would
be performed on the UR2 to raise its
tissue level.

Under local anaesthetic, bone
sounding was carried out on the
UR2, showing a biologic width of
3mm. This is ‘normal’ as defined by
Kois2 and meant that to raise the
gingival margin by the desired
1.5mm, 1.5mm of bone would need
to be removed. The bridge was
removed and a flap was raised with
the incision made starting on the
distal surface of the UL2, passing
palatally to the healing abutments,
then to the distal surface of the UR3. 

No relieving incision was made, to
avoid possible scarring. The
required1.5mm of buccal bone was
removed on the UR2 using a round
rosehead bur under copious water
irrigation and the root surface was

the implant to be achieved, as noted
by many authors and summarised by
Buser,1 as there is little margin for
error in this positioning in the bucco-
lingual, apico-coronal or mesio-distal
directions.

However in this case, the presence
of a grafted site with a good labial
plate of bone suggested that a
flapless placement procedure could
be used. After some discussion with
the surgeon it was agreed that he
would relieve the palatal surface of
the provisional bridge to allow
access to the site and effectively use
the bridge as a fixed template to
guide the positioning of the implant.
Two regular platform (4.3mm
diameter), 13mm long Brånemark
Mark III (TiUnite surface) implants
were placed into the site under local
anaesthetic, using the position and
angulation of the teeth on the bridge
to guide positioning in the mesio-
distal and bucco-palatal directions.
Apico-coronally, the implant was
positioned 4mm from the gingival

margin of the central incisor. Good
primary stability was achieved so a
single-stage protocol was chosen
and healing abutments were placed
prior to suturing. The surgeon
recommended a four-month healing
period prior to restoration of the
implant. For a variety of personal
reasons, Miss LA was unable to
return until six months after the
implants had been placed. However
the healing period passed
uneventfully.

Implant uncovering and
provisional restoration
Following healing, a considerable
quantity of soft tissue had grown
over the healing abutments, with
the one on the UL1 implant
completely covered. In planning
how to uncover the implants
consideration was given to using a
tissue punch or a more
conventional flap procedure. The
flap procedure was selected as it
would allow excess tissue to be
rotated buccally, which had obvious

vol.1 no.1 ● september 20104

IJCD
international journal of cosmetic dentistry

Figure 1b: a-f – Retracted: Before (above) and after (below) images of the case
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crowns in shade A2. The abutments
were made on a soft tissue model to
allow the degree of tissue
compression needed for an optimal
emergence profile to be achieved.

At the next appointment, the
laboratory work was shown to the
patient on the model and she
approved the appearance. Local
anaesthetic was again administered
and the bridge and healing
abutments removed again. The
custom abutments were fitted onto
the implants and hand tightened
once radiographic verification of
seating had been obtained. The
crowns were then fitted onto the
abutments and the lateral incisors
using soft cement (Temp Bond, Kerr).
Following cleanup of the cement, the
occlusion was checked and a minor
adjustment made before giving post-
operative and oral hygiene
instructions to the patient. Alginate
impressions were taken for the
fabrication of whitening trays as the
final stage of this visit.

Figure 1c: a-f – Before (above) and after (below) images of the case

the abutments and the final crowns.
At the front of the mouth, where
occlusal forces are relatively low the
decision between a metal abutment
and a ceramic abutment is usually
made on the basis of aesthetics
rather than functional durability.5,6

During impression taking, it was
noted that little if any of the metal of
the impression copings showed
through the tissue, meaning that
either metal or all-ceramic abutments
would be an acceptable choice. Due
to the relatively deep overbite and
the fact that the palatal surfaces of
all the restorations would be in
function with the lower teeth, it was
felt that metal palatal surfaces would
be appropriate on the crowns. If the
crowns were to be metal ceramic,
there was little aesthetic benefit in
using a ceramic abutment unless the
tissue was especially thin, which was
not the case. 

The laboratory was instructed to
fabricate custom abutments in cast
gold then to make acrylic provisional

cleaned of any remnants of bone or
connective tissue with a curette.3

The healing abutments were removed
from the implants and the impression
abutments placed in preparation for
an open tray impression technique,4

which was taken in a custom tray
using a polyether impression
material (Impregum, 3M ESPE) after
radiographic verification of seating
had been obtained. The copings were
unscrewed then removed along with
the tray. The healing abutments were
replaced and the flap replaced and
sutured into position around them
using fine silk sutures (3/0 Mersilk,
Ethicon). A facebow transfer was
taken to improve the accuracy of the
provisional occlusal scheme,
following which the bridge was
replaced. Postoperative instructions
were given to the patient and she
was booked for fitting of the
abutments two weeks later.

At this stage a decision was made
regarding the material to be used for
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The patient was reviewed one week
later and trays fitted for home
whitening using 10% carbamide
peroxide (Optident) overnight as this
is the simplest and often most
effective form of whitening.7 A
standard tray design with no spacer
and a scalloped margin was used. At
this visit, aesthetics and phonetics
were also reviewed. The patient
reported no issues with speech and
stated that she was pleased with the
appearance of the provisional crowns.
The occlusion in intercuspal position
and in protrusive movements was
also rechecked but no adjustment
was found necessary. Miss LA
whitened for four weeks in total. An
excellent result was achieved with a
final shade between 1M1 and OM3
(Vita 3D shade guide), a great
improvement on the pre-treatment
shade which was around A3.

Final restoration
Following a period of four months to
allow the maturation of the tissue
around the provisional crowns, a
small amount of excess gingival
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Following try-in and patient approval,
the screws on the abutments were
torqued fully to 32Ncm and the
lateral incisor crowns were cemented
using glass ionomer cement (Ketac
Cem, 3M ESPE) and the implant
crowns cemented with a provisional
cement (Temp Bond, Kerr). A small
occlusal adjustment was made and
the palatal surface repolished with
polishing points (Gold polishing kit,
Shofu). Two post-treatment reviews
were carried out: the first a week
later to check the occlusion. Single
tooth implants are unable to intrude
into the bone in the way that normal
teeth do within their periodontal
ligament, so the implants must be
left very slightly out of occlusion,
100μm to be precise, so that they
only contact the opposing teeth
when the teeth are fully clenching. 

The clinical standard for this
adjustment is that the implant
restorations do not grip shimstock in
light intercuspation but hold it when
the patient clenches.8 This
refinement was easily carried out

tissue had grown over the provisional
crown in the UR1 position. Following
verification that the tissue was
overlying only the acrylic crown, the
excess tissue was carefully reshaped
under local anaesthesia using an
electrosurgery unit (Perfect TCS,
Coltene). It was important to ensure
that the electrosurgery tip did not
make contact with the metal
abutment (and thus the implant)
during this part of the procedure.
After this the crowns were removed
and gingival retraction paste
(Expasyl, Kerr) applied to facilitate a
final mucostatic impression
(Impregum, 3M ESPE). Again, due to
the number of palatal surfaces being
restored a facebow registration was
taken to allow articulator mounting
and copying of the existing envelope
of function. The provisional crowns
were refitted using temporary
cement. The final crowns were made
in porcelain fused to metal, with the
shade chosen to match the rest of
the dentition. As per the plan for the
final restorations metal palatal
surfaces incorporated.

Figure 1d: a-f – Full face. upper occulsal and lower occulsal:  Before (above) and after (below) images of the case
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The implant positioning presented
some restorative challenges but
good laboratory work allowed very
aesthetically pleasing restorations to
be produced.

Probably the most major aesthetic
issue remaining is the soft tissue in
her anterior maxilla which includes a
considerable amount of scar tissue
from the previous apicectomies.
Current techniques do not offer a
means of improving this, but the
surgical regimen adopted during
treatment prevented the problem
from being made worse. However
this thick tissue did confer the
advantage of being able to use metal
abutments without any darkening of
the gingivae.

The margin of the UL2 is slightly
visible cervically on the close-up
views but overall I am very happy
with the outcome of the case and the
result achieved.
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