case report

The challenge of aesthetic
implant restoration
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Fig. 1_The X-ray shows progressive
horizontal and vertical bone
resorption.

Fig. 2_The too long gingiva shield
contributes to resorption due to the
rotational freedom of the flipper.
Fig. 3_Toavoid further
traumatisation of the soft tissue,
the flipper shield was shortened.
Fig. 4_The occlusal top view shows
the horizontal hard and soft tissue
deficit in the implant region.
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_The demands of treatment with implants are
high, particularly in the aesthetically relevantareas. In
the case of difficult morphological conditions, the in-
dividual wishes of patients regarding their natural ap-
pearance represent a major challenge for the treat-
ment team. A host of materials and techniques for
crowns and abutments allow for perfect imitation of
the tooth structure. However, aesthetic restoration is
only successful if a natural periimplant hard and soft
tissue profile can be preserved or reconstructed. The
following case study illustrates the complexity of im-
plant treatment for combined horizontal and vertical
boneresorptionafter the traumaticloss of the left cen-
tralincisor.

_Dental history and treatment plan

Themost predictable, stable long-term aestheticre-
sultsare achieved through a synergistic process for di-

agnosis and therapy involving the various dental spe-
cialties. Science-based therapies need to be imple-
mented with surgical and prosthetic precision and re-
quire the active participation of the patient both dur-
ing and after treatment. A 29-year-old patient was re-
ferred to our oral surgery practice with the request for
implant therapy in the anterior maxilla. He had lost the
upper left incisor in an accident some months before.
The gap had been treated with a flipper by the referring
dentist. The removable restoration strongly affected
the social well-being of the young man.

Examination showed advanced horizontal and ver-
tical bone resorption (Fig. 1). An extended plastic shield
on the flipper was to visually compensating for bone
loss (Fig. 2). This untoward design of the flipper exerted
continuous pressure on the alveolar ridge owing to the
rotary freedom around the clamping axis, particularly
during removal but also during chewing motions. The
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Fig. 5_Aloop thread around the
adjacent teeth illustrates the

bone deficit.

Fig. 6_The bone block was harvested
in sufficient size from the Corpus/
Ramus mandibulae.

Fig. 7_The bone graft was stored in
physiological solution until further
processing.

Fig. 8_The autologous bone block
was adapted to the shape of the host
site. The focus was on the forming of
the juga alveolaris.

Fig. 9_The cavities were filled with
ground autologous bone chips and
Bio 0ss® was applied to the bone
edges to protect against resorption.
Fig. 10_The X-ray control image
shows the fixated bone block in the
upper jaw and the donor site

inthe lower jaw.
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unphysiological force induction influences the pro-
gression of bone resorption. Toavoid further traumati-
sation of the hard and soft tissue, we removed the gin-
gival plate of the flipper and created a pontic-like de-
sign for region #21 (Fig. 3). With the exception of the
pronounced bone deficit in region 21, there were no
negative findings during examination of the anterior
tooth region (Fig. 4).

We took impressions of the situation, prepared
models and performed articulations. Then all thera-
peutic options were weighed against each other. We
prepared a biological and financial cost-benefitanaly-
sis for each solution."? We discussed all options in-
depth with the patient. The justification for implanta-
tion was that both adjacent teeth were free of caries
and should not be ground. Knowing that a correctly
placedimplantwould prevent further resorption of the
jaw bone, we prepared the most suitable treatment
plan for the patientin our view.

The challenge of every treatment is the natural ap-
pearance of the restoration. The aesthetic characteris-
tics proposed by Magne and Belser® are part of our pre-
prosthetic planning and are discussed by the team. The
focus is on the condition and colour of the gingiva,
achieving closed interdental spaces, a balanced profile
of the gingiva, interdental contact points, the shape of
the teeth, characterisation of the teeth and their tex-
ture, the alignmentand position of the teeth, as well as
the symmetry of the smile. The design of the convex
structure of the alveolar bone ridge and the reshaping
of the jugae alveolaris in the "red" area are just as im-
portant fora natural appearance as the perfect "white"
crown reconstruction. Reconstruction of the bone
deficit, both vertically and horizontally, requiresa bone

block graft. In order to ensure the success of the surgi-
cal intervention for the 3-D placement of the implant,
we opted for a two-stage procedure. In other words,
the planned implant is inserted after regeneration of
the bone.

_Reconstruction of the bone defect

After administering local anaesthetic in both the
donor and the host regions, a mediocrestal incision
with vertical relieving incisions was performed in the
anterior maxilla, distal to the adjacent teeth. In order to
allow sufficient mobilisation of the mucoperiosteal
flapandtension-freeadaptation of the margins, the re-
lieving incisions were extended over the mucogingival
margin. Care was also taken to ensure that the flap
edgeswere positioned on the localboneasthisiswhere
the growth factors for marginal regeneration origi-
nate.The mucoperiosteum/mucosal flap was prepared.
To ensure blood supply to the flap, this was opened
5mmapical to the mucogingival margin.The degree of
bone deficit was demonstrated visually using a thread
loop (Fig. 5).

A sufficiently large bone graft was harvested from
the Corpus/Ramus mandibulae. This was preserved in
physiological solution until the soft tissue at the donor
sitehad been sutured (Figs. 6 € 7). We then adapted the
cortical bone block as precisely as possible to the host
site. In order to achieve an aesthetic overall outcome,
attention was paid to the shaping of the juga alveolaris
in the later implant region. The bone block was fixated
with two osteosynthesis screws (Fig. 8). The remaining
autologous bone material was ground and then used
to fill the spaces between the block graft and the local
bone (Fig. 9). Bio Oss® was added around the graft to
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Fig. 11_Three months post-op:
frontal anatomical shaping of the jaw,
sufficiently thick attached gingiva.
Fig. 12_0cclusal view: reconstructed
hard and soft tissue, ready for
implant insertion.

Fig. 13_Two-component sleeve for
CT-planning incorporated in

the prosthetically correct

implant position.

Fig. 14_Full length of the @ 2.2 mm
sleeve was utilised initially.

Fig. 15_Pilot drilling is deepened
through the 4 mm high

sleeve section.

Fig. 16_Skeletonised implant
template creates the largest possible
space for the head of the angled
handpiece for pilot drilling.

Fig. 17_Exposure of jaw bone and
removal of two osteosynthesis
SCrews.

Fig. 18_Insertion of skeletonised
implant template.

Fig. 17
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protect against resorption. The bone augmentation
was covered with a resorbable Bio-Gide membrane
(Geistlich) cut to size. A periosteal slit allowed maxi-
mum mobilisation of the flap which was shifted coro-
nally.Using horizontal mattress suturesit was adapted
tension-free to the wound edges and sutured tightly
with individual button sutures. Precise wound edge
adaptation is a precondition for interference-free
wound healing.*® The radiographic control image
(Fig. 10) shows the fixated bone block in region 21 and
the donor site on the Corpus/Ramus mandibulae. The
flipper with the shortened plastic tooth wasinserted as
temporary restoration (Fig. 11). Only little pressure was
tobe exerted on the tissue during bone healing. Thisre-
quiredunderstanding by the patientand modified (eat-
ing) behaviour. After ten days the patient visited for a
check-upand removal of the sutures. Three months af-
ter surgery, the natural alveolar bone profile was stable
and with a sufficiently keratinised gingiva (Fig. 12). An
impression of this situation was taken and an implant
template prepared.

The dental technician fabricated a skeletonised
template. A two-component sleeve for CT-planning

was incorporated at the prosthetically correctimplant
position”®and the plastic reduced as far as possible be-
tween the adjacent teeth. This reduction also enables
placing of the template during the surgical procedure
with mucoperiosteal flaps and provides maximum
space for the angled handpiece during preparation of
the implant bed (Figs. 13-16).

_Implantation

Implantation was performed four months after
bone augmentation. Following local anaesthesia, a
vestibular flap was prepared, the jaw bone exposed
and the two osteosynthesis screws removed (Fig. 17).
Pilot drilling was performed with the aid of a drilling
template through the two-component CAMLOG
sleeve for CT planning (2.2 mm diameter; Fig. 18).
All other drilling steps to prepare the implant site for
the CAMLOG® SCREW-LINE implant, length 13 mm
and diameter 4.3 mm, were performed without a
template.

Placement of the implant was performed three-
dimensionally following the criteria for the anatomic
window according to Gomezand taking intoaccount
the biological conversion processes associated with
implantrestorations. In this patient case the implant
shoulder rested 1-2 mm below the cemento-enamel
junction of the adjacent teeth. The implant shoulder
was placed approximately 2 mm palatinaltothe den-
talarch in orofvestibular direction. Apical placement
compensates for differences between the anatomi-
cal emergence profile of the crown and the implant
diameter. The mesio/distal distance between the
outer edge of the implant to the adjacent tooth
should be approximately 2 mm (Figs. 19 & 20). The
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implantwassealed with a cover screw, the soft tissue
sutured and an radiograph taken for checking pur-
poses (Fig. 21).

_Implant exposure with thickening
of the soft tissue

In order to ensure successful restoration with the
implant, we paid particular attention to the soft tissue
management when exposing the implant. For this pur-
pose we employed the modified roll flap technique for
thickening of the soft tissue (Fig. 22). Using a diamond
drill, the epithelium layer over the implant was re-
moved and a pedicle flap prepared vestibularly after
palatal preparation, surrounding the de-epithelised
tissue with cut-outs for the papillae (Fig. 23). The roll
flapswere folded, pushedinto the prepared tunnel,and
afterremoving the coverscrewa4mmhighhealingcap
was inserted into the implant (Fig. 24). We thickened
the marginal soft tissue as a matter of principle as it
could migrate in the apical direction during remodel-
ling. The periimplant tissue restructures itself during
insertion of the healing cap or the prosthetic restora-
tion and the biological scope develops anew.® For cost
reasons we were unable to utilise the option of shaping
the soft tissue using a temporary implant crown.

_The prosthetic restoration

Four weeksafter exposure, the tissue wasstableand
irritation-free and an impression of the situation was
taken. We removed the healing cap and placed the im-
pression post for the closed tray techniqueinto theim-
plant (Fig. 25). The impression cap was attached to the
post and an impression of the upper jaw taken with
polyether.Once the models had been fabricatedand ar-

ticulated, the dental technician fabricated a cus-
tomised zirconium dioxide abutment, bonded to a
CAMLOG® Titanium base CAD/CAM. The customised
shaping of the crown emergence profile is key to the
natural appearance of a prosthetic reconstruction.

Azirconium dioxide cap was fabricated over the hy-
bridabutment, whichwasveneered withaglassceramic
(Figs. 26-28). On the day of insertion, the healing cap
wasremoved, theimplantinterface cleaned,and the hy-
brid abutment inserted (Fig. 29). The surrounding soft
tissue was displaced by the customised crown emer-
gence profile into the shape of the planned emergence
profile. After approximately 3 minutes the soft tissue
had revascularised and was evenly coloured red. The
crown was seated and the overall appearance, shape of
the tooth, colour and position evaluated critically. The
shaping of the papillae was not yet perfect (Fig. 30).
Therefore, the positions of the contact points were
checked. The vertical distance between the crestal bone
and the approximal contact points to the adjacent den-
tal crownswas 4 mm. Here we referred to the investiga-
tionson papillae formation by Tarnow etal. for aesthetic
interdental papillae that remain stable long-term.'

Fig. 19_Placement of implant
shoulder 2 mm below enamel
cement margin of adjacent teeth.
Fig. 20_Placement of the implant
according to the criteria of the
aesthetic window.

Fig. 21_Anatomical shaping of the
emergence profile of the crown.
Fig. 22_Preparation of a roll flap by
means of palatinal incision.

Fig. 23_The flap was folded and
pushed into the prepared tunnel
using a special instrument.

Fig. 24_Insertion of a4 mm high
cylindrical CAMLOG® healing cap,
suturing of soft tissue.

Fig. 25_Impression four weeks after
implant exposure.

Fig. 26_The model prior to
digitalisation with Scanbody.
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Fig. 27_The abutment was created
with the 3Shape® abutment
designer.

Fig. 28_The customised zirconium
oxide abutment was bonded to the
titanium bonding base and the
zirconium crown was veneered
individually.

Fig. 29_The individual hybrid
abutment shapes the desired
emergence profile. The gingiva is
revascularised after approximately
three minutes.

Fig. 30_Immediately after insertion,
the crown appears to be somewhat
too long in the cervical region and the
papillae are not shaped optimally.
Fig. 31_The patient displayed an
aesthetic lip appearance.

The position, colour and shape of the
restoration blend in harmoniously
with the dental arch.

Fig. 32_At the follow-up,

good reconstruction

of the oro-vestibular dimension

is observed.

Fig. 33_At the follow-up after two
years, the interdental papillae were
fully shaped and the gaps closed.
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Theintactsurrounding supportstructure of the ad-
jacent teeth helps in the realisation of a naturally
shaped papilla. The zirconium dioxide crown was ce-
mented with Durelon, the cementresidue was carefully
removed, and the patientleft the dental practice witha
permanent aesthetic prosthesis (Fig. 31). Twelve
months after insertion, the patient presented in our
practice fora follow-up.The images show a stable peri-
implant hard and soft tissue situation (Fig. 32). The mi-
gration of the gingiva had led to considerably more
natural shaping of the interdental papillae, and the
gaps had virtually closed. The aesthetic outcome of the
3-D implant insertion in combination with the intact
approximal bone level of the adjacent teeth and ade-
quate height and width of the periimplant hard and
soft tissue was again confirmed at the 24-month fol-
low-up (Fig. 33).

_Discussion

The prospective implant status demonstrated in-
sufficient alveolar ridge tissue. Aesthetic implant
restoration was therefore only possible with bone and
soft tissue augmentation. As a single-step surgical

procedure did not allow for a prosthetically correct
placement of the implant, a two-step procedure was
indicated. Perfect red-white aesthetics place great de-
mands on the periimplant hard and soft tissue.

_Conclusion

In the aesthetically demanding anterior region, im-
plant therapy representsboth a valuable and challeng-
ing alternative for replacing lost teeth. The surgical
treatment plan based on the patient's wishes, pros-
theticanalysisandawax-up,shouldbecompiledonthe
basis of the existing hard and soft tissue. The individual
treatment steps, as well as treatment times and costs
should be discussed in depth with the patient._

Editorial note: A list of references is available from the
publisher.
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