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Prof. Dr. Michael Gahlert, Munich

Replacement of tooth #11 with  
a two-piece ceramic implant 
Laboratory-made temporary restoration and final prosthetic treatment

(FIG. 1) (FIG. 2) (FIG. 3)

(FIG. 4) (FIG. 5) (FIG. 6)

(FIG. 7) (FIG. 8) (FIG. 9)

(FIG. 10) (FIG. 11) (FIG. 12)

(FIG. 13) (FIG. 14) (FIG. 15)
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FIG. 1 Clinical baseline with hopeless tooth #11 
(endodontic failure)
FIG. 2 Lateral view
FIG. 3 Intraoperative view 6 weeks after  
tooth extraction
FIG. 4 Intraoperative verification of the implant 
axis with the positioning guide
FIG. 5 Insertion of the two-piece ceramic implant 
following thread cutting and countersink 
preparation 
FIG. 6 Definitive implant position with insertion 
aid in situ 
FIG. 7 Definitive implant position without 
insertion aid
FIG. 8 Ceramic implant with cover screw
FIG. 9 Aesthetic temporary restoration with 
internal clasps for the provisional restoration
FIG. 10 Aesthetic temporary restoration in situ
FIG. 11 2 months later; after removal of cover screw
FIG. 12 Impression post for analogue impression 
in situ, scanbody for digital impression available 
as an option
FIG. 13 Laboratory-made temporary restoration  
on model with the screw channel

FIG. 14 Full view of laboratory-made temporary 
restoration
FIG. 15 Temporary restoration screwed in situ
FIG. 16 Temporary restoration with closed  
screw channel 
FIG. 17 Full view with inserted laboratory-made 
temporary restoration on implant #11
FIG. 18 PUREbase screwed onto master cast
FIG. 19 PUREbase lateral view
FIG. 20 All-ceramic crown on PUREbase on  
master cast
FIG. 21 Lateral view of all-ceramic crown
FIG. 22 Clinical status after removal of the cover 
screw before the final prosthetic restoration, 
occlusal view
FIG. 23 Lateral view
FIG. 24 PUREbase apical view
FIG. 25 PUREbase screwed with 35 Ncm
FIG. 26 Contra-lateral tooth #6 for comparison
FIG. 27 All-ceramic crown cemented with glass 
ionomer cement (Ketac Cem) 
FIG. 28 Full view with definitive prosthetic 
restoration of tooth #11 

(FIG. 22)

(FIG. 25)

(FIG. 28)

(FIG. 19)

(FIG. 23)

(FIG. 26)

(FIG. 20)

(FIG. 24)

(FIG. 27)

(FIG. 21)

(FIG. 16) (FIG. 17) (FIG. 18)
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BASELINE
A 70-year-old man in an above-average general state of health and energy visited my practice on the recommendation 
of his wife. He had heard of ceramic implants and wanted to find out about single tooth implantation. After a clinical 
and radiographic examination, I discovered that tooth #11 had never grown and that milk tooth H was still in place and 
had since been endodontically treated. It was now beyond saving due to periodontal insufficiency. 

SURGICAL PROCEDURE
After preliminary treatment involving subgingival curettage, an extraction with simultaneous immediate implantation 
was discussed with the patient. Impressions were taken so that a removable aesthetic temporary restoration featuring  
internal clasps could be preoperatively produced. Immediate implantation was selected intraoperatively when the 
tooth was extracted. Position indicators were used to align the axis of the implant. A two-piece Straumann® PURE 
ceramic implant measuring 12 mm in length was inserted. The shoulder of the tissue level implant was positioned so 
that the upper margin was 2 mm below the cementoenamel junction of the adjacent tooth but so that the neck that 
had been polished smooth was supra-crestal. The implant was fitted with a healing screw. The site was sutured and the 
aesthetic temporary restoration was fitted. One week later, the sutures were removed and the patient was instructed 
to be very careful when cleaning this area. 

PROSTHETIC RESTORATION
The implant was allowed a total of three months for osseointegration. After this period the membranes around the 
implant had healed well and so a conventional impression could be taken with a customized tray. The patient wanted a 
laboratory manufactured provisional restoration in the mean-time because he was about to go on a long trip, and so 
we opted for the Straumann PURE provisional restoration pieces, which we then documented. The dental technician 
produced and positioned a screw-fit provisional crown. The axis of the implant was, however, slightly facial on the buccal 
surface of the tooth and so a buccal plastic closure had to be used. 

Five months later our patient returned from his trip and we were able to proceed with the final restoration. This now 
consisted of a screw-retained and PUREbase, onto which the final all-ceramic crown was cemented. The provisional  
restorations meant that the soft tissue could be conditioned so that the final crown now is natural-looking.
 

» CONCLUSION

The capacity of the dental ability we applied here – in combination with the bio-compatible material  
zirconia – has resulted in an excellent rehabilitation of the anterior region in the aesthetic region.
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Notes
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Dr. Christoph Hesse, Dachau

Treatment of a unilateral free-end 
situation with two-piece ceramic 
implants

(FIG. 1) (FIG. 2) (FIG. 3)

(FIG. 4) (FIG. 5) (FIG. 6)

(FIG. 7) (FIG. 8) (FIG. 9)

(FIG. 10) (FIG. 11) (FIG. 12)

(FIG. 13) (FIG. 14) (FIG. 15)
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BASELINE
The 57-year-old man presented for a consultation on implants having been referred by his GP.  
The patient was generally healthy and had already had a periodontal pretreatment by his 
dentist, involving the removal of teeth #13 and #15 (FIG. 1).

Based on his own research and experience among friends and family, the patient said that 
he was interested in ceramic implants. Following several in-depth consultations on the 
treatment options and their alternatives, treatment was planned with 2 ceramic implants 
in positions #13 and #15 to treat the free-end so that an all-ceramic bridge could ultimately  
be placed.

(FIG. 16)

(FIG. 19)

(FIG. 17)

(FIG. 20)

(FIG. 18)

(FIG. 21)
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SURGICAL PROCEDURE
Digital volume tomography was used for surgical planning (FIG. 2). An evaluation of the DVT 
showed that no further augmentation was required. Treatment of the evident soft tissue 
displacement of the left maxillary sinus was simultanously treated by the ENT specialist. 
A crestal incision was made under local anesthetic and a mucoperiosteal flap was formed 
to fully expose the underlying bone.  An implant position mark was made to determine the 
implant position and the implant bed was then prepared according to the Straumann drilling 
protocol for bone level implants (FIG. 3). A thread was precut. 

After manual insertion of the implants (FIG. 4, 5) primary wound closure was performed for 
submerged healing (FIG. 6). A 3-month healing period was specified. After this period, the 
implants were exposed with a paramarginal incision shifted in a palatal direction so that 
an adequately widened attached gingiva was available in a buccal direction by forming a 
mucosal flap shifted in an apical direction. At this point the closure screws were replaced by 
healing abutments measuring 3 mm in height (FIG. 7, 8).

PROSTHETIC RESTORATION
After another 4-week healing phase, the healing abutments were removed and replaced 
with scanbodies so that the situation could be digitally captured with the intraoral scanner 
(FIG. 9, 10). The Trios Scanner from 3Shape was used to take a virtual impression and to define 
the final bite position. The data from this scan were then sent to the dental laboratory as 
STL files (FIG. 11 – 13).

Two zirconium constructions were designed on the printed models and were milled at Createc /
Straumann and bonded to the PUREbase. A zirconium framework was then developed on 
these constructions and veneered individually with ceramic.

To ensure a passive fit and best possible occlusion of the ceramic bridge, a trial fit was  
performed with a splint (FIG. 14, 15). Following production, x-ray review and occlusion  
verification the abutments were inserted into the implant with a torque of 35 Ncm (FIG. 16 – 18).  
The screw channels of the abutments were sealed with Teflon tape (FIG. 19) and the bridge was 
placed in its final position (FIG. 20, 21).
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» CONCLUSION

In the region of the posterior teeth in the upper jaw, the bone structure is often soft and loose which 
could translate as an increased risk of loss for single piece ceramic implants. This could be minimized 
with submerged healing when using two-piece implants. As well as the established advantages of the 
Monotype Straumann Ceramic implant – such as aesthetics, primary stability and clinical research 
– the two piece PURE® Ceramic Implant is designed for flexibility to variable abutments to variable  
abutments.

Notes
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Dr. Frank Hoffmann, Hamburg

Single-tooth restoration  
of an upper molar with the 
Straumann® PURE Ceramic Implant

(FIG. 1) (FIG. 2) (FIG. 3)

(FIG. 4) (FIG. 5) (FIG. 6)

(FIG. 7) (FIG. 8) (FIG. 9)

(FIG. 10) (FIG. 11) (FIG. 12)

(FIG. 13) (FIG. 14) (FIG. 15)
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(FIG. 16)

(FIG. 19)

(FIG. 22)

(FIG. 17)

(FIG. 20)

(FIG. 18)

(FIG. 21)

FIG. 1 Free-end situation in region #14 / #15
FIG. 2 Preoperative three-dimensional planning
FIG. 3 Straumann® PURE Ceramic Implant
FIG. 4 Straumann® PURE Ceramic Implant
FIG. 5 Surgical situation with cover screw
FIG. 6 Postoperative X-ray
FIG. 7 Situation after exposure
FIG. 8 Healthy marginal gingiva

FIG. 9 Taking an impression with an  
open impression post
FIG. 10 Ideal customized tray
FIG. 11 Impression
FIG. 12 Zirconium Crown & PUREbase  
on implant analogue
FIG. 13 Fit from basal direction
FIG. 14 Model situation
FIG. 15 Model situation

FIG. 16 Customized bonding aid
FIG. 17 Finished restoration
FIG. 18 Clean bond between base  
and zirconium crown
FIG. 19 Try-in
FIG. 20 Check efficient hygiene capacity
FIG. 21 Final result with occlusion
FIG. 22 Final result
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BASELINE:
A 60-year-old man presented with a free-end situation in region #14/#15 which had been this way for 
about 8 years. Three years ago, a Straumann® PURE Monotype was successfully implanted in position #19 
and fitted with a prosthetic restoration. His dental hygiene was excellent and region #19 was in no way 
irritated. The patient now wanted to treat position #14 with a ceramic implant without major surgical 
intervention. 3D imaging (DVT) showed sufficient transverse bone and a vertical height of approximately 
5 – 6 mm to the maxillary sinus, and so an internal sinus-lift with the use of  Straumann® PURE two-piece 
implant was planned. The poor vertical bone availability and the reduced quality compared with the lower 
jaw would have posed a risk for successful osseointegration if a single piece implant with transgingival 
healing had been selected. 

In preparation of the treatment a mild basal mucosal membrane swelling was checked by an ENT specialist 
and the patient performed nasal irrigation on a daily basis. 

SURGICAL PROCEDURE:
Following local anesthetic, a crestal incision was made with only minimal mobilization of the mucoperiosteal 
flap. For the internal sinus lift performed according to Summers, the pilot marking stops approximately 1 
mm short of the margin of the maxillary sinus and is then widened with various osteotomes (Straumann 
Institute) depending on bone availability and quality. It is essential here that the Schneiderian membrane 
is regularly checked to ensure it not perforated by doing a “Nasal patency test”. Following successful 
preparation of the bony bed, a Straumann® PURE implant size 4.1/10mm was inserted with very good 
primary stability. This was followed by wound closure with 5 / 0 monofilament sutures. After 4 months 
exposure was performed with application of the gingiva former. 

PROSTHETIC PROCEDURE:
The implant position was transmitted to the dental laboratory with a customized open tray impression  
procedure and a stable polyether material. The alignment of the implant allowed a transocclusal screw- 
retained, veneered zirconia crown to be produced on a bonding base. What sets the construction apart is 
the fact that the metal on the bonding base is completely encased in zirconium in the finished construction. 
This demands outstanding technical precision and the use of a special “bonding aid” in the laboratory. For 
the first try-in of the crown in the patient we initially only secure the crown temporarily to the bonding 
base. This ensures that it is easily removed and can be refired if any correction is required. If the crown is 
completed in terms of the shade and shape, it is important to ensure that the final bonding is exactly in 
the same position on the bonding base as the previous try-in. To do this we produce a plastic key. 

Before the crown is integrated the hygiene capacity is checked and the restoration is tested to ensure 
that in future no traumatic forces can be exerted on it in occlusion and articulation. After applying the 
necessary torque, the screw channel is filled with Teflon tape and occlusion is achieved with composite.
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» CONCLUSION

The reduced bone availability in the posterior region of the maxilla demands that the implantology 
be adapted. The internal sinus lift technique is the established minimally invasive approach, although 
this harbors a risk in the healing phase for single-piece implants, depending on the volume and quality  
of the residual bone. The Straumann® PURE implant is a perfect solution in this case, as optimum healing  
can be achieved with a submerged approach. In combination with the PUREbase, a functionally and 
aesthetically pleasing outcome is achieved. 

Notes
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Prof. Dr. Dr. Heinz Kniha, Munich / Thomas Lassen, Starnberg / Dr. Kristian Kniha, Aachen

Two-piece ceramic implants 
in the aesthetic zone

(FIG. 1) (FIG. 2) (FIG. 3)

(FIG. 4) (FIG. 5) (FIG. 6)

(FIG. 7) (FIG. 8) (FIG. 9)

(FIG. 10) (FIG. 11) (FIG. 12)

(FIG. 13) (FIG. 14) (FIG. 15)
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(FIG. 22)

(FIG. 25)

(FIG. 19)

(FIG. 23)

(FIG. 26)

(FIG. 20)

(FIG. 24)

(FIG. 27)

(FIG. 21)

(FIG. 16) (FIG. 17) (FIG. 18)
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TREATMENT OF AN EXPANSIVE EDENTULOUS SPACE IN THE ANTERIOR REGION 
TAKING INTO ACCOUNT THE DIGITAL WORKFLOW 
More and more dentistry students, individuals working in dental treatment, dental science and dental technology along 
with university lecturers are now encountering modern zirconia implants. The subject of “zirconia implants” not only 
polarises patients, but is also hotly debated at international congresses and in renowned scientific publications. 

Irrespective of this, the number of evidence-based in-vivo data concerning zirconia implants is ever growing. On the one 
hand, the ceramic surface allows a very pleasing aesthetic result to be achieved, especially in the soft tissue region. Studies  
have shown that hard tissue remains stable up to a follow-up time of three years and that there is even a statistically 
significant enlargement of the interdental papilla1-3. 

On the other hand, an experimentally induced mucositis study has shown that titanium implants prompt a greater 
inflammatory immune response to plaque accumulation with regards to specific inflammatory markers (IL-1ß values, 
total bacteria count and sample volumes of Tannerella forsythia and Prevotella intermedia)4, 5. These clinical insights 
into zirconia implants lead us to hope that the risk of peri-implantitis may also be minimized with the lower incidence 
of mucositis.
Single-piece zirconia implants have to be prosthetically treated with cement. Now two-piece implants allow screwed 
connections between the prosthesis and the implant. The following case describes the clinical application of two-piece 
zirconia implants in an extensive anterior reconstruction in combination with digital procedures.

PATIENT CASE
BASELINE
This is a clinical case of a 34-year-old healthy woman. The baseline showed a splinted bridge stretching from #7 to #10, 
where tooth #8 was replaced with a bridge unit. X-rays showed root fillings and teeth treated with post cores in regions 
#7, #9 and #10 (FIG. 1). Scarring following apicoectomy and dark colored gingiva in region #8 were noted (FIG. 2). Clinically 
there was a loosened bridge with secondary caries in the hopeless abutment teeth #7, #9 and #10 (FIG. 3). 
 
The procedure was explored with the patient and the various treatment options were discussed. The patient wanted 
permanently fixed teeth, where the healthy adjacent teeth in positions #5 and #6 would not be ground. With this in 
mind, a single-tooth restoration on four zirconia implants with palatal screw-retained crowns was agreed with the 
patient. The patient also exhibited excellent oral hygiene. All conditions for immediate implantation with immediate 
treatment (without immediate loading) were met.

SURGICAL PROCEDURE
A pick-up impression was taken so that a chairside temporary restoration could be produced after the implantation. 
First, teeth #7, #9 and #10 were extracted atraumatically. After tooth extraction, there was no inflammation and there 
was sufficient bone available to allow immediate implantation of the two-piece zirconia implants in regions #7, #8, #9 
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and #10 while maintaining primary stability (PURE IMPLANT, ZLA SURFACE, INSTITUT STRAUMANN AG, FIG. 4 – 6). This was achieved 
with a minimally invasive approach via a marginal incision without vestibular release. Scanbodies allowed an intraoperative 
digital impression of the two-piece implants to be taken (3SHAPE TRIOS3 INTRAORAL SCANNER, FIG. 7 – 8). The digital data set 
was then sent to the laboratory to produce a temporary crown.  

PROSTHETIC RESTORATION
Wound closure for the surgery was performed with single interrupted sutures. All scanbodies were shortened and 
transformed to provisional telescopic solutions. The temporary crown was made with Luxatemp (DMG Dental Material 
GmbH) based on the existing pick-up impression. This was then provisionally cemented to the anchoring element with 
TempBond (Kerr Dental) (FIG. 9 – 12). During the cementing process it was essential that no material was pressed into the 
periodontal gap. 

Postoperative radiological follow-up was performed in line with the cement protocol (FIG. 11). The temporary restoration 
was also taken out of occlusion and the patient was instructed not to bite food with her incisors in the next three 
months, but rather to spread the masticatory force to the posterior region.

All dental restorations were produced by the dental laboratory Thomas Lassen GmbH (Starnberg, DE) (FIG. 13 – 18). The 
sutures were removed as standard on the seventh day postoperatively. In the same appointment the chairside temporary 
restoration was replaced with an aesthetically high quality temporary restoration made of composite in the form of a 
crown block. Provisional bonding was achieved with TempBond on the screw-retained zirconia mesiostructures.

After a total healing phase of three months, there was a significant harmonization of the soft tissues. Another digital  
impression was taken intra-orally so that the final crowns could be produced (FIG. 19 – 23). The CAD/CAM supported  
workflow allows simple and time-saving procedures using all modern materials.

The implant prosthesis consisted of screw-retained customized CAD/CAM milled zirconia frameworks which were 
bonded with the angled Straumann® PUREbase in the laboratory and then veneered (FIG. 24). The radiological and  
clinical situation six weeks after implantation showed stable bone progression and irritation-free and pale membranes 
(FIG. 25 – 27).

» CONCLUSION

Two-piece zirconia implants allow reliable anterior reconstruction with predictable outcomes. The 
individual soft tissue conditioning can start directly after implantation. The digital workflow in particular  
supports the optimum shaping of the peri-implant soft tissue with ceramic materials and is designed 
to accelerate interdisciplinary processes. It is evident that there is an increase in the interdental papilla 
in the first three years. For this reason, the interdental spaces should be physiologically designed from 
the outset as part of the prosthetic treatment.
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(FIG. 1)

(FIG. 4)

(FIG. 7)

(FIG. 10)

(FIG. 2)

(FIG. 5)

(FIG. 8)

(FIG. 11)

(FIG. 3)

(FIG. 6)

(FIG. 9)

(FIG. 12)

Dr. Stefan Röhling, Lörrach / Dr. Thomas Borer, Basel

Two-piece ceramic implants –  
the reliable treatment option  
for aesthetically demanding  
anterior reconstructions

FIG. 1 Clinical baseline
FIG. 2 Radiological control. Baseline (a) directly 
after implantation (b) and directly after inserting 
the screw-retained ceramic crowns.
FIG. 3 & 4 Clinical situation 8 weeks after 
extraction of teeth #8 and #9
FIG. 5 Vertical bone deficit in region #8 and 
particularly in region #9 is clearly evident 
intraoperatively

FIG. 6 Prosthetically orientated positioning of the 
implants with the aid of an orientation template 
ground down in the palatal region
FIG. 7 Intraoperative situation after insertion 
of two two-piece ceramic implants with metal 
transfer pieces (implant type: Straumann®  
PURE Ceramic Implant, Institut Straumann AG, 
Basel, CH)
FIG. 8 & 9: Intraoperative situation after securing 
2 autogenous bone blocks with osteosynthesis 
screws

FIG. 10 Intraoperative situation after filling the gap 
between the implant surfaces and the secured 
bone blocks with autogenous bone chips
FIG. 11 Intraoperative situation after covering 
the augmented bone with a resorbable 
collagen membrane (Jason® membrane, Botiss 
Biomaterials GmbH, Zossen, Germany)



21

(FIG. 13)

(FIG. 16)

(FIG. 19)

(FIG. 22)

(FIG. 14)

(FIG. 17)

(FIG. 20)

(FIG. 15)

(FIG. 18)

(FIG. 21)

FIG. 12 Adapted wound margins and transgingival 
healing with screw-retained healing caps
FIG. 13 Clinical situation 16 weeks after 
implantation
FIG. 14 Clinical situation 16 weeks after 
implantation. Puncture incision and removal  
of the osteosynthesis screws
FIG. 15 Clinical situation 17 weeks after 
implantation. Laboratory manufactured,  
screw-retained long-term temporary restorations 
in region #8 and #9 to shape the peri-implant 
soft tissue. Anemic peri-implant membrane area 
directly after inserting the provisional crowns.

FIG. 16 Clinical situation 24 weeks after 
implantation and shaping of the peri-implant  
soft tissue conditions
FIG. 17 Clinical situation 24 weeks after 
implantation. Completely healed peri-implant  
soft tissue conditions
FIG. 18 Clinical situation 24 weeks after 
implantation. Open impression with  
screw-retained impression post and individual tray
FIG. 19 Screw-retained scanbody for a digital 
impression
FIG. 20 Screw-retained ceramic crowns. View from 
vestibular (a) and palatal (b). Dentistry:  
Held Zahntechnik, Gossau, CH.

FIG. 21 Inserted reversible screw-retained ceramic 
crowns with covered screw channel
FIG. 22 Clinical situation 9 months after 
implantation and bone augmentation. Despite 
the core structure, the ceramic crowns have an 
aesthetically pleasing and natural translucency  
(cf. lower image section).
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Manufacturing processes can now produce zirconia implants with micro-rough surface topography with identical  
survival rates to the established titanium implants. While the initial skepticism among clinicians in using ceramic  
implants was often down to the single-piece implant design, two-piece ceramic implants are becoming increasingly 
established and offer new treatment options. The following article describes a complex anterior reconstruction with a 
new two-piece zirconia implant system.

INTRODUCTION
In recent years, ceramic implants have become an attractive and reliable alternative to titanium implants.  The secret of 
their success can be attributed especially to material-specific optimized production procedures which nowadays allow 
the production of unbreakable single and two-piece zirconia implants with micro-rough surface topography. Scientific 
studies have shown that micro-rough zirconia implants have an equivalent osseous integration pattern to established 
titanium implants (6-9) with survival rates anticipated to be equivalent(10, 11). A potential material-specific advantage of  
ceramics compared to metals was found in a recently published experimental study that demonstrated significantly 
less biofilm on smooth and micro-rough ZrO₂ implant surfaces than on comparable titanium surfaces(12). Irrespective of 
the clinical reliability of modern, micro-rough ceramic implants, many clinicians are still very cautious of their clinical 
application, especially in complex cases, such as when implantation has to be combined with bone augmentation. 
Initially this skepticism was most likely down to the “first generation” single-piece design of the zirconium implants: 
Many users had reservations because they feared the implants may overload during the early healing phase or that the 
implant may be incorrectly positioned, with the resulting lower prosthetic flexibility in single-piece implants. These 
“fears” were fueled not least by the school of thought that favored the two piece design which has become established 
over recent decades in the field of titanium implantology. Both single and two-piece zirconia implant systems are now 
available. There are various concepts as to how the secondary construction is connected to the implant body. Along  
with bonding, a range of screw-retained options are also available. The individual manufacturers vary not only in  
the design of the internal and external implant geometry but also in the choice of material and connection of the  
supraconstruction. The following case describes the clinical application of a new two-piece zirconia implant system in 
an extensive anterior reconstruction in combination with bone augmentation.
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PATIENT CASE
This is a clinical case of a 41-year-old healthy man with no prior illness. In 2000, he had a sports accident resulting in 
lateral luxation of tooth #8 and avulsion of tooth #9. Both teeth were immediately repositioned and splinted at the 
time and then later treated endodontically. In June 2017, seventeen years after the accident, the patient presented to our 
outpatient department. He said that he had had increasing pain for about a month and had noticed increasing mobility  
in the region of the maxillary anterior teeth. The clinical examination showed increased pocket probing depths (12 mm), 
bleeding on probing, grade II mobility and percussion sensitivity of the endodontically treated teeth #8 and #9. There 
was also a fistula vestibular of tooth #9 in the region of the attached gingiva (FIG. 1). The X-ray diagnosis showed root 
resorption on the prepared single tooth image and significant vertical bone loss, especially affecting tooth #9 (FIG. 

2A). Given the clinical and radiological findings, further tooth-preserving measures were not indicated and teeth #9 
and #10 were diagnosed as hopeless. The treatment strategy was debated with the patient and the various treatment  
options were discussed. In light of the patient’s wish to have a fixed reconstruction and the fact that the adjacent teeth 
#7 and #10 were naturally healthy, 2 single tooth implants with reversible screw-fit crowns were planned to close the gap. 
To achieve the best possible aesthetic outcome, the patient was recommended integrated ceramic implants. He was 
also informed that, given the reduced vertical bone availability, implantation would have to be combined with bone  
augmentation.

SURGICAL PHASE
First, teeth #8 and #9 were atraumatically extracted. Preoperatively, the dental technician had produced a removable 
provisional restoration supported with clasps and inserted at the end of the extraction. Backward planning was used as 
the detailed strategy for the implant-supported reconstruction. After producing a diagnostic wax up, a drill template 
was produced as an orientation guide.

In accordance with delayed immediate implantation, the implantation was performed under local anesthetic eight 
weeks after the teeth were extracted. Clinically, the wound was not irritated and there was sufficient horizontal bone 
while the vertical bone availability was significantly reduced (FIG. 3, 4). The patient had been advised preoperatively 
that the augmentation should ideally be combined with the implantation. In the event that the local bone availability  
made a simultaneous approach impossible the augmentation would be carried out first followed by the implantation 
about 4 months later. After the mucoperiosteal flap had been prepared there was a vestibular bone deficit in region 
#8 and especially in region #9 where the interdental bone lamellae were still present in regions #7 to #9 (FIG. 5). Due 
to the fact that the osseous defect was not limited to vestibular bone lamellae, the augmentation was performed at 
the same time as the implantation. The previously manufactured orientation template was used to insert two ceramic  
implants with a two-piece implant design and a micro-rough surface in an optimal prosthetic position and angula-
tion (FIG. 6, STRAUMANN PURE IMPLANT, ZLA® SURFACE, INSTITUT STRAUMANN AG, BASEL, SWITZERLAND). Both implants were insert-
ed with primary stability although there was a significant bone defect, especially in region #9 (FIG. 7). To reconstruct 
the vestibular bone lamellae, the Piezo-surgery device (Mectron Deutschland Vertriebs GmbH, Cologne, Germany) 
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was used to remove two pieces of bone from the vestibular maxillary sinus walls at the  
transition from the alveolar to the zygomatic process and secured vestibular of the  
implants with an osteosynthesis screw consistent with the Khoury shell technique (FIG. 8, 9, 2B).  
The gap between the implant and the bone covers was then filled with autogenous bone  
chips which had previously been extracted with the aid of the Safescraper (Safescraper® 
Twist, Imtegra OHG, Rostock, Germany) and then covered with a resorbable collagen  
membrane (JASON® MEMBRANE, BOTISS BIOMATERIALS GMBH, ZOSSEN, GERMANY, FIG. 10, 11). A periosteal 
incision was made and the wound margins were then adapted so there was no tension 
and to ensure transgingival healing (FIG. 12). To prevent premature loading of the implants,  
the existing temporary restoration was ground in a basal direction and then reinserted  
immediately following surgery. Sutures were removed 10 days postoperatively. Due to the 
bone augmentation being carried out at the same time, a load-free healing period of four 
months was specified.

PROSTHETIC PHASE
After the healing process, four months after the implantation and augmen tation, the 
peri-implant soft and hard tissue were not irritated (FIG. 13) and the osteosynthesis screws 
could be exposed with a puncture incision and removed with the screwdriver (FIG. 14). In the 
same appointment, an open impression was taken to produce a temporary restoration.  
One week later a screw-retained laboratory manufactured plastic long-term temporary  
restoration was inserted (FIG. 15). Over the course of the next eight weeks the provisional 
crowns were expanded and adjusted regularly with plastic until the peri-implant soft tissue 
was as well shaped as possible and the gingival margins had achieved a suitable horizontal 
level in relation to the adjacent teeth (FIG. 15, 16, 17). Then a customised tray and a screw-retained 
impression post were used to take an open impression (FIG. 18). If a digital impression with 
an intraoral scanner is preferred, a scanbody is available for the two-piece ceramic implant  
(FIG. 19). Two weeks after the impression was taken, the ceramic single-tooth crowns were 
fitted (FIG. 20, 21, 2C). The most recent clinical follow-up 9 months after implantation and bone 
augmentation showed the peri-implant interface to be completely irritation-free (FIG. 22). 
The dental restoration produced by CAD/CAM can be produced in either a central milling 
center or in a dental laboratory. This workflow allows access to the complete bandwidth of  
innovative materials to meet modern medical and aesthetic demands. All dental restorations 
were produced by the laboratory Held Zahntechnik (Bahnhofstraße 40, 9201 Gossau, CH).
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» CONCLUSION

Zirconia implants with tissue level design are designed to be a reliable treatment option for anterior 
reconstructions and with proper planning and implementation can achieve aesthetically pleasing and 
predictable outcomes even in complex cases. The two-piece implant design allows the integration 
of reversible screw-retained supra-constructions. The two piece implant design also helps to prevent 
unwanted premature loading during the healing phase in cases where the implantation is combined 
with bone augmentation.

Notes
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In our practice we have offered the option of single-piece ceramic implants since 2005. Since their  
introduction, the Straumann® PURE ceramic implants have become our standard option. We only opt for 
titanium systems in exceptional cases. 

INDICATIONS FOR CERAMIC IMPLANTS?
The reluctance of dentists/surgeons operating purely in the surgical field when it comes to using  
zirconium implants is understandable as the different peak stresses cannot be controlled following the 
prosthetic treatment. For forensic reasons this often leads to over-standardized therapies.  

If an implant is lost due to hyperbalance or hygiene deficits the blame is rarely on the prosthesis if a short 
implant or a zirconium implant has been used. However, if the surgeon has inserted and documented a  
4.1 x 12 mm titanium implant with sinus lift he or she is “on the safe side” if the implant is lost and so there 
is no need to worry about forensic problems. 

Total and partial rehabilitation mean that we always have to consider function analysis and therapy and 
ultimately gnathology. Within this framework we have the greatest possible control over the stress peaks. 
From a clinical perspective, we consider load management with functional analysis / physiotherapy / 
function therapy / gnathology prior to implantation. Full zirconium crowns/bridges are to be avoided in 
the prosthetic treatment. The same standard applies here as for natural teeth: e.max® crowns for single 
tooth restorations and ceramic-veneered zirconium frameworks for bridges.

As the Institut Straumann has introduced zirconium implants with no need to change the sys tem and 
with the same load bearing capacity and healing time of titanium implants thanks to their surface  
topography; and given the fact that the same surgical and prosthetic protocols can be applied, we see no 
reason not to offer zirconium implants as standard treatment.  Their indication was restricted by the fact 
that only single piece restorations were possible; now with the availability of the two-piece system with 
a full abutment portfolio they can replace titanium implants in almost all indications. 

In this case a two-piece implant system was indicated, since the parallel implant alignment rendered a 
bridge restoration anatomically impossible. 

Dr. Oliver Zittlau, Cologne

Treatment of anterior edentulous  
space following trauma. Advantages  
of two-piece ceramic implants. 
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CASE HISTORY
• Female patient, age 65
•  Reduced complete dentition #3 – #30, partially for many years with nine implant single tooth restorations  

in the posterior region
•  The significantly worn down dentition was restored two years ago (partially long-term provisional restoration  

with composite). 
• Gnathological splint to protect the abutment. 
•  The patient had been registered with the dentist for many years and presented after a bicycle accident #10, #11  

and #12 were notably loosened. 
•  Even the immediate x-rays showed root fractures in #10 and #11. #9 had an apical process.

IMMEDIATE TREATMENT
Teeth #9 – #12 was splinted with composite.

PLANNING
DVT planning prior to implantation showed that the bone availability was suitable. It was not possible to properly 
assess if the vestibular bone lamella #11 was intact. 

Smile line in region #9 – #11 is below the gingival margin.

The tight conditions in the anterior region could not be resolved due to symmetry (FIG. 1). The risks of overloading a later 
bridge/crown restoration with continued bruxism ruled out the use of implants with a reduced diameter (3.3 mm). 
As there was not sufficient space for 3 single tooth restorations (FIG. 2), a bridge treatment on 2 implants was planned. 
However, as standard implants (4.1 mm) could not be placed in parallel (FIG. 5, 6), the two-piece Straumann® PURE  
Ceramic was the ideal solution. 

CONSULTATION
The ideal immediate implantation was discussed with the patient. It was arranged that the next step should be a  
provisional root filling / stabilization with fibreglass pins on #10 and #11 to allow time for the massive facial swelling 
caused by the accident to resolve. Then #9 - #11 would be extracted with immediate implantation of # 9 and # 11.

INTERIM TREATMENT PRIOR TO IMPLANTATION
In the next appointment the scheduled root filling / pin treatment could not be carried out: Teeth #10 and #11 were 
broken into multiple fragments and immediate extraction was unavoidable. Tooth #9 was removed at the same time. 
The immediate implantation that had been advised despite the facial swelling was also refrained from as the vestibular  
bone lamella on #11 (FIG. 1 A) had a significant defect. An interim prosthesis was inserted for the meantime.
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SURGICAL PROCEDURE
As the alveoli ridge and bone quality were sufficient, the protocol was in line with the standard protocol for  
Straumann® PURE implants (FIG. 3, 4) including thread and profile drill. Two Straumann PURE Ceramic Implants size 4.1 x 
12 mm were implanted (FIG. 5 – 7). 

LONG-TERM TEMPORARY IMMEDIATE RESTORATION 
As the primary stability was approximately 35 Ncm, with an 8 mm wide attached gingiva and a thick gingiva type,   
following insertion of the implants a provisional restoration could be immediately fitted over the planned provisional 
abutments (FIG. 9, 10). Once the abutment was prepared (FIG. 11) the provisional bridge (FIG. 12) could be produced under 
the existing splint. #12 and #8 were blocked with composite with the temporary bridge.

It was not possible to ensure no load bearing of the provisional bridge due to the tight anterior conditions. The crown 
was as short as possible and this still meant a functional improvement for the patient compared to the interim  
prosthesis and the result was aesthetically tolerable. The splint should and could be worn as often as possible. 

DEFINITIVE PROSTHETIC RESTORATION
After 4 months, the gingiva had receded slightly (FIG. 15). After simultaneous preparation of #12 (FIG. 16) the polyether 
impression was produced over the designated impression post (FIG. 8). The master cast, registration and opposing bite 
model were sent to Straumann CARES®. Where the zirconium abutment was constructed, suggestions were discussed 
online and then produced (FIG. 13, 14). The dental technician was able to directly produce the veneered zirconium bridge 
and the e.max® crown on #12 with the existing master cast. Following cosmetic try-in, review of the proximal contacts 
and corrective firing the bridge could be bonded in place. The occlusion of the slimline construction was not checked 
until integration and was then checked again one week later. All expectations were met in terms of function, hygiene 
aesthetics and biology. (FIG. 17)
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