
preserves the bone due to functional strain trans-
mission [13,14].

If the future implant site has insufficient bone 
dimensions, simultaneous or staged augmenta-
tion can be indicated. According to a recent review, 
bone-block grafting is the most frequent procedure 
for the staged approach, while GBR was used more 
often in the simultaneous approach [8]. If the de-
fect is limited in size, GBR may therefore be prefer-
able, as no additional surgical site is required for 
autologous grafting.

Many clinicians prefer a GBR product system con-
sisting of a bovine bone substitute material with 
a porcine absorbable collagen membrane. The re-
sorption rate of the substitute material is slow, the 
membrane is biocompatible, and extensive docu-
mentation of both products used alone and in com-
bination is available [5,7].

Sinus augmentation
In the posterior maxilla, vertical bone deficiencies 
can be managed by sinus floor augmentation. More 
specifically, if at least 4 mm of residual bone height 
is present caudally to the sinus floor, the internal ap-
proach has proven successful [2]. According to clini-
cal reports, the risk of perforation can be reduced by 
using piezoelectric systems near the Schneiderian 
membrane [15]. Moreover, based on a comparative 
study, piezo devices cause less patient discomfort 
during surgery and tend to increase operator con-
venience in comparison with osteotomes  [1]. In 
principle, these benefits also apply to external sinus 
procedures [12].

Combined endo-perio lesions involve both endo-
dontic (pulp-related) and periodontal (attachment-
related) tissues [3]. Their pathogenesis is highly vari-
able and can only be identified with sophisticated 
diagnostics. These include non-invasive and invasive 
vitality testing and thorough periodontal probing, 
not least to exclude a monocausal etiology.

When the absence of vital pulp signs and the 
presence of biofilm-induced periodontal pockets 
point to a combined lesion, the treatment will, in 
many cases, start with orthograde endodontics. If 
symptoms persist, the periodontal evaluation has 
to be repeated and topical or systematic therapy 
initiated as needed. The success of endodontic and 
periodontal measures depends very much on proce-
dures focusing on pathogenic biofilms as the princi-
pal etiologic factor [4,6].

When guided tissue regeneration is indicated 
in periodontal defects with a missing buccal wall, 
a combination of a grafting material and a mem-
brane has shown the best results [10]. However, in 
clinical experience and due to biological reasons, 
success is questionable when there is extensive 
bone loss that extends to the apex of the tooth.

Horizontal management of the implant site
When a tooth is lost, the tooth-related periodon-
tal structures, including parts of the alveolar bone, 
will invariably be resorbed and the ridge will need 
to be remodelled [11]. To minimize this need, ridge 
preservation can be performed and, if possible, a 
tooth-retained bridge can be placed [9]. An alterna-
tive option is to insert an implant, which potentially 
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In the present case report, endo-periodontal pre-
servation of a first maxillary premolar was com-
bined with submerged implant placement and si-
multaneous augmentation to restore the posterior 
left maxillary quadrant. Due to the questionable 
prognosis of the abutment teeth, final restorative 
planning had to be postponed until after the osseo-
integration of the implants.

The different surgical procedures were performed 
with either a piezoelectric unit or a rotary implant 
motor.

Case report (Dr Luca Bovolato)
A 58-year-old female patient complained of pain 
and increased mobility of her bridge abutment 
tooth  24.  Periodontal inflammation was present 
with pocket depths of 7 mm mesiobuccally and 
more than 12 mm distally, as well as third-degree 
furcation involvement. Moreover, the radiograph re-
vealed an extensive periodontal lesion around the 
apical region of the (alio loco) endodontically pre-
treated tooth 24 (Fig. 1).

One year earlier, teeth 25 and 26 had been ex-
tracted due to trauma and for endo-perio reasons, 
prior to the placement of the bridge. A combined 
endo-perio lesion was diagnosed for tooth 24, of 
unclear aetiology. The patient wanted to keep her 
bridge abutment teeth 24 and 27 and would not 
accept a final, or even temporary, removable pros-
thesis. Therefore, it was agreed to make all efforts to 
retain both teeth, in spite of their poor prognosis as 
based on radiological and clinical findings.

Placement of two submerged implants was 
planned at sites 25 and 26, in a surgical session with 
open periodontal debridement and apicoectomy of 
tooth 24. Due to the vertical bone deficiency at the 
future implant site, an internal sinus augmentation 
was also planned.

Following topical medication with 25 % metroni-
dazole gel (Elyzol) in the pockets of tooth 24, causal 
treatment with full-mouth periodontal disinfection 
therapy was initiated. The orthograde root-canal 
treatment was revised by means of thermoplastic 
gutta-percha obturation, a fiberglass post and a 
composite core. The bridge was recemented out of 
occlusion to allow undisturbed healing of the GTR 
and GBR sites.

Surgical debridement and apicoectomy  
(Dr Ramon Boninsegna)
One month later, on the day of surgery, pain and in-
flammation at tooth 24 were minimal, but mobility 
of Miller class 2 was still present. After opening the 
flaps and cleaning the periapical and peri radicular 
infected tissue, the extent of the bone defect be-
came obvious (Figs. 2 and 3). At the buccal root, all 
vestibular and distal bone was missing. Attachment 
was essentially restricted to the palatal root, under-
lining the preliminary poor prognosis. Tooth 27 also 
showed a reduced horizontal attachment and a 
minimal apical rarefaction (cf. Fig. 1) without clini-
cal symptoms.

1 I 
58-year-old patient. 
Preoperative radio-
graph showing an 
apical periodontal 
lesion at tooth 24 
and horizontal loss 
of alveolar bone in 
the second quadrant.

2 and 3 I After raising flaps, one month after endodontic revision and initiation of full-mouth periodontal therapy, the buccal root of tooth 24 
showed a total loss of bone and attachment.
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First, in an attempt to manage the endo-perio 
problem, the remaining root surface was carefully 
debrided with piezoelectric equipment (Piezomed, 
W&H, used with the spatula-shaped insert S1, orig-
inally designed for erosion of the lateral sinus wall) 
(Fig. 4). 

Then the apex was abraded with the same instru-
ment to remove residual infected apical tissue and 
to reduce possible accessory root-canal ramifica-
tions (apicoectomy) (Fig. 5). A retrograde filling was 
not necessary because the orthograde filling had 
just been revised.

Sinus lift and implant placement
Prior to implant placement, infected tissue was re-
moved from the alveolar bone in the implant site 
and around the abutment teeth with an insert origi-
nally designed for bone shaping and collecting bone 
chips (Piezomed, insert B5) (Figs. 6 and  7). Implant 
beds were prepared at sites 25 and 26 with rotary 
instruments, used in a contra-angle handpiece with 
a 20 : 1 transmission ratio with an updated powerful 
implant motor (Implantmed, W&H) (Fig. 8).

However, we maintained our initial plan to retain 
both teeth as temporary bridge abutments during 
the six-months osseointegration period of the im-
plants. At reentry, the situation would have to be 
reassessed.

4 I To preserve the tooth as a temporary abutment, the periodontium 
was debrided with piezoelectric equipment …

6 I The surgical site was debrided with a piezoelectric scraping instru-
ment designed for collecting bone particles and modelling bone.

5 I … and the buccal apex of tooth 24 was abraded with the same 
instrument (apicoectomy).

7 I After cleaning, the osseous defects mesial to tooth 27 and around 
the root of tooth 24 were clearly visible.

8 I 
Rotary preparation 
of the implant bed 

short of the floor 
of the maxillary 

sinus at position 25, 
carried out with an 

updated implant 
motor.
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The implants (Restore, Keystone Dental, dia-
meter 3,75 mm, length 8.0 mm) were placed with 
the implant motor (Figs. 11 and 12). Bone deficien-
cies around the implants, at the mesial aspect of 
tooth  27 and around the buccal root of tooth 24, 
were filled with xenogeneic bone substitute parti-
cles and covered with an absorbable collagen mem-
brane (Bio-Gide, Geistlich Biomaterials) for GBR aug-
mentation (Figs. 13 and 14).

The final preparation next to the sinus was again 
carried out with a piezoelectric instrument (Pie zo-
med, insert S2). 

Prior to implant placement, and following veri-
fication of an intact Schneiderian membrane 
(Fig. 9), the internal sinus floor was augmented at 
both implant sites by means of xenogeneic bone 
substitute material (Bio-Oss, Geistlich Biomate-
rials) (Fig. 10).

9 I After implant bed preparation at site 26, the integrity of the sinus 
membrane was checked with a ball-ended CPITN periodontal probe.

11 I Low-speed insertion of implant 26 with a torque limitation of 
35 Ncm.

13 I Xenogeneic bone substitute material was used to fill the remain-
ing osseous defects …

10 I Introduction of xenogeneic bone substitute material into the 
implant osteotomy for internal sinus augmentation. The material was 
carefully condensed in an apical direction with the ball-ended CPITN 
probe (not shown).

12 I Both implants in place and ready for the cover screws.

14 I  … which was then covered with an absorbable collagen mem-
brane. The greyish-pink structure between the elevators at the top 
margin of the picture represents interproximal papillary tissue.
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visional prosthesis, the bridge was recemented for 
the osseointegration period of the submerged im-
plants 25 and 26.

Prognosis and restorative options
Normally, we would have extracted at least tooth 
24 and provided the patient for example with a re-
movable temporary resin prosthesis. However, to 
respond to her preferences, we agreed to reevalu-
ate the abutment teeth at reentry, six months after 
implant placement. The patient is well informed 
and aware of her situation. After opening the flaps 
to place the healing abutments, the result of the 
perio-endodontic intervention will be visible.

At the two-months recall, the mobility of the re-
maining “dental element” 24 was already reduced 
from Miller 2 to Miller 1. The soft tissue attachment 
was on the level of the neighbouring tooth  23. 
Moreover, there were no endodontic or periodontal 
symptoms, so its prognosis may have to be read-
justed. However, as most of the buccal and proxi-
mal bone is missing and the composite build-up 
extends to the apical section of the root, a higher 
reattachment level is not to be expected due to bio-
logic reasons [10].

Finally, after periosteal incision, the site was pas-
sively sutured with a coronally advanced flap, using 
5-0 absorbable suture material (Fig. 15). The post-
operative radiograph showed both implants in their 
correct vertical position (Fig. 16).

Two-months interim result
Figures 17 and 18 show the clinical result two months 
after the surgery. Tooth 24 exhibited reduced mobil-
ity of Miller class 1, and the soft tissues were free of 
inflammation. Probing was avoided at this point of 
time to prevent reinfection and to avoid violating the 
epithelial attachment. A control visit was scheduled 
for reentry and placement of healing abutments, 
six months after the insertion of the implants.

Discussion
In the present case we combined the management 
of an endo-perio lesion with implant placement and 
simultaneous sinus lift, GBR and GTR procedures 
in the left posterior maxilla. As both abutment 
teeth for the bridge 24 – 27 had a poor prognosis, 
the tooth-related measures were performed only 
to meet the patient’s wish to maintain her teeth. 
Moreover, as she did not accept a removable pro-

15 I Surgical site after tension-free suturing with absorbable material. The implants 
will be exposed for impressions after six months.

16 I Postoperative radiograph showing the implants in 
place, with bone substitute material from the internal 
sinus lift around the apices. There is some material from 
the GTR procedure visible around the roots of tooth 24.

17 and 18 I Two months after the surgery, the patient was pain-free and the area was free of inflammation. Tooth 24 now showed less mobility.
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Final preparation up to the sinus membrane was 
again performed with the piezoelectric unit and a 
round diamond instrument.

From a practical point of view, the use of both a 
piezoelectric and an implant motor unit in the same 
intervention may appear complicated. However, the 
programming and operation of both devices have 
flat learning curves. Moreover, the new wireless 
foot control (Fig. 21) drives both devices selectively 
by simple pedal activation. The foot control can be 
conveniently moved with the handle. All features 
taken together allow the surgeon to concentrate on 
the site and – first of all – on the patient.  

The references are available at www.teamwork-media.de/literatur

The sinus floor and GBR procedures will likely re-
sult in an alveolar site able to support the implants 
and a good prognosis [2,7]. After osseointegration, 
the implants at positions 25 and 26 will be restored 
with splinted crowns. If either of the teeth has to 
be extracted, it will be replaced with an implant-
supported single crown.

Selection of surgical device
Due to its precise and gentle action, both the 
periodontal debridement and the apicoectomy at 
site  24 were carried out with a piezoelectric unit 
(Fig. 19). To avoid the risk of losing the tooth, thor-
ough cleaning was necessary, but without exert-
ing too much pressure. The device was also useful 
for debriding the bone at the surgical site, which 
works very well given the specific cavitation effect 
and cutting characteristics of the technology.

The implant bed was prepared with a new 
implant motor (Fig. 20), in combination with a 
 contra-angle handpiece specifically designed for 
oral surgery and implantology. The transmission 
rate of 20:1 together with the implant motor’s high 
torque of up to 6.2 Ncm  allowed for slow speed 
preparation, implant insertion and thread cutting. 

19 I The updated implant motor used in the case example, with a glass touchscreen and software with group-practice customization features. 
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20 I 
In this case, the implant motor 
was used in combination with a 
piezoelectric system.

21 I 
To make the procedure more 
convenient, both devices can be 
operated with one wireless foot 
control.
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