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Minimally invasive surgery in a highly demanding case
Since the introduction of guided surgery as a tool for implant placement, the principles have not changed
significantly; the clinical results have. Initial studies reported a considerable number of technique-related
perioperative complications; reasonable mean accuracy; and relatively high maximum deviations1–8. These
studies concluded that guided surgery was advisable only in favourable situations9, 10. On the other hand, the
2015 EAO Consensus Conference found that, providing certain preconditions are met, guided surgery can
provide higher levels of accuracy than free-hand procedures. According to the Consensus Conference,
guided surgery may be indicated for complex anatomical cases; minimally invasive surgeries; aesthetic
optimisation; and immediate loading11.
This shift in our perception of guided surgery has occurred mainly because of how it is used and by whom.
Guided surgery was originally introduced as a technique which could be used by any clinician, no matter
what their level of expertise. In reality, however, high levels of surgical skill and experience are essential
requirements for success and accuracy9, 10.
Different approaches are described in the literature for replacing buccal volume shrinkage concerning hard
and soft tissues which have been lost due to bone resorption12. There are a variety of options for soft tissue
augmentation, and although soft tissue matrices are available in many different materials, autogenous
materials generally provide the best results19. They are more predictable; exhibit long-term stability; have a
shorter healing period; and allow immediate provisionalisation13, 14. They are probably the best option for
horizontal tissue augmentation15, 16.
Initial situation
The patient was a 16 year-old girl. She was congenitally missing a right lateral incisor (agenesis) and had a
small left lateral incisor (microdontia) which had been restored with resin (Figures 1–3). This gave her low
self-esteem and kept her from smiling. It was a very challenging case due to the age of the patient and her
expectations about aesthetic outcomes.

https://www.eao.org/guided-surgery-soft-tissue-graft-pages-22-and-23

Page 1 of 6

Guided surgery with a soft tissue graft (pages 22 and 23) | eao

27/06/2017, 19*58

Treatment plan
One year of orthodontic treatment was necessary to make space for tooth 12 and to enlarge mesiodistal
distance for tooth 22. A skeleton maturation analysis and symphysis enclosing is also mandatory to start
implant therapy, confirmed by an x-ray of the left wrist (Figure 4).

Guided surgery using a pilot-drill surgical template (Nobel Biocare) was the technique selected for its
accuracy and because it is a conservative procedure. It was decided that a tunnel technique would be
performed17, 18 through the drilling access using micro-surgical techniques and a connective tissue graft
would be placed to compensate for buccal volume recession.
Immediate provisionalisation would follow implant insertion, along with the connective tissue graft. The
treatment plan also proposed a gingivectomy to augment the length of tooth 22. A ceramic/zirconia crown
was selected to correct the congenital defect. An implant-supported ceramic/zirconia crown would also be
used for tooth 12.
Implant therapy
After orthodontic treatment, it is important to identify the challenges that must be dealt with before
commencing implant therapy: in this case, the insufficient distal papilla at tooth 11 and the lack of buccal
volume caused by the absence of tooth 12 (Figures 5 and 6).
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1. Guided surgery plan: Due to space restrictions, a pilot-drill template for a 2mm diameter drill was
chosen for the procedure. Only a single drill was required for the 3.5x15mm implant. The cast and wax-up
could be digitalised to maximise accuracy and optimise placement (Figures 7 and 8).

2. Implant placement: After adjusting the surgical template, the bone was drilled as planned with a 2mm
diameter drill. A tissue punch guide was used to enlarge the aperture at the soft tissue level to the 3.5mm
diameter required for the implant (NobelActive NP 3.5x15mm). This was done to provide a larger opening
for the next procedure – a soft tissue graft (Figures 9–12).

3. Soft tissue graft: Ophthalmic blades can assist while performing the tunnel technique through a 3.5mm
access. The key challenge was to pass the graft through the very small opening. In these situations, rolling
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the graft may help (Figures 13–16).

Outcome and conclusion
Immediately after surgery, increased buccal volume was observed as a result of the keratinised soft tissue
graft (Figures 17 and 18). After two years, acceptable and balanced buccal volume was maintained (Figure
19). Soft tissue development was positive, and the mesial papilla of tooth 12 was satisfactory. The soft tissue
was able to provide high stability for the complex implant crown and was capable of compensating buccal
depression caused by bone resorption. The patient's expectations were fulfilled; she felt happy and secure,
and exhibited a very nice smile.

Concluding observations:
when executed by a clinician with the necessary experience, it is a very accurate procedure which can
ensure highly precise positioning of the implant; it is also minimally invasive and allows immediate
provisionalisation
a certain amount of time must be devoted to shaping papillae and soft tissue maintenance during the
healing period
using a micro-surgical procedure to insert the soft tissue graft is a very delicate operation – the
vascular integrity of the periosteum must be maintained to achieve good results
as a one-step surgical procedure, it is a comfortable option for the patient
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alternative augmentation procedures (such as GBR) usually impose flap surgery with all of its
associated disadvantages (such as longer healing times; vascular disruption of the periosteum; and the
aggressiveness of the technique)
it still is an experimental technique but has promising results (Figures 20–22)

References
1. Schneider D et al. (2009) A systematic review on the accuracy and the clinical outcome of computerguided template-based implant dentistry. Clinical Oral Implants Research 20 (Suppl. 4): 73–86
2. Brief J et al.(2005) Accuracy of image-guided Implantology. Clinical Oral Implants Research 16: 495–
501.
3. Di Giacomo GA et al. (2005) Clinical application of stereolithographic surgical guides for implant
placement: preliminary results. Journal of Periodontology 76: 503–507.
4. Fortin T et al. (2003) Reliability of preoperative planning of an image-guided system for oral implant
placement based on 3-dimensional images: an in vivo study. The International Journal of Oral &
Maxillofacial Implants 18: 886–893.
5. Komiyama A et al. (2008) Treatment outcome of immediately loaded implants installed in edentulous
jaws following computer-assisted virtual treatment planning and flapless surgery. Clinical Oral Implants
Research 19: 677–685.
6. Mischkowski RA et al. (2006) Comparison of static and dynamic computer-assisted guidance methods in
implantology. International Journal of Computerized Dentistry 9: 23–35.
7. Laederach V et al. (2016) Deviations of different systems for guided implant surgery. Clin. Oral Implants
Res. 0: 1-5
8. Nickenig HJ et al. (2007) Reliability of implant placement after virtual planning of implant positions using
cone beam CT data and surgical (guide) templates. Journal of Craniomaxillofacial Surgery 35: 207–211.
9. Hultin M et al. (2012) Clinical advantages of computer guided implant placement. Clinical Oral Implants
Research 23 (Suppl. 6): 124–135.
10. Van Assche N et al. (2012) Accuracy of computer guided implant placement. Clinical Oral Implants
Research 23 (Suppl. 6): 112–123.
11. Hämmerle C et al. (2015) Digital technologies to support planning, treatment, and fabrication processes
and outcome assessments in implant dentistry. Summary and consensus statements. The 4th EAO Consensus
Conference 2015. Clinical Oral Implants Research 26 (Suppl. 11): 97–101.
https://www.eao.org/guided-surgery-soft-tissue-graft-pages-22-and-23

Page 5 of 6

Guided surgery with a soft tissue graft (pages 22 and 23) | eao

27/06/2017, 19*58

12. Tan WL et al. (2012) A systematic review of post-extraction alveolar hard and soft tissue dimensional
changes in humans. Clin Oral Res 23 (Suppl 5):1–21
13. Kan JY et al. (2009) Facial gingival tissue stability after connective tissue graft with single immediate
tooth replacement in the esthetic zone: consecutive case report. Journal of Oral and Maxillofacial Surgery;
67(11):40–8.
14. Kan JY et al. (2005) Bilaminar subepithelial connective tissue grafts for implant placement and
provisionalization in the esthetic zone. Journal of the California Dental Association; 33:865.
15. Zucchelli G et al. (2012) A novel surgical–prosthetic approach for soft tissue dehiscence coverage around
single implant. Clin Oral Impl Res 00:1–6
16. Wiesner G (2010) Connective tissue grafts for thickening peri-implant tissues at implant placement. Oneyear results from an explanatory split-mouth randomised controlled clinical trial. Eur J Oral Implantol
3(1):27–35
17. Azzir R et al. (2002) Surgical Thickening of the Existing Gingiva and Reconstruction of Interdental
Papillae Around Implant-Supported Restorations. International Journal of Periodontics & Restorative
Dentistry 22 (1):70–77.
18. Zuhr O et al. (2007) Covering of Gingival Recessions with a Modified Microsurgical Tunnel Technique:
Case Report. Int J Periodontics Restorative Dent 27(5):457–463.
19. ThomaThank
D (2009)
systematic
review
assessing soft tissue augmentation techniques.
Clinical Oral
youAfor
accepting
cookies
Hide
More info
Implants Research
20(4):146–165
You can now hide this message or find out more about cookies.

https://www.eao.org/guided-surgery-soft-tissue-graft-pages-22-and-23

Page 6 of 6

