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C L I N I C A L

USES OF THE OPERATING MICROSCOPE IN 
MINIMALLY INVASIVE IMPLANTOLOGY 

Behnam Shakibaie-M, DDS, MSc1

Minimally invasive procedures are ubiquitous in medicine and now show an 
increased presence in invasive disciplines of dentistry. In implantology, this 
requires three-dimensional diagnostics, microsurgical instruments and suture 
materials, and especially optical magnification with axially aligned illumination. 
The operating microscope (OPMI) combines these last two requirements, which 
are essential even at high magnification. Customized sterile draping sheets 
allow the OPMI to be used even under the aseptic conditions of implant surgery. 
The advantages of the OPMI in implantology are numerous and are apparent 
especially in clinical assessment, diagnosis, management of the esthetic zone, 
sinus lift procedures, soft tissue management, and photographic and video 
documentation. Technical developments such as autofocus, xenon illumination, 
magnetic fixation, and charge-coupled device and high-definition digital 
cameras enhance the precision of the OPMI while also improving ergonomics. 
This article describes the main indications for using the OPMI in minimally 
invasive implantology. Int J Microdent 2010;2:28–41

Since the development of the op-
erating microscope (OPMI) by Dr 
Littmann and Professor Wullstein 
in 1953, it is no longer possible to 
imagine surgery on fine anatomical 
structures without optical magnifi-
cation. The first clinical attempts to 
use the OPMI intraorally date back 
to the 1970s, when microscopic 
magnification was used for maxillo-
facial surgical nerve reconstruction.1 
Shortly thereafter, new applications 
in the early diagnosis of precancer-
ous lesions of the oral mucosa and 
visualization of non-tight filling mar-
gins were described.2

A few years later, endodontolo-
gists began to recognize the ad-
vantages of the OPMI, and  since 
the 1990s, systematic use of the 
OPMI in endodontics has been 
documented and is now fully ac-
cepted.3–5 In 1998, training with 

the OPMI became a requirement 
in postgraduate education in the 
United States.

Finally, microscopic magnifica-
tion has also been described as 
promising in periodontology.6–8 The 
main indications are mucogingival 
plastic surgery, papilla reconstruc-
tion, and connective tissue and 
mucosal grafts. Fenestration of 
the sinus floor and implant expo-
sure have also been mentioned, 
but only peripherally.

Supported by new technical 
achievements, minimally invasive 
treatment methods are the current 
topic in the operative disciplines of 
medicine and dentistry. Minimally 
invasive surgery means injuring as 
little healthy anatomical tissue as 
possible. This assumes that the mar-
gins of the surgical procedure in the 
tissue can be precisely determined 
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visually and monitored continuously. 
For this purpose, the naked eye is 
no longer sufficient, and the use 
of loupes is basically unavoidable. 
However, loupes offer limited mag-
nification—usually up to 3×—and a 
lack of axially aligned illumination at 
the edges.

In minimally invasive implantolo-
gy, high optical magnification using 
the OPMI is just one component, 
albeit the most important one, of 
an overall treatment concept (Fig 
1). Along with a surgeon experi-
enced in microsurgery and special-
ly trained assistants, the following 
are further components:

•	 Microsurgical instruments and 
needle/suture combinations 
(Fig 2)

•	 Scientifically documented allo-
plastic augmentation materials 

•	 An innovative implant system
•	 Three-dimensional radiography 

and implant planning (Fig 3)
•	 Digital photography and video 

recording equipment 
The primary aim of minimally 

invasive treatment is to minimize 
tissue trauma while maximizing 
tissue preservation and/or recon-
struction.9

ASSESSMENT AND  
DIAGNOSIS

Like all disciplines in dentistry, im-
plantology requires precise assess-
ment and diagnosis, due in part to 
the growing importance of esthetic 
and functional predictability. These 
are often the most important crite-
ria for the patient when deciding on 
an expensive treatment. 

The aim is to accurately differen-
tiate the various biologic variations 
of the relevant tissue structures 
and to distinguish them from path-
ologic changes. Therefore, precise 
visual extra- and intraoral clinical 
examination is necessary.

The optical magnification of an 
OPMI is very useful during clinical 
examination of the esthetic zone 
prior to implant placement. Impor-
tant findings such as different gin-
gival biotypes (Fig 4), suspicious 
discoloration of the dental enamel 
or soft tissue, and the three-di-
mensional course of the alveolar 
ridge can be documented precise-
ly and shown to the patient (Fig 5). 
This allows for tooth extraction or 
preservation and bone grafting or 
soft tissue augmentation to be 
proposed more reliably.

a
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Figs 2a to 2d Comparison of the size 
of conventional and microsurgical in-
struments and needle/suture.

Fig 1 Use of the operating microscope OPMI Proergo (Carl Zeiss, Oberkochen, 
Germany) in an implantological procedure.

Figs 3a and 3b (right) Three-dimensional radiography and implant planning 
(coDiagnostiX planning software, IVS Solutions).
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Figs 4a to 4d (a and b) Tooth 11 with an internal root granuloma needs to be 
extracted. On the initial frontal views, one gets the impression of a thick gingiva 
biotype (B). (c and d) It is apparent only in the incisal view under 8× optical magni-
fication that the healthy tooth 21 with a tissue thickness of 1.5 mm can be classified 
as gingiva biotype (B). Tooth 11 has a tissue thickness predominantly < 0.5 mm, so it 
is classified as gingiva biotype (A).

Figs 5a to 5e (a to c) Tooth 23 with a coronal internal granuloma is not worth preserv-
ing. The red color transparency at the cervicopalatal aspect of 23 only becomes clearly ap-
parent at a magnification factor of 12. (d) Vestibular concavity in the course of the alveolar 
ridge as a sign of a horizontal bone defect. The dark mucosal discoloration in the crestal 
region of 21 suggests that the postextraction gingiva is not yet completely keratinized. (e) 
Determination of the mucogingival margin line by the probe rolling test. In this case, a lack 
of keratinized gingiva is found at the vestibular margin of 14.
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DIGITAL PHOTOGRAPHY  
AND VIDEO

Photographic or video documen-
tation of implant surgery is be-
coming increasingly important, 
including for medicolegal reasons. 
This type of documentation is the 
basis of scientific evaluation and 
is the most important means of 
monitoring the outcome when 
surgical and prosthetic innovations 
are incorporated into an individual-
ized implant treatment concept.

At the same time, complete 
continuous visualization of the 
patient’s intra- and extraoral situa-
tion throughout implant-supported 
prosthetic treatment is also an ef-
fective marketing tool. Naturally, 
preoperative consultation of the 
patient is more effective when a 
clinician’s own case reports are 
used.10

High-quality dental digital photog-
raphy and filming with conventional 
cameras is time-consuming and re-
quires a lot of materials. Optimally, 
a specially trained photographer 
is used for this purpose, from the 
initial assessment through the sur-
gical procedure to the concluding 
assessment. However, one diffi-
culty when a photographer is used 
is that the pictures are not taken 
from the surgeon’s point of view 
and may differ from what he or she 
has in mind. The alternative option, 
in which the surgeon takes the pho-
tographs, often conflicts with the 
need for intraoperative sterility. In 
addition, clinical documentation re-
corded with a digital camera must 
be archived subsequently or trans-
ferred to the patient’s virtual file.

These difficulties can be mini-
mized or eliminated by using an 
OPMI with integral 3-chip charge-

coupled device or high-definition 
cameras (Fig 6). Naturally, steriliz-
able intraoral reflection-free photo 
mirrors, soft tissue retractors, a 
trained assistant, and experience 
are needed for this purpose as 
well. The images are reproduced 
as video screenshots with a reso-
lution of approximately 2 to 3 me
gapixels. The surgeon takes the 
picture under sterile conditions by 
using sterile disposable sleeves or 
drapes (Fig 7). Using suitable den-
tal software such as Evident, the 
images can be stored directly in 
the virtual patient file and export-
ed and processed if necessary.

The following features are rec-
ommended for the OPMI: 

•	 Autofocus. The autofocus 
saves time during the opera-
tion while also increasing the 
precision of the image.

Fig 6 Two versions of imaging doc-
umentation using the example of the 
Proergo operating microsope (on the 
left with a CCD digital camera and on 
the right with a digital mirror reflec-
tion camera).

Fig 7 Examples of variations in asep-
tic draping of the operating microscope 
for performing implant procedures 
(OPMI Proergo).
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•	 Xenon illumination. The xe-
non illumination is helpful es-
pecially when taking pictures 
of surgical procedures because 
it allows for clear images de-
spite the high light absorption 
by blood in the surgical field.

•	 Magnet fixation system. The 
magnetic fixation system en-
sures that the OPMI is abso-
lutely free from wobble at the 
touch of a button, which is es-
pecially crucial for photographs 
at high magnification.

MINIMALLY INVASIVE  
IMPLANTOLOGY IN THE  
ESTHETIC ZONE

Most of the scientific achievements 
in implantology in the last 10 years 
involve management of the esthetic 
zone.11 The optical magnification of 
the OPMI can be used effectively at 
the following stages of treatment:

1.	 Minimally invasive extraction
2.	 Visual assessment of the bony 

extraction socket and perial-
veolar soft tissue to determine 
whether immediate implanta-
tion is indicated

3.	 Incision and flap design
4.	 Implant bed preparation and 

positioning
5.	 Augmentation
6.	 Microsurgical wound closure

The use of the OPMI will now be 
described in detail using an exam-
ple of immediate implantation in the 
esthetic zone.

Minimally Invasive Extraction  
(6× to 14× Magnification)

The indication for immediate implan-
tation is usually decided immediately 
after tooth extraction. Tissue-sparing 
extraction is therefore of great im-
portance.12 Horizontal dislocation 
of the extracted tooth is increas-
ingly advised against because this 
increases the risk of fracture of the 
alveolar margin.13 Instead, vertical 
extraction methods such as using 
the Benex system (DCV) are be-
coming more popular. 

The extraction begins with mi-
croscopically assisted fine divi-
sion of the circular ligament using 
a microelevator. After the crown 

Figs 8a to 8d (a) Preoperative appearance before starting extraction of tooth 11 because of an 
internal granuloma. (b) Microscopically assisted division of the circular ligament by means of a micro-
elevator at 14× magnification. (c) Gentle vertical extraction of the apical root fragment by means of 
the Benex system. (d) Appearance after successful extraction of the two root fragments of tooth 11.
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Figs 9a and 9b Intra-alveolar microscopic 
evaluation of the vestibular bone and the inter-
proximal bone walls to decide whether immedi-
ate implantation or reconstructive measures are 
indicated at 8× to 12× magnification.

Fig 10 (right) Marginal preparation of the  
mucoperiosteal flap with a microelevator to 
avoid microfractures of the esthetically critical 
alveolar margin after microsurgical incision at 
8× magnification.
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is removed and the Benex root 
anchor is secured, gradual verti-
cal dislocation of the root can be 
monitored under the microscope 
(Fig 8). 

If there is an obstruction to 
extraction, for instance due to 
ankylosis of the root, fine move-
ments of the root visible under 
the microscope would be absent 
despite the pull of the cable. The 
procedure could then be interrupt-
ed in good time and the extraction 
could alternatively be continued 
with fine dislocators such as those 
of the XTool system (DCV). 

Even in the case of intra-alveo-
lar extraction,13 possible root frag-
ments can be shown indirectly by 
means of a mirror and dislocated 
more reliably.

Visual Assessment of the 
Bony Extraction Socket and 
Perialveolar Soft Tissue  
(8× to 12× Magnification) 

Following successful tooth extrac-
tion, the OPMI is an extremely ef-
fective instrument for assessing 
the (residual) bone structure of 
the socket. The level of preserva-
tion of the vestibular bone and the 
amount of interproximal bone are 
crucial esthetic factors (Fig 9).14 

If there are bone deficits, a proce-
dure in two or more stages may be 
needed depending on the morphol-
ogy of the defect, and immediate 
implantation may be contraindicat-
ed. Any inflamed residual tissue can 
also be removed more precisely 
using the OPMI. If immediate im-
plantation is indicated, this can be 
decided more safely and predictably 
with optical magnification.

Incision and Flap Design  
(5× to 10× Magnification)

An incision with microsurgical 
scalpels can be made much more 
precisely with the OPMI. Con-
trolled division of anatomical lay-
ers such as epithelium, connective 
tissue, and periosteum can be per-
formed. More precise definition of 
the incision means it is easier to 
spare esthetically relevant struc-
tures such as the papillae of the 
adjacent teeth. Initial flap prepara-
tion in the crestal region, where it 
is important to preserve the fine 
alveolar margin, is performed with 
microelevators. This is the only 
way to minimize the risk of iatro-
genic fracture of the thin crestal 
alveolar bone (Fig 10).

a b
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Figs 13a and 13b (a) Frontal view afer microsurgical tension-free wound closure with 6/0 Seralon (14× magnification). 
(b) Occlusal view after microsurgical wound closure with 6/0 Seralon.

Figs 12a to 12c (a) Minimal perforation of the vestibular compact bone prior to augmentation to promote perfusion 
after insertion of a Camlog Bottleneck gingiva former. (b) Vestibular augmentation and filling of the “jumping gap” with 
BioOss granules using a microelevator (12× magnification). (c) Covering the graft with the contoured BioGide membrane 
for the purpose of GBR.

Figs 11a and 11b (a) Horizontal check of direction after pilot drilling using a Camlog Implant System direction indicator. 
(b) Vertical position check after immediate implantation in region 12 of a Camlog Screwline implant.
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Implant Bed Preparation  
and Positioning (Average  
of 8× Magnification)

The main goal of implant bed prep-
aration in the esthetic zone is relia-
ble positioning of the implant in an 
esthetically acceptable region.11 
The orally directed pilot drill hole 
and subsequent hole enlargement 
are monitored microscopically in 
the horizontal and vertical planes. 
With intra-alveolar visual control, 
the changes in drilling direction 
can be made promptly. With the 
OPMI, the surgeon is better able 
to maintain the required distance 
between the implant and adjacent 
teeth and can manage this if nec-
essary by adjusting the drilling di-
rection and the choice of implant 
diameter (Fig 11).

Augmentation (6× to 12× 
Magnification)

Particularly in the case of immedi-
ate implantation in conjunction with 
vestibular augmentation to prevent 
future resorption,15 augmentation 
of the jumping gap (distance be-
tween the implant and vestibular 
alveolar wall) can be performed 
with a microelevator and assisted 
microscopically. A slowly absorb-
able alloplastic bone substitute is 
especially suitable. The microscope 
can provide great assistance for 
further augmentation measures in 
combination with membranes for 
guided bone regeneration, such as 
during membrane contouring and 
placement (Fig 12).

Microsurgical Wound Closure 
(6× to 14× Magnification) 

Microsurgical tension-free wound 
closure in the esthetic zone with-
out optical magnification is no 
longer state of the art. Naturally, 
the absence of tension in the 
wound flap should be checked 
and, if necessary, ensured by slit-
ting the periosteum. Assuming 

good suction, the mucobuccal 
fold of the periosteal layer can be 
visualized precisely under the mi-
croscope so it can be divided with 
one cut to promote subsequent 
wound healing. Detailed approxi-
mation of corresponding parts of 
the flaps or repositioning of pap-
illary structures requires a mini-
mum of 8× magnification (Fig 13).

MICROSCOPICALLY 
GUIDED EXTERNAL  
SINUS LIFT 

Accidental rupture of the sinus 
membrane is regarded as the 
complication of external sinus lifts 
with the most consequences.16,17 
In addition, single-step implanta-
tion with a sinus lift is classified 
as risky when advanced alveolar 
ridge atrophy is present.18

The indications for previously 
described alternative minimally in-
vasive treatment methods such as 
the internal sinus lift19 or balloon dil-
atation technique20 are limited be-
cause of the need for impact-driven 
osteoelevation or the lack of visual 
control of the sinus membrane.

In 2008, the current author21 de-
scribed a new, minimally invasive 
variation of the external sinus lift 
using the OPMI. Using specially 
developed microsurgical sinus lift 
instruments (DCV) with 8× to 18× 
magnification, the external sinus 
lift access is reduced to a mini-
mum (4 to 5 mm), and the rate of 
membrane perforation is signifi-
cantly reduced.

The operation is performed as 
follows:

1.	 The rotating osteotomy in the 
region of the sinus lift window 
is made under the microscope 
using 1.2- to 1.6-mm round 
diamond burs (DCV) (Fig 14a).

2.	 The dark cuff and the opening 
of the first subperiosteal si-
nus vessels signal the vicinity 
of the sinus membrane so the 

osteotomy can be stopped in 
good time (Fig 14b).

3.	 Using the newly developed 
instruments, which have been 
sharpened, the surgeon is able 
to fracture the parchment-thin 
layer of residual bone in the 
antral direction precisely and 
with little pressure (Figs 14c 
and 14d).

4.	 Further elevation of the si-
nus membrane is performed 
chronologically with the num-
bered instruments with mini-
mal trauma through the sinus 
lift window, which measures 
an average of 5 mm (Figs 14e 
and 14f).

5.	 The subantral space is aug-
mented with BioOss granules 
(Geistlich) using specially de-
veloped, miniaturized plug-
ging and filling instruments, 
and the sinus lift window is 
covered with a contoured Bio
Gide membrane (Geistlich) 
(Figs 14g to 14i).

Along with the reduced rate of 
membrane perforation with this 
technique, the primary stability of 
implants placed simultaneously 
is increased because of the sig-
nificant preservation of the bone of 
the vestibular alveolar process. The 
nutrition of the subantral graft is im-
proved, and the rate of postopera-
tive complications is diminished.21

MINIMALLY INVASIVE 
PERI-IMPLANT SOFT 
TISSUE MANAGEMENT

Although there is no consen-
sus in the literature on whether 
the presence of keratinized gin-
giva instead of alveolar mucosa 
around implant-supported resto-
rations confers a demonstrable 
advantage in the long term, a 
growing number of authors are 
convinced that attached peri-
implant gingiva has the following 
clinical advantages22–24:
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Figs 14g to 14i (g) Appearance after insertion of 2 Camlog screwline implants in region 15 and 16 and augmentation 
of the subantral space with BioOss granules (8× magnification). (h) Covering the sinus lift window with the contoured 
BioGide membrane (10× magnification).  (i) Postoperative radiograph with preoperative residual bone height of approxi-
mately 2 to 5 mm.

Figs 14d to 14f (d) Initial circular fracturing of the parchment-thin bone of the sinus lift window in the antral direction 
(12× magnification). (e) Continuing elevation of the Schneiderian membrane with further angled microsurgical instru-
ments (18× magnification). (f) Appearance after conclusion of membrane elevation through the 4- to 5-mm sinus lift 
window (18× magnification).

Figs 14a to 14c (a) Preparation of the external sinus lift window using a diamond round bur with a diameter of 1.2 mm 
(10× magnification). (b) Prompt conclusion of the osteotomy when the first subperiosteal blood vessels in the sinus are 
opened (18× magnification). (c) Comparison of the working ends of the instruments. Left: Conventional sinus lift instru-
ment, right: microsurgical instrument.
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•	 Diminished mechanical vul-
nerability of the peri-implant 
soft tissue 

•	 Simplified peri-implant hygiene 
•	 Better potential for prosthetic 

restoration 
•	 Greater resistance to recession
•	 Greater patient satisfaction 

with function and appearance

Plastic reconstructive procedures 
are often necessary, and these 
should be performed according to 
a microsurgical protocol. The use of 
optical magnification will minimize 
tissue trauma and provide more 
predictable treatment outcomes.25

Microscopic assistance is effec-
tive in the following measures for 
management of peri-implant soft 
tissue:

1.	 Dissection of split flaps 
2.	 Tunneling technique
3.	 Soft tissue augmentation with 

connective tissue grafts or 
free gingival grafts

4.	 Incision for definition of the 
flap shape for implant expo-
sure 

5.	 Flap transfer and insertion of 
gingiva formers 

6.	 Microsurgical wound closure

Dissection of Split Flaps and 
Tunneling Technique (5× to 
12× Magnification)  

Elevation of a purely mucosal flap 
or sharp dissection in the mucosal 
connective tissue layer, regardless 
of the location, requires a lot of 
experience. These measures are 
not feasible in the case of a thin 
gingival biotype without appropri-
ate microsurgical instruments and 
optical magnification. Under the 
OPMI, the cutting tip of the instru-
ment can move safely and parallel 
to the periosteal layer to avoid iat-
rogenic perforation of the overly-
ing mucosa (Fig 15).

Soft Tissue Augmentation  
(6× to 10× Magnification)

If the apicocoronal width of the 
fixed gingiva on the buccal flap is 
less than 2 mm or if the thickness 
of the soft tissue encircling the im-
plant is insufficient, soft tissue aug-
mentation should be carried out. 
For this purpose, palatal pedicled 
or unpedicled connective tissue 
or free epithelialized grafts have 
proven effective. The assistance 
of the microscope proves useful 
particularly in the delicate dissec-
tion of a palatal mucosal flap of uni-
form thickness for grafting. Correct 
three-dimensional placement and 
fixation of these grafts at the recip-
ient site can be done much more 
precisely under the microscope 
(Fig 16).

Figs 15a to 15d (a) Marked vesti-
bulomarginal color darkening after 
removal of the temporary crown in re-
gion 12 because of horizontal bone at-
rophy with a thin gingival biotype (A) 
and good vertical implant position-
ing, 6 months after implantation (6× 
magnification). (b) The incisal view 
shows clearly the obvious combined 
hard and soft tissue deficit in region 12 
with suboptimal horizontal position-
ing of the implant (6× magnification). 
(c) Cautious start of gingiva tunnel-
ling from the marginal aspect using a 
microscalpel (10× magnification). (d) 
Apical continuation of gingival tunnel-
ling as far as the mucogingival margin 
to mobilize the pocket using a micros-
calpel (12× magnification).

a b

dc



The International Journal of Microdentistry38

Shakibaie-M

Figs 16a to 16h (a) Removal of a subepithelial connective tissue graft from the palate in region 14 to 15 (8× magni-
fication). (b) Appearance after palate wound closure in region 14 to 15 with 4/0 Seralon (6× magnification). (c) Apical 
advancement of the looped connective tissue graft into the prepared tissue pocket using 4/0 Seralon (8× magnification). 
(d) Fixation of the connective tissue graft in the correct position using 6/0 Seralon (8× magnification). (e) The incisal view 
shows the desired increase in thickness of the vestibular gingiva in region 12 after introduction of the connective tissue 
graft (8× magnification). (f) Coronal repositioning of the vestibular gingiva after preparation of retention grooves on the 
incisal aspect of the temporary crown in region 12 with 6/0 Seralon (9× magnification). (g) Appearance 6 months after 
gingival thickening by means of a connective tissue graft, frontal view (9× magnification). (h) The incisal view shows that 
horizontal tissue filling is not complete but is esthetically acceptable (8× magnification).

Incision for Definition of  
Flap Shape (6× to 14×  
Magnification) 

When making an incision for peri-
implant soft tissue management, 
the existing keratinized gingiva 

should be distributed as evenly as 
possible and flap perfusion should 
be optimal to minimize scarring 
and resorption. Optical magnifi-
cation facilitates precise incision 
making, especially where the 
amount of keratinized mucosa is 

limited. In conjunction with a mi-
crosurgical scalpel, sensitive areas 
such as the vestibular marginal 
gingiva or papillae can be carefully 
preserved (Fig 17).
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Figs 17a to 17c (a) Appearance 10 weeks after 
immediate implantation in region 12, 11, 21, and 
22 with vestibular augmentation and thick gin-
giva biotype (B) (4× magnification). (b) Micro-
surgical incisions to expose the implants using 
a microscalpel (12× magnification). (c) Targeted 
orovestibular division and transfer of the kerati-
nized gingiva using a microelevator (13× magni-
fication).

Flap Transfer and Insertion  
of Gingiva Formers (6× to 
14× Magnification)

If the width of the attached gin-
giva is sufficient for circumferen-
tial cover of transmucosal implant 

structures (at least 3 mm), the flap 
is dissected without tension us-
ing microscope-guided incisions 
so an even transfer of the kerati-
nized parts of the gingiva can be 
achieved. Especially when replac-
ing implant cover screws with 

gingiva formers, crushing of the 
connective tissue between the 
implant and gingiva former can be 
avoided (Fig 18).

Figs 18a and 18b (a) Insertion of the Camlog Bottleneck gingiva former without crushing the tis-
sue (14× magnification). (b) Appearance prior to microsurgical roll flap technique after insertion of 
gingiva formers in region 12 to 22 (8× magnification).
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Figs 19a to 19f (a) Microsurgical suture to fix the rolled flap with 6/0 Seralon (14× 
magnification). (b) Occlusal view after conclusion of exposure (8× magnification). (c) 
Noninflamed, keratinized peri-implant soft tissue profile 3 weeks after exposure (9× mag-
nification). (d) Frontal view 1 year after fitting the final implant-supported crowns in the 
right and left incisor regions (9× magnification). (e) The incisal view reveals negligible 
vestibular resorption 1 year after conclusion of the prosthetic restoration (6× magnifi-
cation). (f) Radiographic follow-up confirms normal peri-implant bone structures 1 year 
postoperatively. 

Microsurgical Wound Closure 
(6× to 14× Magnification)

Optical magnification during 
microsurgical tension-free ap-
proximation of the peri-implant 
soft tissues after plastic surgical 
treatment should be regarded 
as the standard in modern-day 
implantology. An optical loupe is 
helpful, but further visual mag-

nification of the operation site, 
as with all measures described 
above, leads to greater reproduc-
tion of detail. This is often the 
only way to ensure the correct 
use and guidance of the micro-
surgical instruments and needle/
suture combinations to promote 
tissue-sparing wound approxima-
tion and superior esthetic results 
(Fig 19). 

CONCLUSIONS

The optimal illumination and high 
magnification of the operating 
microscope offers the implantolo-
gist entirely new visual dimen-
sions, just as in endodontics or 
periodontics.

The identification of fine ana-
tomical structures allows for 
greater precision in diagnosis and 
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during surgery. While this method 
does require more time and ex-
pense and greater surgical skill, 
this is balanced by increased safe-
ty and predictability of treatment. 
This method diminishes surgical 
trauma, shortens the postopera-
tive healing period, and produces 
better esthetic and functional 
results. Photographic and video 

documentation can also be carried 
out more easily and with more 
authentic results. However, this 
gradual improvement of the qual-
ity of implant treatment using an 
operating microscope is only one 
part of a routinely observed mini-
mally invasive microsurgical treat-
ment concept performed with a 
specially trained team.

ACKNOWLEDGMENT

Thanks to the Carl Zeiss Co for providing 
Figs 6 and 7.

1.	 Hausamen JE, Samii M, 
Schmidseder R. Repair 
of the mandibular nerve 
by means of autologous 
nerve grafting after 
resection of the lower 
jaw. J Maxillofac Surg 
1973;1:74–78.

2.	 Ducamin JP, Boussens J. 
Le microscope operatoire 
(M.O.) en odonto- 
stomatologie. Rev  
Odontostomatol 
1979;8:293–298.

3.	 Carr GB. Microscopes in 
endodontics. J Calif Dent 
Assoc 1992;20:55–61.

4.	 Pecora G, Andreana S. 
Use of dental operating 
microscope in endodon-
tic surgery. Oral Surg 
Oral Med Oral Pathol 
1993;75:751–758.

5.	 Velvart P. Das Operations-
mikroskop—Neue Dimen-
sionen in der Endodontie. 
Schweiz Monatsschr  
Zahnmed 1996;106: 
356–364.

6.	 Shanelec DA. Current 
trends in soft tissue. 
J Calif Dent Assoc 
1991;19:57–60.

7.	 Tibbets LS, Shanelec 
DA. An overview of 
periodontal microsurgery. 
Curr Opin Periodontol 
1994;1:187–193.

8.	 Tibbets LS, Shanelec 
DA. Current status of 
periodontal microsurgery. 
Curr Opin Periodontol 
1996;3:118–125.

9.	 Wachtel H, Hurzeler M, 
Köttgen C, Bolz W, Zuhr 
O, Wenig D. A microsurgi-
cal approach to guided 
tissue regeneration treat-
ment. J Clin Periodontol 
2003;30:496–501.

10.	 Bengel W. Digitale dentale 
Fotografie. Berlin: Quin-
tessenz, 2006:9–11.

11.	 Buser D, Belser U, Wis-
meijer D. ITI Treatment 
Guide. Berlin: Quintes-
senz, 2007:1–9.

12.	 Chen ST, Wilson TG Jr, 
Hämmerle CHF. Einzeit-
ige oder verzögerte 
Sofortimplantationen 
nach Zahnextraktion: 
Biologische Grundlagen, 
klinische Methoden und 
Behandlungsergebnisse. 
Implantologie 2005;13 
(Sonderausgabe):12–28.

13.	 Terheyden H. Sofortrekon-
struktion und verzögerte 
Sofortrekonstruktion der 
Extraktionsalveole.  
Implantologie 2006;14: 
365–375.

14.	 Botticelli D, Berglundh 
T, Lindhe J. Hard-tissue 
alterations following 
immediate implant 
placement in extraction 
sockets. J Clin Periodontol 
2004;31:820–825.

15.	 Buser D, Martin W, 
Belser U. Ästhetische 
Optimierung von implan-
tatgetragenen Kronen und 
Brucken in der Oberkief-
erfront: Anatomische und 
chirurgische Aspekte.  
Implantologie 2005;13 
(Sonderausgabe):43–61.

16.	 Schwarz-Arad D, Herzberg 
R, Dolev E. The prevalence 
of surgical complications 
of the sinus graft proce-
dure and their impact on 
implant survival. J Peri-
odontol 2004;75:511–516.

17.	 Tawill G, Mawla M. Sinus 
floor elevation using a 
bovine bone mineral 
(Bio-Oss) with or without 
the concomitant use of a 
bilayered collagen barrier 
(Bio-Gide): A clinical report 
of immediate and delayed 
implant placement. Int J 
Oral Maxillofac Implants 
2001;16:713–721.

18.	 Kahnberg KE, Ekestubbe 
A, Gröhndahl K, Nilsson 
P, Hirsch JM. Sinus lifting 
procedure. A one-stage 
surgery with bone 
transplant and implants. 
Clin Oral Implants Res 
2000;12:479–487.

19.	 Summers RB. The 
Osteotome technique: 
Part 3—Less invasive 
methods of elevating the 
sinus floor. Compendium 
1994;15:698–710.

20.	 Benner KU, Bauer F, 
Heuckmann KH. Die bal-
lonassistierte Sinusboden-
schleimhaut Elevation 
(BASS)—Anatomische 
Studien mit einer mini-
malinvasiven Technik des 
Sinuslifts. Implantologie 
2005;13:53–60.

21.	 Shakibaie-M B. Die 
mikroskopisch gefuhrte 
externe Sinusbodeneleva-
tion (MGES)—Eine neue 
minimalinvasive Opera-
tionstechnik. Implantolo-
gie 2008;16:21–31.

22.	 Abrahamsson I, Berglundh 
T, Glantz PO, Lindhe J. 
The mucosal attachment 
at different abutments. 
An experimental study in 
dogs. J Clin Periodontol 
1998;25:721–727.

23.	 Sclar AG. Use of the 
epithelialized palatal graft 
with dental implants. Atlas 
Oral Maxillofac Surg Clin 
North Am 1999;7:79–94.

24.	 Silverstein LH, Lefkove 
MD, Garnick JJ. The 
use of free gingival 
soft tissue to improve 
the implant/soft tissue 
interface. J Oral Implantol 
1994;20:36–40.

25.	 Cortellini P, Tonetti MS. 
Microsurgical approach 
to periodontal regenera-
tion. Initial evaluation in a 
case cohort. J Periodontol 
2001;72:559–569.

References



T
H

E
 IN

T
E

R
N

A
T

IO
N

A
L JO

U
R

N
A

L O
F

 M
IC

R
O

D
E

N
T

IST
R

Y
 

V
O

LU
M

E
 2 • N

U
M

B
E

R
 1 • 20

10
 (1–6

8)


	COVER-MICRO 1
	Article MICRO -Shakibaie.pdf
	COVER-MICRO 2



