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There is no single flap design that serves as the optimal approach for every 
implant surgery,1 and as the need for cosmetic procedures with minimally 

invasive techniques increases, so, too, does the variability in flap design. In other 
words, there is no single technique that is suited to every surgical situation, and 
the skilled surgeon must be thoughtful and creative in selecting every incision 
since the manner in which that incision is designed, executed, and sutured will 
have an enormous impact on implant success rates and overall aesthetic outcome. 
The site of implant placement, whether it is in the aesthetic zone or hidden pos-
teriorly, also has an impact on the flap design. Another factor to consider is the 
width of the ridge in which the implant is placed. Some ridges are wide enough 
to place an implant with minimal tissue reflection, while other ridges are narrow 
and require wide flap reflection for better visualization and ridge width determi-
nation. Further, narrow ridges sometimes need bone augmentation and guided 
bone regeneration membranes, which necessitate planning for wide flap design 
to cover the bone graft and the membrane. This article discusses the principles 
of flap design in dental implantology in an effort to summarize techniques to aid 
practitioners with optimal procedure selection.

Principles
Principle 1: New scalpel blades and sharp peri-osteal elevators are essential 

for making incisions and elevating flaps to protect the viability of the mucosa. 
The incision should be made clearly in order to avoid retracting, and elevation 
requires flawless use of a dedicated peri-osteal elevator.2

Principle 2: Full visibility of the operative site is essential. It has been sug-
gested that the incision be made longer 
than the amount required to expose the 
operative site. This offers greater visibil-
ity of the bone. It should be pointed out 
that long incisions heal as rapidly as short 
ones.2 (See Figures 1,2 )
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Figure 1: The incision is made longer than 
the amount required in order to adequate-
ly expose the operative site 

Principle 3: The periosteum serves 
as the major vascular supply to the 
bone; therefore, at most, only a mini-
mal amount, if any, of the periosteum 
should be removed.3 

Principle 4: If papillae are involved, 
they should not be bisected but elevated 
in total.2

Principle 5: If the implant proce-
dure is to involve the alveolar ridge, 
the incision should be made at the crest 
within the linea alba.2 (See Figure 3 )

Principle 6: If tension-relieving in-
cisions are required to avoid stretching 
or tearing the tissues, these incisions 
should be made obliquely to ensure 
broad-based flaps.2

Principle 7: Flexibility in position-
ing the surgical guide4 must be provided. 

Principle 8: Allow for proper iden-
tification of important anatomical 
landmarks: The location and path of 
the blood vessels and nerves should 
be evaluated, protected, and preserved 
during the duration of the surgical pro-
cedure. Beyond general knowledge of 
these structures, acknowledging their 
precise locations is crucial in specific 
areas (for example, the mental foram-
ina and incisal canal4). This is an essen-
tional part of preoperative planning.

Principle 9: Identification of the 
contours of the adjacent teeth, as well 
as the concavities or protrusions on the 

surface of the bone,5 is essential and 
will facilitate implant placement. 

Principle 10: It is also essential 
to ensure that all wounds have clean 
edges, which will facilitate closure and 
optimize healing by primary intention.3 

(See Figure 4)
Principle 11: Permitting the raising 

of a full mucoperiosteal flap ensures 
that it has a good vascular supply. In-
sufficient blood supply compromises 
the survival of the unreflected tissue, 
which can lead to necrosis as well as 
the potential for a deleterious aesthetic 
result. The choice of flap design should 
allow for maintenance of optimal and 
sufficient blood supply to all parts of 
the mobilized tissues as well as the soft 
tissues in the surrounding area.3 

Principle 12: Flap blood perfu-
sion must be maintained up to the 
point at which the ratio of the length 
to the width of the parallel pedicle flap 
equals 2:1. The length/width ratio re-
quirement usually favors a slight trap-
ezoidal shape of the flap.3

Principle 13: The tissue flap must 
be kept moist at all times to help avoid 
shrinkage and dehydration of the tissue. 
With prolonged duration of the surgical 
procedure, the involved tissues are at risk 
of drying out, especially when a high de-
gree of hemostasis has been achieved.3

Principle 14: The goal is always to 
minimize scarring and avoid vestibular 
flattening.6 

         Figure 2: Long incisions heal as 
         rapidly as short ones 
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Principle 15: It is imperative to 

provide for closure away from the 
submerged fixture installation or aug-
mentation site.6 

Principle 16: As with any opera-
tive technique, the minimization of 
postsurgical bacterial contamination 
improves outcome and decreases 
morbidity.4 

Principle 17: Minimal tension dur-
ing reapproximation and after suturing 
is important to avoid impairment of 
the circulation at the wound margins. 
Shrinkage of the reflected tissue with 
wound dehiscence will ultimately lead 
to increased scar formation.4

Principle 18: Tissue trauma, such 
as stretching, tearing, or distortion, 
should be avoided through appropri-
ate and careful reflection and manipu-
lation of the tissue flap. Excessive 
trauma from retraction may cause in-
creased swelling and delay healing.6 
(See Figure 5 )

Principle 19: The integrity of the 
periosteum should be maintained 
throughout. The periosteum will serve 
as a barrier against the connective tissue 
cells so that these cells cannot invade 
the bone cavity during the healing pro-
cess and prevent a complete bone fill.3

Principle 20: Providers should 
avoid oblique relieving incisions over 
prominent root surfaces because re-
cession may result if there is an un-
derlying bony dehiscence.

Principle 21: In cases of reduced 
quantity of keratinized tissue, it is 
beneficial to position the crestal inci-
sion toward the palatal aspect, the area 
where there is more keratinized tissue 
that extends onto the palatal mucosa.

Principle 22: When graft materials 
or membranes are used, it is sensible 
to place relieving incisions at least at 
one tooth, proximal to the area of aug-
mentation.

Principle 23: If doubt exists as to 
the need to expose anatomical struc-
tures, such as the incisive nerve, or 
if augmentation techniques may be 
indicated, then the wider flap design 
including papillae is mandatory .

       Figure 3: The incision should be 
        made at the crest within the linea alba 

                         Figure 5: Appropriate and careful reflection and manipulation 
                         of the tissue flap is imperative 

 
Figure 4: Clean edges are essential to 
facilitate primary closure and optimize 
healing by primary intention 

                          Figure 6: Use proper suture material, with an atraumatic needle  
                          There should be minimal tension during reapproximation 
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Principle 24: For larger implant 

sites that are 8 mm and larger, choose a 
mesiodistal crestal incision of 5-6 mm 
to allow for nonreflection of papillary 
tissue. For sites that are less than or 
equal to 7 mm mesiodistally, there is a 
need to reflect the papillae.

Principle 25: Atraumatic wound 
handling avoids tension and pressure to 
the flap that may lead to impaired blood 
flow and interrupted lymph drainage.1

Principle 26: Controlling intraoper-
ative bleeding (adequate hemostasis) is 
necessary to avoid the possibility of he-
matoma formation, another causative 
factor in delayed wound healing.1

Principle 27: Practitioners should 
strive to eliminate the formation of any 
dead space in which fluids might col-
lect after wound closure1.

Principle 28: The use of proper 
suture materials with an atraumatic 
needle must be practiced.1 Further, 
practitioners must have exceptional 
surgical knotting and suture selection 
techniques. (See Figure 6 )

Principle 29: Avoid any local or ex-
ternal pressure on the wound during the 
healing period.1  Educate patients about 
the importance of postoperative care.

Principle 30: In cases of non-sub-
merged implants, the flap edge should 
be repositioned upward to prevent 
overgrowth of the gingiva above the 
healing cap or cover screw postopera-
tively; the provider can achieve this by 
making the connective tissue (perios-
teum) face the healing cap rather than 
the epithelium.7,8  n
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Surgical Wounds  
and Wound Healing

Suturing and surgical knotting is an 
important component of the surgeon’s 
skill set. Dental implant practitioners 
require specific, high-quality technique 
in this area, given the importance of 
the aesthetic outcome in the evolution 
of more advanced implant procedures. 
In addition to the aesthetic outcome, 
proper wound healing is essential to re-
duce the risk of postoperative infection, 
or worse, treatment failure. 

Types of Wounds  
and Wound Healing

There are four types of surgical 
wounds based on risk of infection dur-
ing and after surgery: clean, clean-con-
taminated, contaminated, and dirty and 
infected.2,3 Any surgical process in the 
mouth almost ensures at least a clean-
contaminated or contaminated wound 
secondary to the capacity of infection 
of oral flora. Some oral wounds are con-
sidered dirty and infected at the outset 
and require a high degree of attention, 
such as an oral abscess, for example.  
Wound healing in oral mucoperiosteal 
tissues after surgical wound healing is 
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role in this process. Further, dental im-
plant surgery also conveys the prospect 
of approximating a vascular soft-tissue 
surface with an avascular root surface.  
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portion at the base of the flap to pro-
vide adequate blood supply to healing 

surgery. American Association of 
Oral and Maxillofacial Surgeons. 
2007;65:20-32.

5. Kleinheinz J, Buchter A, Kruse-
Losler B, et al. Incision design in 
implant dentistry based on vascu-
larization of the mucosa. Clin Oral 
Implants Res. 2005;16:518-523.

6. Hunt WB, Sandifer JB, Assad DA, 
Gher	ME.	Effect	of	flap	design	on	
healing and osseointegration of den-
tal implants. International Journal 
of Periodontics & Restorative Den-
tistry 1996;16:583-593.

7. Al-Juboori MJ, bin Abdulrahaman 
S,	Subramaniam	R,	Tawfiq	OF.	Less	
morbidity	with	flapless	implant.	Dent 
Implantol Update. 2012;23:25-30.

8. Heydenrijk K, Raghoebar GM, 
Batenburg RH, Stegenga BA. Com-
parison of labial and crestal inci-
sions for the 1-stage placement of 
IMZ implants: A pilot study. J Oral 
Maxillofac Surg. 2000;58:1119-23; 
discussion 1123-1124.

Wounds and  
Suturing in Dental 
Implant Surgery

By Arun Garg, DMD

In 2006, french and italian scientists 
reported in Nature that Stone Age 

humans used dental drills made of flint 
some 9,000 years ago.1 The Neolithic 
dentists drilled teeth to cure toothaches. 
Modern analysis suggests that the drill-
ing was “surprisingly effective” in re-
moving rotting tooth material.1 What’s 
more, and somewhat surprising in light 
of the advancements made in modern 
medicine and dentistry, including but 
not limited to surgical sterility, antibiot-
ic therapy, and novel imagining modali-
ties like X-ray and computed tomogra-
phy (CT) scanning, early dental patients 
survived the drilling and went on to use 
their teeth after the procedures; this was 
assessed by looking at the surfaces of 
the teeth that had been drilled. Perhaps 
Pierre Fauchard, the man considered to 
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