OMEF Publishing | Journal of Endodontic Microsurgery | jendodmicrosurg.org | ISSN 2786-6173 (online)

IDEAS AND INNOVATIONS %zif:;‘;'
A Rational Proposal in Planning and Performing
the Ochsenbein-Luebke Flap in Endodontic
Microsurgery

Oleksandr Tkachenko

ABSTRACT

The choice of incision and flap design in endodontic microsurgery is an important stage that significantly
affects the success of the operation. Each flap has its own technique and indications for implementation. It is
also necessary to take into account many other important factors: which tooth is being operated on, the length
of the tooth root, the size of the periapical lesion, the gingival biotype, the existence of periodontal diseases,
etc. It is rational to choose a flap according to the above factors but bearing in mind possible complications as
well. One of the flaps that has fewer complications than others is the Ochsenbein-Luebke flap. The indications,
contraindications, advantages, disadvantages, possible complications and features of the implementation of
this flap were analyzed in the article. A sensible proposal for planning a submarginal flap and indications for its
implementation according to the clinical situation of a patient are described.
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INTRODUCTION

Successful endodontic microsurgery requires a
solid knowledge of endodontics, periodontology,
and oral surgery. Therefore, the surgeon performing
endodontic microsurgery must carefully consider
this knowledge during treatment planning.

A flap is defined as a section of gingiva and or
mucosa surgically elevated from the underlying
tissues to provide visibility and access to the bone
and root surface [1]. Selecting an appropriate flap
design determines the success of surgery [2].

Various flap designs exist at present, but the
endodontic surgeon must understand that:

1. All flap designs have both advantages and
disadvantages.

2. No single flap design is amenable to all surgical
cases [3].

The most popular paramarginal or submarginal
flap is the one designed by Clifford Ochsenbein and
Raymond G. Luebke (1974) [4, 5]. The Ochsenbein-
Luebke flap is formed by a scalloped horizontal sub-
marginal incision placed within the attached gingiva,
which follows roughly parallel to the contour of the
gingival margin. The horizontal incision continues
with two vertical releasing incisions [6]. These
vertical incisions extend from a point 1 to 2 mm
short of entering the mucobuccal fold to a point on
the attached gingiva approximately 3 to 5 mm above
or below the marginal gingiva and the sulcus depth
(Figs 1 and 2) [7, 8].

The submarginal flap is only to be used, when
there is a broad zone of attached gingiva with a
minimum of 2 mm [9]. The width of the attached
gingiva is then calculated on the basis of the distance
from the base of the sulcus to the linea girlandiformis
(mucogingival junction) [6]. Consequently, the
incision must be placed at least 2 mm from the depth
of the gingival sulcus. Extensive periodontal probing
should be done to establish the depth of the gingival
sulcus before the incision is made [10]. Periodontal
probing should be conducted not only around the
causative tooth but also in the adjacent teeth.

According to Arnaldo Castellucci (2019) you
also need to take into account the following features
when performing the submarginal incision [5]:

1. The horizontal component is made about 1
mm coronal to the mucogingival junction.
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2. The two terminal scallops, the mesial and the
distal, should terminate horizontally, in order
to make a 90° angle with the vertical releasing
incision.

3. The incision must always involve one tooth
mesial and one tooth distal to the one being
operated on.

4. The two vertical incisions should be placed
directly over healthy bone and should always
avoid bony eminences.

5. The releasing incisions must be parallel and not
divergent, so that the incision is rectangular and
not trapezoidal. They must have a 90° rounded
angle with the horizontal component and must
be parallel to the long axis of the teeth, in order
not to section the blood vessels that are also
parallel to the long axis of the teeth.

Notably, the extent of the submarginal incision
is influenced by multiple factors, including the
clinician’s experience, the surgical site, cone beam
computed tomography (CBCT) findings, and the
overall clinical evaluation.

This flap design is recommended for maxillary
anterior and posterior teeth in which reflection of
marginal and interdental gingiva is contraindicated
because of the presence of inflammation, particularly
those that associated with fixed prostheses
where esthetics are of great concern. The design
is essentially limited to the maxilla. It is rarely
amenable to the mandibular anterior teeth because it
presents formidable wound closure problems in the
thin, friable tissues of this region. And it is absolutely
contraindicated in the mandibular posterior region
because of anatomic considerations [11].

This flap is most indicated when there is an
adequate amount of attached gingiva, the expected
apical lesion or surgical bony access will not involve
the incision margins, and there is no periodontal
involvement in the surgical area, if the probing is
within normal limits. It is also especially indicated
in case of the presence of dental restorations in
the frontal area, in order not to interfere with the
cervical tissue and avoid later aesthetic problems [5].
However, where there are deep periodontal pockets,
this type of incision is contraindicated, and a
marginal incision should be performed instead [12].

Sometimes the frenulum of the upper lip is
massive and for avoid its dissection, it is permissible to
perform a submarginal flap with one vertical incision
located more distally. It is worth recognizing that this
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approach is applied to a root with medium length on which microsurgery is performed (Figs 3 and 4).

FIGURE 1. A schematic representation of a submarginal incision and flap.

FIGURE 2. An example of a submarginal incision and flap.
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FIGURE 3. A submarginal flap with one vertical incision located more distally.

FIGURE 4. Another submarginal flap with one vertical incision located more distally shows good visibility of the resected root area.

JENDOD MICROSURG 2026; 5: 100020: 1-14



OCHSENBEIN-LUEBKE FLAP: A RATIONAL PROPOSAL

According to Arens et al. (1998) the Ochsenbein-
Luebke flap has the following advantages and
disadvantages [8].

Advantages:

The flap is simple to incise and reflect.
. The surgical site is readily visualized.
. Access to the apex of the involved tooth is good.
. The marginal gingiva is not disturbed, which
greatly reduces the potential for gingival
recession. This is particularly advantageous in
the presence of prosthetic crowns.
5. Existing nonpathologic dehiscences are avoided
because the gingival attachment is not disturbed.
6. Minimal effort is required to retract the flap.
7. Because the incision has good reference points,
the flap is easily repositioned.
8. A patient is able to maintain good oral hygiene
during the healing period.

AW N

Disadvantages:

1. Misjudging the size of the lesion may result in
the incision(s) crossing the osseous defect.

2. Muscle attachments and frenums present
anatomic obstructions that may require
modification of the horizontal component.

3. If the horizontal incision is made too close to
the free marginal gingiva, clefting may occur.

4. An unesthetic scar may form.

David Vreeland and Eddy Tidwell (1982) modified
the submarginal incision by placing a scalloped
horizontal incision 1 to 2 mm below the gingival
margin [13]. An inverse-bevel incision splits the
tissue until 1 to 2 mm below the crest of bone, from
which point on a full thickness flap is reflected. After
closure, the flap should cover the area of unreflected
split thickness tissue. The authors claim that less
exact replacement of the flap is required when using
this approach. The type of incision described bears a
high risk of postoperative necrosis, as the only blood
supply to the unreflected marginal tissue is derived
from the periodontal ligament [14, 15]. In addition,
when 4/0 sutures are used, this critical area is further
traumatized. Although the authors claim that scarring
is “not much of a problem” the clinical pictures in the
publication clearly demonstrate marked scar tissue
formation, typical for submarginal incisions [16].

Once the apical microsurgery has been completed
great care has to be taken in repositioning and
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suturing the elevated soft tissue. In fact, the ultimate
esthetic result of the soft tissue manipulation depends
on several factors such as the type of tissue, the
type of incision, the choice of instruments used to
incise, elevate, and retract the flap as well as careful
reapproximation and a proper suture technique.

It is recommended to moisten the soft tissue
with a wet gauze (sterile water or saline) before it is
repositioned. The soft tissue can become dehydrated
during the procedure and rehydrating it will return its
natural elasticity and allows for easier reapproximation
[17]. When flap shrinkage persists despite tissue
rehydration, a supplementary horizontal incision may
be performed at the flap base to generate a variable-
thickness flap, thereby enhancing tissue adaptability
and reducing contractile tension.

A good recommendation is compression of the
repositioned flap with a saline-moistened piece of
gauze is necessary to create a thin fibrin layer between
flapped tissue and cortical bone [16].

Sutures are needed to hold the reapproximated flap
in place and to allow healing of the wound by primary
intention [18]. Accidental premature loss of sutures
leads to delayed healing by secondary intention [19].
Bacterial colonization is an important factor leading to
tissue reactions to intraoral sutures [20-24]. According
to some authors [5, 10, 25, 26], monofilament synthetic
sutures (polyamide, nylon) are the least traumatic,
allow less bacterial migration, and are the materials
of choice. The single knot, interrupted suture is used
when a submarginal flap has been incised. The single
knot suture has the advantage of being a stable, precise
suture and allows for primary closure. On the other
hand, it requires time and meticulous application,
especially while suturing a submarginal flap in the
anterior region [17]. Generally, 6-0 and 7-0 is used for
suturing paramarginal incisions on attached gingiva.
A surgeon knot is a modified square knot with two
overhand knots, each completed in opposite directions.
It is the most commonly used. Knots should be placed
over tissue, never over an incision line [26] (Fig 5).
When suturing is complete, chilled, sterile moist
cotton gauze is again placed over the flap and pressure
is applied for 5 minutes. Pressure to the area provides
stability for the initial fibrin stage of clot formation
and reduces the possibility of excessive postoperative
bleeding and hematoma formation under the flap. The
iced gauze also supports hemostasis. Final inspection
of the area should confirm that all soft-tissue margins
have been closely approximated, and bleeding has
been controlled [10].
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FIGURE 5. An example of sutures.

DISCUSSION

When choosing an incision, we need to consider
not only the important factors listed above, but also
possible risks and complications. The Ochsenbein-
Luebke flap is typically associated with minimal
gingival recession [7]. For example, von Arx et al.
(2009) report significantly less recession for the
submarginal incision compared with a sulcular and
papilla base incision [27]. According to Kramper et al.
(1984) the submarginal incision is the flap of choice
in surgical endodontics, when not contraindicated by
the anatomical location of the lesion (apicomarginal
defects) or by insufficient attached gingival tissue
[28].

One of the postulates of “The golden rules of the
flap design” reads, “The incision must never cross a
bone defect. Incisions should be made away from
the lesion if possible” [29]. More recent research
also supports this view “The underlying apical
lesion or surgical bony access must not extend to
the flap margins” [16]. Using CBCT, the surgeon can
accurately measure the size of the bone defect and
plan the incision design so that the incision is at a
distance from the bone defect (or the area where the
osteotomy will be performed). If the surgery is not

planned carefully and the incision passes through
a bone defect, the risk of complications associated
with healing increases significantly. There is the risk
of postoperative infection [12]. These complications
are sometimes observed (Fig 6).

Therefore, the selection of this type of incision
requires thorough treatment planning [12]. To avoid
the incision falling into an existing bone defect or a
defect created by an osteotomy, it is rational to plan
a submarginal incision. We can determine whether
we can make it, according to the clinical situation
of a patient by following approach. To do this, first
we need to determine on the CBCT where the
bone defect is located or where the osteotomy will
take place. Then, using a virtual ruler, measure the
distance from the incisal edge of the tooth on which
the intervention will be performed to the beginning
of the bone defect or osteotomy (Fig 7).

We transfer this distance is transferred to a metal
probe and fixed with an endodontic stopper. Next, we
take a plastic probe and substitute it near the zenith of
a tooth on which the intervention will be performed
at a mark of 6 mm (3 mm must be retreated to
perform a submarginal incision and another 3 mm
is needed for the formed flap to overlap healthy bone
tissue) (Fig 8).
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FIGURE 6. Healing complications associated with the incision passing through a bone defect (observation of Dr. Andrii Piholiev, Kharkiv, Ukraine).

FIGURE 7. Preoperative (BCT of the tooth 22 (coronal plane).
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We compare the lengths of the plastic and metal
probes. The first option is when the metal probe
is above the plastic one, then we can assure that
the incision and the Ochsenbein-Luebke flap will
accurately cover the bone defect and the submarginal
incision is safe (Fig 9).

The second option is when the lengths of both
probes are the same. This option is when a tooth has
previously undergone root apex resection or a root
is anatomically short or there is extensive periapical
lesion. Under these conditions, we understand that
there is still a safe distance of 3 mm so that the formed
Ochsenbein-Luebke flap will also cover the bone
defect and therefore, we can perform a submarginal
incision and flap (Figs 10 and 11).

The third option is when the length of the metal
probeis shorter than the plastic one. This option arises
when the tooth has root resorption, root perforation
or extensive periapical lesion extending to the
alveolar crestal bone. In such conditions, performing
a submarginal incision is contraindicated and it
is preferable to use a papilla-base or intrasulcular
incision (Figs 12 and 13)

As a consequence of dehydration of the tissue, the
Ochsenbein-Luebke flap sometimes tends to shrink
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during surgery resulting in tension and difficulty
in replacing and securing it by suturing. Another
disadvantage of the flap described in the literature is
the risk of scarring (Fig 14) [7, 30].

According to Lavagnoli and Carnevale (1984),
the cause of the scar visible on the attached gingiva
is the inclination of the blade to the underlying
bone [30]. If the blade is used at 90° to the bone,
the incision will involve the epithelium and the
periosteum, and the two scars will be superimposed
one on top of the other so that they become visible.
On the other hand, according to the two authors,
if the incision is beveled, the periosteal scar will
be covered by healthy epithelium, which will hide
the underlying scar. We know today that this is an
old theory based on the fact that the periodontists
use beveled incisions and they dont have scars.
However, we know today that scarring doesn’t
depend on the inclination of the blade, but rather
on the correct repositioning of the flap, the precise
suturing done under the operating microscope and
the early removal of the sutures, as will be described
later. In conclusion, the blade can be used at 90° to
the bone and by following the above suggestions,
there is no risk of scarring [5].

FIGURE 8. Transferring the planned lengths of the two probes to the vestibular surface.
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FIGURE 9. Comparison of the lengths of metal and plastic probes. The metal probe is above than the plastic one.

FIGURE 10. The lengths of both prabes are the same.
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FIGURE 11. Schematic representation of the submarginal flap and the patient's clinical situation.

FIGURE 12. The length of the metal probe is shorter than the plastic one.
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FIGURE 13. Schematic representation of the submarginal flap and the patient's clinical situation.

FIGURE 14. Visible unaesthetic scar.
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One of the less well-described, rare and late
complications of the Ochsenbein-Luebke incision
is the occurrence of fenestrations in the soft tissues
with baring bone. These fenestrations can be
located both in the area of the attached gingiva,
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which corresponds to the horizontal component
of the incision (Fig 15), and on the transition of
attached gingiva into the alveolar mucosa, which
corresponds to the vertical component of the
incision (Fig 16).

FIGURE 15. Fenestration in the attached gingiva.

FIGURE 16. Fenestration in the transition of attached gingiva into the alveolar mucosa.
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The development of soft tissue fenestrations with
associated bone exposure is predominantly linked to
a thin gingival biotype, suboptimal flap design, and
inadequate wound closure.

CONCLUSION

When planning a microsurgical operation, many
factors need to be evaluated to choose the most
rational incision according to the clinical situation of
a patient. Each incision has its own characteristics,
indications, contraindications, advantages and
disadvantages. The submarginal incision and flap
are considered the most rational in an aesthetically
important area. Taking into consideration clinical
characteristics of a patient and accurate planning of
the submarginal incision we minimize the risks and
possible complications when performing endodontic
microsurgery.
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