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Flap design in periapical surgery should be adequate for the planned
surgical procedure, offering good access to the zone surrounding the
affected apexes without altering the soft-tissue circulation. A fullthickness ﬂap including mucosa, submucosal connective tissue and periosteum should be raised. A description is provided of the most frequently
used types of ﬂaps in periapical surgery:
1. Luebke–Ochsenbein ﬂap, involving submarginal incision,
with semilunar or Partsch ﬂap variants;
2. Neumann ﬂap with intrasulcular incision in its triangular
and trapezoidal versions;
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3. papilla base incision ﬂap;
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4. papilla-preserving ﬂap; and
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5. palatal ﬂap.
Designing the ﬂap is a key aspect of periapical surgery: It should ensure
adequate exposure of the surgical ﬁeld and allow the surgeon to work
quickly and comfortably. Furthermore, there should be no tension capable
of complicating the work of the dental professional or of causing patient
discomfort, and soft-tissue damage due to retractor compression is to
be avoided. A good ﬂap design with delicate manipulation of the soft
tissue is necessary for successful periapical surgery.
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Introduction

Types of flaps

Two factors are important for securing optimum
functional and esthetic outcomes in periapical
surgery: ﬂap design and the suturing technique
used. Flap design in periapical surgery should
be adequate for the planned surgical procedure,
offering good access to the zone surrounding
the affected apexes without altering the circulation in either the mobilized or nonmobilized
soft tissue.1
A number of factors must be taken into
account in preparing the ﬂap: the location and
extent of the apical lesion, the periodontal condition of the affected tooth and of the adjacent
teeth, the condition of the surrounding anatomical structures, and the presence and quality of
prosthetic restorations in contact with the gingival margin.1 The ﬂap should encompass at least
one tooth on either side of the affected tooth.
Acute ﬂap angles are to be avoided. A narrow
corner is difficult to trim and suture and can
suffer ischemia and become detached, favoring
the formation of scars.
A full-thickness ﬂap including mucosa, submucosal connective tissue and periosteum
should be raised. The interdental papilla should
not be divided (sectioned) and should be either
totally included within or separate from the ﬂap.
The incisions are to be sufficiently extensive to
ensure that the retractor rests on bone and does
not compress part of the ﬂap.

Classically, the most commonly used type of ﬂap
in periapical surgery has been the trapezoidal or
triangular Neumann ﬂap, with an intrasulcular
incision and two vertical releasing incisions.
However, owing to the improvements in surgical
techniques and suture materials, oral surgery
has become more conservative and delicate, and
the Luebke–Ochsenbein ﬂap with submarginal
incisions is now more widely used.

Fig. 1

1. Submarginal incision flap
(Luebke–Ochsenbein flap)

A horizontal incision is made in the attached
gingival tissue about 3–4 mm above the gingival
margin, with two vertical releasing incisions on
either side of the ﬂap located one or two teeth
distal to where the lesion is located (Figs. 1–3).
This type of ﬂap is easy to detach, but can leave
a postsurgical scar if the repositioning sutures
are not performed adequately.2
The Luebke–Ochsenbein ﬂap is less aggressive with the gingival tissue than an intrasulcular incision ﬂap, and it is easy to make the incision
slightly triangular or angled in order to secure
precise repositioning (Figs. 4–6). It is particularly useful in patients with ﬁxed prosthesis
restorations, since correct application of the
technique results in less recession of the gingival margin3, 4 and interdental papillae.5

Fig. 2
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Fig. 1
Clinical view before the
trapezoidal submarginal ﬂap
for periapical surgery
of tooth #11.
Fig. 2
Detachment of the trapezoidal
submarginal ﬂap.
Fig. 3
Intraoperative view after
ostectomy and resection of
the apex of tooth #11.
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Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 4
Initial view before preparation
of the triangular submarginal
ﬂap for periapical surgery of
tooth #12.
Fig. 5
Detachment of the triangular
submarginal ﬂap.
Fig. 6
Clinical view showing the
ostectomy for accessing the
apex of tooth #12.
Fig. 7
Clinical view of tooth #23
before surgery.
Fig. 8
Detachment of the semilunar
(Partsch) ﬂap.
Fig. 9
Intraoperative view after
ostectomy to access the apex
of tooth #23.

The semilunar (Partsch) ﬂap is a variant involving submarginal incision in the alveolar mucosa
to form a crescent- or semilunar-shaped ﬂap. It
is little used in periapical surgery because it
affords limited surgical access to the root apex.
Furthermore, owing to the presence of muscle
ﬁbers, ﬂap tension is high, making suturing difﬁcult and increasing the risk of suture dehiscence.6 The semilunar ﬂap is almost exclusively
used in application to the maxillary canines
(Figs. 7–9).7 Care is required to avoid performing
the incision above the bone defect.
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2. Neumann flap
with intrasulcular incision

This ﬂap offers perfect access for periapical surgery, with sufficient access to the affected bone
and lesion-related roots.6 The intrasulcular incision in turn may be triangular or trapezoidal. The
most common intrasulcular ﬂap involves a triangular incision with a single vertical releasing
incision located distal and one or two teeth distal
to the lesion. This flap is characterized by
increased tension, the traction forces increasing
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Fig. 11

Fig. 10

Fig. 10
Clinical view before periapical
surgery of tooth #21.
Fig. 11
Detachment of a triangular
ﬂap with sulcular incision.
Fig. 12
Intraoperative view after
ostectomy.
Fig. 13
Clinical view before periapical
surgery of teeth #12 and 22.
Fig. 12

Fig. 13

Fig. 14
Sulcular incision along the
gingival margin of the teeth
and two vertical releasing
incisions distal to the canines.
Fig. 15
Detachment of the trapezoidal
sulcular ﬂap.

Fig. 14

Fig. 15

especially at the ﬁxed extremity (Figs. 10–12).
This technique allows easy ﬂap repositioning
after periapical surgery.
A modiﬁcation of this ﬂap involves a trapezoidal incision where a horizontal incision is
made over the interdental papillae and along the
neck of the teeth. Furthermore, two vertical
releasing incisions are made on either side of the
ﬂap (leaving one or two teeth outside the lesion
as a safety margin; Figs. 13–15). The important
inconvenience of this technique is that postoperative gingival recession can occur—with a

strong esthetic impact in the case of surgery of
the anterior maxillary segment.3, 5, 8
3. Flap with incision
at the base of the papillae

This ﬂap was originally described by Velvart9
and is characterized by a horizontal incision following the dental sulcus along the neck of the
teeth and extending to the base of the papillae.
The latter is left adhered for posterior suturing
of the ﬂap. A vertical releasing incision is more-
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Fig. 16

Fig. 18

Fig. 17

Fig. 19

Fig. 20

Fig. 16
Clinical view before periapical
surgery of tooth #11.
Fig. 17
Flap at the base of the
interdental papillae to ensure
their preservation.
Fig. 18
Clinical view before surgery
of tooth #34.
Fig. 19
Design and detachment of
a papilla-preserving ﬂap.
Fig. 20
Intraoperative view after
ostectomy.

over made (Figs. 16 & 17). This is a surgically
5. Palatal flap
complicated ﬂap requiring adequate surgeon
experience. The literature shows this technique A festoon ﬂap is performed at the gingival marto produce less recession at interdental papillary gins on the palatal side. This ﬂap is used in perilevel than a sulcular incision.8
apical surgery of the palatal roots of the maxillary molars. If the ﬂap needs to be expanded to
4. Papillagain greater visibility, the incision can be
preserving incision flap
extended mesial to the canine. Palatal releasing
incisions are not necessary, though if any such
In this case, a horizontal incision is made following incision is made, it should be performed between
the dental sulcus to the dental papilla, avoiding the canine and premolar—which represents the
incision of the latter and tracing the vertical releas- vascularization limit between the nasopalatine
ing incision at this point.4 This ﬂap is useful in teeth artery and the anterior palatine artery—or distal
with a generous mesiodistal width, affording an to the second molar, behind the emergence point
adequate surgical ﬁeld (Figs. 18–20).
of the anterior palatine artery (Figs. 21–23).10
60

Volume 3 | Issue 3/2017

Journal of
Oral Science & Rehabilitation

Flap design in periapical surgery

Fig. 21

Fig. 22

Fig. 23

Conclusion

pression is to be avoided. A good ﬂap design with
delicate manipulation of the soft tissue is necesDesigning the ﬂap is a key aspect of periapical sary for successful periapical surgery.
surgery: It should ensure adequate exposure of the
surgical ﬁeld and allow the surgeon to work quickly
and comfortably. Furthermore, there should be no
Competing interests
tension capable of complicating the work of the
dental professional or of causing patient discom- The authors declare that they have no competfort, and soft-tissue damage due to retractor com- ing interests.

Fig. 21
Clinical view before the
festoon palatal ﬂap.
Fig. 22
Design and detachment
of a palatal ﬂap.
Fig. 23
Ostectomy for accessing
the palatal root.
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