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ABSTRACT

The purpose of this study was to compare two traditionally used surgical techniques to determine if a specific incision/flap design
technique can predictably reduce the incidence of complications, particularly A0, in impacted mandibular third molar removal
surgery. The aim of this systematic review is to assess the efficacy of Bayonet flap with Envelope flap on the Incidence of Alveolar
Osteitis in impacted mandibular third molar surgery. The Databases of PubMed, Cochrane and Google Scholar were searched for
the related topics along with a complimentary manual search of all oral surgery journals till December 2019. Articles were selected
based on the inclusion criteria, which included all RCTs. Based on the study findings; the modified triangular flap may be superior
to the envelope flap in terms of incidence in alveolar osteitis. The modified triangular flap design appears more advantageous than
the envelope flap in terms of pain, trismus, and wound dehiscence in the first 3 days following surgical removal of impacted third
molar and may have a better impact on QOL during this time. This may also indicate the clinical validity in terms of its ability to
differentiate between the two flap groups and the excellent compatibility exhibited with clinically determined alveolar osteitis.
Further comparative further studies involving larger populations are still required to determine the best flap technique for third
molar surgery.
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45% [13]. Crawford first described the term
in 1876, and since then the condition has been
referred to as localized osteitis, alveolar osteitis,
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INTRODUCTION

Surgical removal of impacted third molars is

a common procedure in oral and maxillofacial
surgery [1-4]. Since the third molar region
contains loose connective tissue largely
consisting of blood and lymph vessels [5,6],
inflammatory complications such as pain,
swelling, trismus, and alveolitis are generally
seen in the immediate post-operative period
[5-8]. There are medical, legal, and economic
implications of postoperative complications.
These complications are still regarded as a major
problem for both surgeons and patients [9].
Various surgical approaches have been employed
and compared in the search for a solution. The
flap design is an important factor affecting
the frequency and severity of postoperative
complications [10-12].

alveoalgia, alveolitis sicca Dolorosa, septic
socket, necrotic socket, fibrinolytic alveolitis,
as well as localized osteomyelitis [14]. Though
the etiology of AO remains debatable, its cause
has often been attributed to the partial or total
disintegration of the blood clot in the alveolar
socket, which leads to a loss of the reparative
agents normally present in coagulated blood. AO
typically presents with painful, unfilled sockets
at the surgical site 2-5 days post-extraction,
commonly accompanied by unpleasant taste,
halitosis, and pain radiating to one or both ears
[13]. To help reduce the incidence of AO as well
as other complications, studies have investigated
the effects of a wide variety of proposed etiologic
factors such as antibiotics, chlorhexidine rinses,
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tobacco products, menstrual status, and the
age of the patient, but few investigators have
taken into account the potential differences in
the efficacy of alternative surgical techniques in
preventing the initiation of AO.

One such surgical alternative in consideration is
the alteration of flap designs and primary closure.
In most modern oral and maxillofacial surgery
offices/clinics, the most common approaches
when accessing impacted mandibular third
molars utilize either the envelope flap (EF) with
a distal relieving incision extended laterally to
the ramus or the modified triangular flap (MTF)
[15]. While both techniques provide adequate
access as well as space to perform the necessary
ostectomy to expose the dental crown for tooth
removal, these designs do not allow for primary
closure over the sound bone which has been
thought to contribute to higher incidences of
complications like AO [2].

The surgical removal of third molar teeth may
result in a number of complications, including
alveolar osteitis (AO). Third molar surgery has
been associated with a variety of complications
and side effects. The flap design is one of
the factors influencing the severity of these
complications and side effects.

The envelope flap with a distal relieving incision
to the ramus4 and the triangular flap, which
was first described by Szmyd are the most
common approaches in impacted third molar
surgery. Several studies have been conducted
to compare the effect of those flaps on pain,
swelling, trismus, and primary wound healing in
the postoperative period. Although it has been
reported that the influence of flap design is of
importance on wound healing after third molar
surgery, there is not an agreement. Whereas
some authors reported that flap design had no
clinical significance in point of postoperative
pain and trismus, others stated that triangular
flap is more advantageous for primary wound
healing and wound dehiscence was less when a
triangular.

From the existing literature, it is obvious that the
type of incision is an important consideration
in the surgical removal of the impacted teeth.
Further, it is vital to note that the design of the
flap is a critical parameter in the surgery of
third molars. The design of the flap influences
the visibility and accessibility to the impacted

tooth and also has an impact on the subsequent
healing process of the surgical defect created
following surgery.

From this study it is concluded that incidence
of alveolar osteitis with modified triangular
flap is less compared to envelope flap in the
patients who have undergone mandibular third
molar surgery. With a rich case bank established
over 3 decades we have been able to publish
extensively in our domain [16-26]. Based on this
inspiration we aim to do a systematic review on
comparative evaluation of incidence of alveolar
osteitis with bayonet flap and envelope flap in
third molar surgery.

AIM

The aim of this systematic review was to analyze
the existing literature to compare and evaluate
envelope flap and bayonet flap in preventing
the occurrence of alveolar osteitis following
mandibular third molar surgery.

STRUCTURED QUESTION

Is bayonet flap effective in lowering the
postoperative incidence of alveolar osteitis
compared to envelop flap following mandibular
third molar surgery?.

PICO analysis

Population: Patients undergoing mandibular
third molar surgery.

Intervention: Bayonet flap.
Comparison: Envelope flap.

Outcome: Alveolar Osteitis.

MATERIALS AND METHODS

Search methodology

Following Figures 1A-R and 2 explains the search
methodology.

Inclusion criteria
Criteria for considering studies for the Review

Types of studies
Randomized controlled trials
Clinical trials

Types of participants

Patients undergoing mandibular third molar
surgery.
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Eil [falx] SEATCN WIS00M (TN SXITACTIONS old R0
B30 fudd Search wisdom tesath axtraction 4378 03:01:59
5289 fdd Search surgical removal of impacted wisdom testh 127 030018
828 fdd Sgarch extraction of wisdom testh 4379 025023
w27 fudd Saarch surghcal extraction of wisdom teath Je28 025823
B26 Add Search surgical removal of wisdom testh 1630 02:53.17
L7 fdd Saarch remaval of wisdom testh 2006 025236
a24 fdd Sparch wisdom testh surgeries 4330 025142
L] fdd Search wisdom testh surgery 6108 024039
E23 A Saarch wisdom testh removal 2196 024850

#7 fdd Search third molar extraction 468 024816
g21 Add Seaich wisdom tooth extraction 4434 04T
w20 Add Search third molar surgeries S 02:45:35
=18 fudd Sparch surgical removal of impacted third molars 1187 024453
g 2 Sgarch extraction of third molars 2520 024400
17 fgdd Sparch surgical removal of third molars 1809 022735
oG Adad Saarch remaoval of third molars 2B 022653
815 Agdd Suarch surgical removal of impacted wisdom tooth 128 022508
014 Add Search extraction of wisdom toath A434 02221
g13 Add Sparch surglcal extraction of wisdom tooth 3871 022342
E13 Adid Search surgical removal of wisdom teoth 1640 02:32:50
E1 fdd Search removal of wisdom toath 2210 022015
L lr] fdd Saarch wisdom tosth surgery 6165 021841

) fidd Soarch wisdom tooth removal 2210 021926

#5 fudd Search surgical removal of impacted third molar Ngs 02T 40

&l fudd Search extraction of third molar 428 021705

5 fudd Search surgical extraction of third melar 3535 021645

w4 add Soarch surglcal removal of third molar 1T0 029827

23 fdd Search remaval of third molar 139 021604

£l fdd Search third molar remaval 2139 021551

#1 Bdd Search third molar surgery 5005 021532

Figure 1A: Search methodology.
ik fdd samrch mandibular wisdom tooth extraction PN A R L]
&G0 fdd Search mandibular third molar surgeries 2000 040035
B5H fudd Search surgleal removal of Impacted mandibular third melars T 0528
858 fdd Saarch extraction of mandibular third molars 2135 035417
LR fudd Search surgleal removal of mandibular third molars 1075 0x5152
856 fudd Sparch remaoval of mandibular third maolars 1254 035045
LEEY fudd Search surgleal removal of iImpacted mandibular wisdom tooth Gl 034835
854 Add Saarch extraction of mandibular wisdom tooth 2081 034818
B53 fudd Search surgleal extraction of mandibular wisdom tooth 1604 034445
857 Add Sparch surgical removal of mandibular wisdom tooth 1061 034310
a5 fudd Search removal of mandibular wisdom tooth 123 034136
&30 Audd Zparch mandibular wisdom tooth surgery 2088 034044
CC ] fudd Zaarch mandibular wisdom tooth remaval 173 033817
248 fdd Zparch surgical removal of impacted mandibular third molar GBS 033503
n4 7 Audd Saarch extraction of mandibular third molar 2049 03:33:55
45 A Saaich surgical extraction of mandibular third molar 1859 033235
n45 fudd Search surgleal removal of mandibular third melar 1046  03:31:03
g44 Add Zparch removal of mandibular third malar 1202 032520
(Ek] add Saarch mandibular third molar remaoval 1202 032200
242 Add Sarch mandibular third molar surgery 2015 031846
L] fudd Saarch mandibular wisdom teeth 4482 0316:50
240 Aadd Sowrch mandibular wisdom tooth 4515 03536
13 add Saarch mandibular thind molars 4576 031057
a3 fudd Sawch mandibular third molar 4409 0305
234 fdd Saarch wisdom testh NEE3 030938
g7 Add Saarch wisdom tooth 11318 030917
836 Add Saarch third molars 13284 03:08:58
835 fudd Samrch third molar 10812 020833
233 fdd Saarch extractions of third maolars 240 030425
g3 Add Samrch third molar extractions 405 008
#31 fudd Sparch wisdom testh extractions 517 030256
Figure 1B: Search methodology.
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surgeries) OK wisdom 100th extraction) UK third molar extraction) UK wisdom teeth removal) OR
wisdom teeth surgery) OR wisdom teeth surgeries) OR removal of wisdom teeth) OR surgical removal
of wisdom teeth) OR surgical extraction of wisdom teeth) OR extraction of wisdom teeth) OR surgical
removal of impacted wisdom teeth) OR wisdom teeth extraction) OR wisdom teeth extractions) OR
third molar extractions) OR extractions of third molars) OR third molar) OR third molars) OR wisdom
tooth) OR wisdom teeth) OR mandibular third molar) OR mandibular third molars) OR mandibular
wisdom tooth) OR mandibular wisdom teeth) OR mandibular third molar surgery) OR mandibular
third molar removal) OR removal of mandibular third molar) OR surgical removal of mandibular third
molar) OR surgical extraction of mandibular third molar) OR extraction of mandibular third molar) OR
surgical removal of impacted mandibular third molar) OR mandibular wisdom tooth removal) OR
mandibular wisdom tooth surgery) OR removal of mandibular wisdom tooth) OR surgical removal of
mandibular wisdom tooth) OR surgical extraction of mandibular wisdom tooth) OR extraction of
mandibular wisdom tooth) OR surgical removal of impacted mandibular wisdom tooth) OR removal of
mandibular third molars) OR surgical removal of mandibular third molars) OR extraction of
mandibular third molars) OR surgical removal of impacted mandibular third molars) OR mandibular
third molar surgeries) OR mandibular wisdom tooth extraction) OR mandibular third molar extraction)
OR mandibular wisdom teeth removal) OR mandibular wisdom teeth surgery) OR mandibular wisdom
teeth surgeries) OR removal of mandibular wisdom teeth) OR surgical removal of mandibular wisdom
teeth) OR surgical extraction of mandibular wisdom teeth) OR extraction of mandibular wisdom teeth)
OR surgical removal of impacted mandibular wisdom teeth) OR mandibular wisdom teeth extraction)
OR mandibular wisdom teeth extractions) OR mandibular third molar extractions) OR extractions of
mandibular third molars

274 Add Search extractions of mandibular third molars 267 04:26:19
#73 Add Search mandibular third molar extractions 248 04:25:33
#72 Add Search mandibular wisdom teeth extractions 249 04:23.22
#71 Add Search mandibular wisdom teeth extraction 2073 04:21:47
#70 Add Search surgical removal of impacted mandibular wisdom teeth 692 04:20:18
#69 Add Search extraction of mandibular wisdom teeth 2073 041921
#68 Add Search surgical extraction of mandibular wisdom teeth 1879 04:12:52
#67 Add Search surgical removal of mandibular wisdom teeth 1056  04:11:27
#66 Add Search removal of mandibular wisdom teeth 1217 04:09:46
#65 Add Search mandibular wisdom teeth surgeries 2026 04:07:50
#64 Add Search mandibular wisdom teeth surgery 2961 04:06:57
#63 Add Search mandibular wisdom teeth removal 1217 04:05:55
#62 Add Search mandibular third molar extraction 2048 04:03:07
#61 Add Search mandibular wisdom tooth extraction 2091  04:01:40
Figure 1C: Search methodology.
AND v | All Fields M Show index list

or Add to history

History Download history Clear history

Search  Add to builder Query Items found Time

#75 Add Search ((((CCCEOEEEREHIRNUTTERECOTCCRUOREUEOECeCcthird molar surgery) OR third molar 13831 04:35:10
removal) OR removal of third molar) OR surgical removal of third molar) OR surgical extraction of
third molar) OR extraction of third molar) OR surgical removal of impacted third molar) OR wisdom
tooth removal) OR wisdom tooth surgery) OR removal of wisdom tooth) OR surgical removal of
wisdom tooth) OR surgical extraction of wisdom tooth) OR extraction of wisdom tooth) OR surgical
removal of impacted wisdom tooth) OR removal of third molars) OR surgical removal of third molars)
OR extraction of third molars) OR surgical removal of impacted third molars) OR third molar
surgeries) OR wisdom tooth extraction) OR third molar extraction) OR wisdom teeth removal) OR
wisdom teeth surgery) OR wisdom teeth surgeries) OR removal of wisdom teeth) OR surgical removal
of wisdom teeth) OR surgical extraction of wisdom teeth) OR extraction of wisdom teeth) OR surgical
removal of impacted wisdom teeth) OR wisdom teeth extraction) OR wisdom teeth extractions) OR
third molar extractions) OR extractions of third molars) OR third molar) OR third molars) OR wisdom
tooth) OR wisdom teeth) OR mandibular third molar) OR mandibular third molars) OR mandibular
wisdom tooth) OR mandibular wisdom teeth) OR mandibular third melar surgery) OR mandibular
third molar removal) OR removal of mandibular third molar) OR surgical removal of mandibular third
molar) OR surgical extraction of mandibular third molar) OR extraction of mandibular third molar) OR
surgical removal of impacted mandibular third molar) OR mandibular wisdom tooth removal) OR
mandibular wisdom tooth surgery) OR removal of mandibular wisdom tooth) OR surgical removal of
mandibular wisdom tooth) OR surgical extraction of mandibular wisdom tooth) OR extraction of
mandibular wisdom tooth) OR surgical removal of impacted mandibular wisdom tooth) OR removal of
mandibular third molars) OR surgical removal of mandibular third molars) OR extraction of
mandibular third molars) OR surgical removal of impacted mandibular third molars) OR mandibular
third molar surgeries) OR mandibular wisdom tooth extraction) OR mandibular third molar extraction)
OR mandibular wisdom teeth removal) OR mandibular wisdom teeth surgery) OR mandibular wisdom
teeth surgeries) OR removal of mandibular wisdom teeth) OR surgical removal of mandibular wisdom
teeth) OR surgical extraction of mandibular wisdom teeth) OR extraction of mandibular wisdom teeth)
OR surgical removal of impacted mandibular wisdom teeth) OR mandibular wisdom teeth extraction)
OR mandibular wisdom teeth extractions) OR mandibular third molar extractions) OR extractions of
mandibular third molars

#74 Add Search extractions of mandibular third molars 267 04:26:19

Figure 1D: Search methodology.
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moditied szmyd flap) OR moditied szmyd tlaps

#101 Add Search modified szmyd flaps 2 052746
#100 Add Search modified szmyd flap 2 052731
#99 Add Search modified szmyd incisions 0 052714
#98 Add Search modified szmyd incision 2 052619
#I7 Add Search modified partial newmann flaps 0 052557
#96 Add Search modified partial newmann flap 0 052528
Add Search modified triangular incisions 5 052447
#94 Add Search modified triangular incision 38 052439
#93 Add Search modified triangular flaps 53 052356
#92 Add Search modified triangular flap 71 052316
#91 Add Search modifies triangular flap 1 052254
#90 Add Search wards incisions 10 05:22:28
#89 Add Search wards incision 344 05:21:59
#88 Add Search bayonet incisions 3 052121
#87 Add Search bayonet incision 13 05:20:52
#36 Add Search bayonet flaps 5 051829
#85 Add Search bayonet flap g9 051817
#84 Add Search ({(((envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd flaps) OR szmyd incision) OR 1027 05:16:07
szmyd incisions
#83 Add Search szmyd incisions 0 051345
#82 Add Search szmyd incision 6 051328
#81 Add Search szmyd flaps 5 051053
#80 Add Search szmyd flap 68 051029
#79 Add Search envelope flaps 325 050952
#18 Add Search envelope flap 992 05:09:26
#7 Add Search envelop flaps 13 050903
#716 Add Search envelop flap 15 05:08:50
#75 Add Search ((CCEECEEeraerrEC e tnird molar surgery) OR third molar 13831 04:35:10
removal) OR removal of third molar) OR surgical removal of third molar) OR surgical extraction of
Figure 1E: Search methodology.
mandibular third molars)) AND (({(((envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd
flaps) OR szmyd incision) OR szmyd incisions)) AND ((((({(((({(({{(bayonet flap) OR bayonet flaps) OR
bayonet incision) OR bayonet incisions) OR wards incision) OR wards incisions) OR modified
triangular flap) OR modified triangular flaps) OR modified triangular incision) OR modified triangular
incisions) OR modified partial newmann flap) OR medified partial newmann flaps) OR modified szmyd
incision) OR modified szmyd incisions) OR modified szmyd flap) OR modified szmyd flaps)
£102 Add Search ({((({{(((({((((bayonet flap) OR bayonet flaps) OR bayonet incision) OR bayonet incisions) OR 459  05:30:04
wards incision) OR wards incisions) OR modified triangular flap) OR meodified triangular flaps) OR
modified triangular incision) OR moedified triangular incisions) OR medified partial newmann flap) OR
modified partial newmann flaps) OR modified szmyd incision) OR modified szmyd incisions) OR
modified szmyd flap) OR modified szmyd flaps
#101 Add Search modified szmyd flaps 2 052746
#100 Add Search modified szmyd flap 2 052731
#399 Add Search modified szmyd incisions 0 052714
#98 Add Search modified szmyd incision 2 052619
#97 Add Search modified partial newmann flaps 0 052557
#96 Add Search modified partial newmann flap 0 052528
#95 Add Search modified triangular incisions 5 05:24:47
#94 Add Search modified triangular incision 38 052439
#93 Add Search modified triangular flaps 53 052356
#92 Add Search modified triangular flap 71 052316
#91 Add Search modifies triangular flap 1 052254
#90 Add Search wards incisions 10 05:22:28
#389 Add Search wards incision 344 05:21:59
#88 Add Search bayonet incisions 3 052121
#87 Add Search bayonet incision 13 05:20:52
#86 Add Search bayonet flaps 5 051829
#85 Add Search bayonet flap 9 051817
#84 Add Search ({(((envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd flaps) OR szmyd incision) OR 1027 05:16:07
szmyd incisions
#33 Add Search szmyd incisions 0 051345
#R? Add Search szmvd incision A NR132R
Figure 1F: Search methodology.
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History Download histery Clear history
Search  Add to builder Query ltems found Time
£103 Add Search ((((CCCCOCEEEEEOErREEEEECEErREITrEreCCrea i third molar surgery) OR third molar 12 053230

removal) OR removal of third molar) OR surgical removal of third molar) OR surgical extraction of
third molar) OR extraction of third molar) OR surgical removal of impacted third molar) OR wisdom
tooth removal) OR wisdom tooth surgery) OR removal of wisdom tooth) OR surgical removal of
wisdom tooth) OR surgical extraction of wisdom tooth) OR extraction of wisdom tooth) OR surgical
removal of impacted wisdom tooth) OR removal of third molars) OR surgical removal of third molars)
OR extraction of third meolars) OR surgical removal of impacted third molars) OR third molar
surgeries) OR wisdom tooth extraction) OR third molar extraction) OR wisdom teeth removal) OR
wisdom teeth surgery) OR wisdom teeth surgeries) OR removal of wisdom teeth) OR surgical removal
of wisdom teeth) OR surgical extraction of wisdom teeth) OR extraction of wisdom teeth) OR surgical
removal of impacted wisdom teeth) OR wisdom teeth extraction) OR wisdom teeth extractions) OR
third molar extractions) OR extractions of third molars) OR third molar) OR third molars) OR wisdom
tooth) OR wisdom teeth) OR mandibular third molar) OR mandibular third molars) OR mandibular
wisdom tooth) OR mandibular wisdom teeth) OR mandibular third molar surgery) OR mandibular
third molar removal) OR removal of mandibular third molar) OR surgical removal of mandibular third
molar) OR surgical extraction of mandibular third molar) OR extraction of mandibular third molar) OR
surgical removal of impacted mandibular third molar) OR mandibular wisdom tooth removal) OR
mandibular wisdom tooth surgery) OR removal of mandibular wisdom tooth) OR surgical removal of
mandibular wisdom tooth) OR surgical extraction of mandibular wisdom tooth) OR extraction of
mandibular wisdom tooth) OR surgical removal of impacted mandibular wisdom tooth) OR removal of
mandibular third molars) OR surgical removal of mandibular third molars) OR extraction of
mandibular third molars) OR surgical removal of impacted mandibular third molars) OR mandibular
third molar surgeries) OR mandibular wisdom tooth extraction) OR mandibular third molar extraction)
OR mandibular wisdom teeth removal) OR mandibular wisdom teeth surgery) OR mandibular wisdom
teeth surgeries) OR removal of mandibular wisdom teeth) OR surgical removal of mandibular wisdom
teeth) OR surgical extraction of mandibular wisdom teeth) OR extraction of mandibular wisdom teeth)
OR surgical removal of impacted mandibular wisdom teeth) OR mandibular wisdom teeth extraction)
OR mandibular wisdom teeth extractions) OR mandibular third molar extractions) OR extractions of
mandibular third molars)) AND (({(((envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd
flaps) OR szmyd incision) OR szmyd incisions)) AND ({((({{({({(({{(bayonet flap) OR bayonet flaps) OR
bayonet incision) OR bayonet incisions) OR wards incision) OR wards incisions) OR modified
triangular flap) OR modified triangular flaps) OR modified triangular incision) OR modified triangular
incisions) OR modified partial newmann flap) OR modified partial newmann flaps) OR modified szmyd
incision) OR modified szmyd incisions) OR modified szmyd flap) OR modified szmyd flaps)

#1072 Add Qearch HUTTHITHTThavanat flant NR havnnat flans) AR havanat inricinn) NR havanat inricinne) NR 450 NRA2ANN4

Figure 1G: Search methodology.

surgical removal of impacted mandibular third molar) OR mandibular wisdom tooth removal) OR
mandibular wisdom tooth surgery) OR removal of mandibular wisdom tooth) OR surgical removal of
mandibular wisdom tooth) OR surgical extraction of mandibular wisdom tooth) OR extraction of
mandibular wisdom tooth) OR surgical removal of impacted mandibular wisdom tooth) OR removal of
mandibular third molars) OR surgical removal of mandibular third molars) OR extraction of
mandibular third molars) OR surgical removal of impacted mandibular third molars) OR mandibular
third molar surgeries) OR mandibular wisdom tooth extraction) OR mandibular third molar extraction)
OR mandibular wisdom teeth removal) OR mandibular wisdom teeth surgery) OR mandibular wisdom
teeth surgeries) OR removal of mandibular wisdom teeth) OR surgical removal of mandibular wisdom
teeth) OR surgical extraction of mandibular wisdom teeth) OR extraction of mandibular wisdom teeth)
OR surgical removal of impacted mandibular wisdom teeth) OR mandibular wisdom teeth extraction)
OR mandibular wisdom teeth extractions) OR mandibular third molar extractions) OR extractions of
mandibular third molars))} AND ({(((((envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd
flaps) OR szmyd incision) OR szmyd incisions))) AND ({({{{{(({(({{({{bayonet flap) OR bayonet flaps) OR
bayonet incision) OR bayonet incisions) OR wards incision) OR wards incisions) OR medified
triangular flap) OR modified triangular flaps) OR modified triangular incision) OR modified triangular
incisions) OR modified partial newmann flap) OR modified partial newmann flaps) OR modified szmyd
incision) OR modified szmyd incisions) OR modified szmyd flap) OR modified szmyd flaps))) AND
Clinical Trial[ptyp] AND "last 5 years"[PDat])) AND ((({((alveolar osteitis AND Clinical Trial[ptyp] AND
"last 5 years"[PDat])) OR (dry socket AND Clinical Trial[ptyp] AND "last 5 years"[PDat])) OR (dry
sockets AND Clinical Trial[ptyp] AND "last 5 years"[PDat])) OR (alveolar periostitis AND Clinical
Trial[ptyp] AND "last 5 years"[PDat])) AND Clinical Trial[ptyp] AND "last § years"[PDat]) Filters: Clinical
Trial; published in the last § years

Search ({{(alveolar osteitis AND Clinical Trial[ptyp] AND "last 5 years"[PDat])) OR (dry socket AND 40  11:46:47
Clinical Trial[ptyp] AND "last 5 years"[PDat])) OR (dry sockets AND Clinical Trial[ptyp] AND "last 5

years"[PDat])) OR (alveolar periostitis AND Clinical Trial[ptyp] AND "last 5 years"[PDat]) Filters

Clinical Trial; published in the last 5 years

[
Mo
[
=%
=y

11:46:03
11:45:33
11:43:56
11:43:46
09:09:12

[
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=y
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Search alveolar periostitis Filters: Clinical Trial; published in the last 5 years

Liq
=
=
=3
=

Search dry sockets Filters: Clinical Trial; published in the last 5 years

15
=
=3
=y

Search dry socket Filters: Clinical Trial; published in the last § years

o
|(D‘J=-‘J=-|

Search alveolar osteitis Filters: Clinical Trial; published in the last 5 years

Search ({(CCCECCOOCCEOEETERETERETOECUEETCrECCreCeue e (third molar surgery) OR third molar
removal) OR removal of third molar) OR surgical removal of third molar) OR surgical extraction of
third molar) OR extraction of third molar) OR surgical removal of impacted third molar) OR wisdom
tooth removal) OR wisdom tooth surgery) OR removal of wisdom tooth) OR surgical removal of
wisdom tooth) OR surgical extraction of wisdom tooth) OR extraction of wisdom tooth) OR surgical

ramnuval af imnartad wicdam tanthl NP ramaual Af third malarel AR aurairal ramaval Af third malare)

A
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=
=Y

1t
=
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=
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Figure 1H: Search methodology.

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 2 | February 2021 gt



Ramvihari Thota, et al.

J Res Med Dent Sci, 2021, 9 (2):156-172

mswry

Search  Add to builder
#13 Add

UOWNModa misary, Liedl nisiony

Query
Search (((OCCCOCEEEOEEUOEEERCeerrertaeraereraooorrocttnird molar surgery) OR third molar

removal) OR removal of third molar) OR surgical removal of third molar) OR surgical extraction of
third molar) OR extraction of third molar) OR surgical removal of impacted third molar) OR wisdom
tooth removal) OR wisdom tooth surgery) OR removal of wisdom tooth) OR surgical removal of
wisdom tooth) OR surgical extraction of wisdom tooth) OR extraction of wisdom tooth) OR surgical
removal of impacted wisdom tooth) OR removal of third molars) OR surgical removal of third molars)
OR extraction of third molars) OR surgical removal of impacted third molars) OR third molar
surgeries) OR wisdom tooth extraction) OR third molar extraction) OR wisdom teeth removal) OR
wisdom teeth surgery) OR wisdom teeth surgeries) OR removal of wisdom teeth) OR surgical removal
of wisdom teeth) OR surgical extraction of wisdom teeth) OR extraction of wisdom teeth) OR surgical
removal of impacted wisdom teeth) OR wisdom teeth extraction) OR wisdom teeth extractions) OR
third molar extractions) OR extractions of third molars) OR third molar) OR third molars) OR wisdom
tooth) OR wisdom teeth) OR mandibular third molar) OR mandibular third molars) OR mandibular
wisdom tooth) OR mandibular wisdom teeth) OR mandibular third molar surgery) OR mandibular
third molar removal) OR removal of mandibular third molar) OR surgical removal of mandibular third
molar) OR surgical extraction of mandibular third molar) OR extraction of mandibular third molar) OR
surgical removal of impacted mandibular third molar) OR mandibular wisdom tooth removal) OR
mandibular wisdom tooth surgery) OR removal of mandibular wisdom tooth) OR surgical removal of
mandibular wisdom tooth) OR surgical extraction of mandibular wisdom tooth) OR extraction of
mandibular wisdom tooth) OR surgical removal of impacted mandibular wisdom tooth) OR removal of
mandibular third molars) OR surgical removal of mandibular third molars) OR extraction of
mandibular third molars) OR surgical removal of impacted mandibular third molars) OR mandibular
third molar surgeries) OR mandibular wisdom tooth extraction) OR mandibular third molar extraction)
OR mandibular wisdom teeth removal) OR mandibular wisdom teeth surgery) OR mandibular wisdom
teeth surgeries) OR removal of mandibular wisdom teeth) OR surgical removal of mandibular wisdom
teeth) OR surgical extraction of mandibular wisdom teeth) OR extraction of mandibular wisdom teeth)
OR surgical removal of impacted mandibular wisdom teeth) OR mandibular wisdom teeth extraction)
OR mandibular wisdom teeth extractions) OR mandibular third molar extractions) OR extractions of
mandibular third molars))) AND ((({{({envelope flap) OR envelope flaps) OR szmyd flap) OR szmyd
flaps) OR szmyd incision) OR szmyd incisions))) AND (((({{(({({{{{({{{bayonet flap) OR bayonet flaps) OR
bayonet incision) OR bayonet incisions) OR wards incision) OR wards incisions) OR modified
triangular flap) OR modified triangular flaps) OR modified triangular incision) OR modified triangular
incisions) OR modified partial newmann flap) OR modified partial newmann flaps) OR modified szmyd
incision) OR modified szmyd incisions) OR modified szmyd flap) OR modified szmyd flaps))) AND

Clinical Trial[ptyp] AND "last 5 years"[PDat]}) AND ({({{(alveolar osteitis AND Clinical Trial[ptyp] AND
"laat A waarae"TPNati OR {drv enarkat ANDN Clinical Triallntunl AND "last R veare"TPNatly OR (dru

Figure 1I: Search methodology.

Search | Search manager | Medical terms (MeSH)  PICO search®T8

Items found Time

2 114706

Save this search ~ @ View saved searches ? Search help

+

- + #1 removal of third molar Sw MeSH w Limits
- + #2 surgical removal of third molar Limits
- + #3 surgical extraction of third molar Limits
- + #4 extraction of third molar Limits
- + #5 surgical removal of impacted third molar Limits
- + #6 wisdom tooth removal Limits
- + #7 wisdom tooth surgery Limits
- + #8 removal of wisdom tooth Limits
- + #9 surgical removal of wisdom tooth Limits
-+ #10 surgical extraction of wisdom tooth Limits
-+ #11 extraction of wisdom tooth Limits
- + #12 surgical removal of impacted wisdom tooth Limits
- + #13 removal of third molars Limits

Figure 1]: Search methodology.

837

117
121
218

79
8

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 2 | February 2021

162



Ramvihari Thota, et al.

J Res Med Dent Sci, 2021, 9 (2):156-172

Limits 471

Limits 911

Limits

Limits 85

Limits 218

Limits 1518

Limits 166
Limits
Limits
Limits
Limits 117
Limits

Limits

]

1

5]

Limits

~

]
B ™ o

Limits 1
Limits 3

Limits 203

Figure 1K: Search methodology.

— + #14 surgical removal of third molars

— + #15 extraction of third molars

— + #16 surgical removal of impacted third molars
— + #17 third molar surgeries

— + #18 wisdom tooth extraction

— + #19 third molar extraction

— + #20 wisdom teeth removal

— + #21 wisdom teeth surgery

- + #22 wisdom teeth surgeries

- + #23 removal of wisdom teeth

- = #24 surgical removal of wisdom teeth

- = #25 surgical extraction of wisdom teeth

- -+ #26 extraction of wisdom teeth

- + #27 surgical removal of impacted wisdom teeth
— + #28 wisdom teeth extraction

— + #29 wisdom teeth extractions

— + #30 third molar extractions

-— + #30 third molar extractions

— + #31 extractions of third molars

- + #32 third molar

- + #33 third molars

-— + #34 wisdom tooth

- + #35 wisdom teeth

- -+ #36 mandibular third molar

- 4= #37 mandibular third molars

-— + #38 mandibular wisdom tooth

— + #39 mandibular wisdom teeth

— + #40 mandibular third molar surgery

-— + #41 mandibular third molar removal

- + #42 removal of mandibular third molar

- + #43 surgical remeval of mandibular third molar
- + #44 surgical extraction of mandibular third molar
- 4= #45 extraction of mandibular third molar

-— -+ #4R suraical remaval of imnacted mandibular third maolar

{

Limits 203
Limits 121
Limits 2294

Limits 1605

Limits 327

Limits

Limits

(el
J
w

Limits

Limits

Limits

Limits 703

Limits 399

Limits 399

Limits 299

Limits 364

Limits 604

I imite 220

Figure 1L: Search methodology.

Types of intervention

Postoperative incidence of alveolar osteitis is
evaluated using bayonet flap for the patients
undergoing mandibular third molar surgery.

Types of comparison

Postoperative incidence of alveolar osteitis is

evaluated using envelope flap for the patient
undergoing mandibular third molar surgery.

Types of outcome measures

Post-operative incidence of alveolar osteitis for
the patient undergoing mandibular third molar
surgery.
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Exclusion criteria

The following studies were excluded

Review articles.

Animal studies.

Invitro studies.

Figure 1N: Search methodology.

Studies not meeting inclusion criteria.
Languages other than English.
Sources used

The data bases of PubMed, cochrane and google
scholar were searched for the related topics.
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Figure 1P: Search methodology.

We used free-text terms to search the following Only articles in English and human species were
journals. applied during the electronic search to include
all the possible clinical trials that are relevant

British Journal of Oral and Maxillofacial Surgery. for the search phase of the systematic review. A

International Journal of Oral and Maxillofacial reference list of the identified randomized trials
Surgery. was also checked for possible additional studies.
Journal of Oral and Maxillofacial Surgery. Search flow chart (Figure 2)
Journal of Cranio Maxillofacial Surgery. Data collection and analysis

L. Screening and selection
Oral Surgery, Oral Medicine, Oral Pathology and

Oral Radiology. An electronic search was carried out using
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2 The influence of flap design on sequelae and quality of life following surgical removal of
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The influence of flap design on sequelae and quality of life following surgical removal of
impacted mandibular third molars: a split-mouth randomized clinical trial
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Journal of oral rehabilitation, 2019 | added to CENTRAL: 30 June 2019 | 2019 Issue 06

Figure 1R: Search methodology.

the keywords in the Search engines- PubMed,
Cochrane, and Google Scholar which yielded a
total of 32 articles. Based on pre-set inclusion
and exclusion criteria, the titles of the studies
identified from the search were assessed
independently by two review authors. Conflicts
concerning the inclusion of the studies were
resolved by discussion. Twenty-six articles
were excluded after reading titles. Two titles

were identified from the search after excluding
four duplications. Abstracts of selected articles
were reviewed independently. No articles were
excluded after reading the abstract. Full-text
articles were retrieved for two relevant studies.

The reference list of the full-text articles were
reviewed for identifying additional studies.
Titles of articles relevant to the review were
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Figures 2: Flow chart.

selected by discussion. Quality Assessment
criteria to evaluate the studies were decided
by two review authors in accordance with
CONSORT guidelines. The risk of bias for each
study was independently assessed by the review
authors and conflicts concerning the risk of bias
were sorted by discussion.

Data extraction

Data extraction for general characteristics of
studies and variables of outcome was done.

For each trial the following data were recorded
Author and journal.

Study design.

Sample size.

Participants and group.

Methodology.

Outcome measures.

Results.

Conclusion.

Variable of interest

It is given in table 1.

Table 1: Variable interest.

S.No Variables Of Interest
1 Alveolar osteitis
Quality assessment

The quality assessment of included trials was
undertaken independently as a part of data
extraction process. Four main quality criteria
were examined.

1. Method of Randomization, recorded as
a) YES- Adequate as described in the text.
b) NO- Inadequate as described in the text.
) Unclear in the text.

2. Allocation Concealment, recorded as
a) YES- Adequate as described in the text.
b) NO- Inadequate as described in the text.
) Unclear in the text.

3. Outcome assessors Blinded to intervention,
recorded as

a) YES- Adequate as described in the text.
b) NO- Inadequate as described in the text.
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) Unclear in the text.

4. Completeness of Follow up (was there a clear
explanation for withdrawals and dropouts in
each treatment group) assessed as

a )YES- Dropouts were explained.
b) NO- Dropouts were not explained.
c) None- No Dropouts or withdrawals.

Other methodological criteria examined

included:

1. Presence or Absence of sample size calculation.
2. Comparability of Groups at the start.

3. Clear Inclusion or Exclusion criteria.

4, Presence or Absence of estimate of
measurement error.

Risk of bias in included studies

The study was assessed to have a “High risk” of
bias if it did not record a “Yes” in three or more
of the four main categories, "Moderate Risk
"if two out of four categories did not record a
"Yes", and “Low Risk” if all the four categories
recorded if randomization assessor, Blinding
and Completeness of follow up were considered
Adequate. In case of non-randomized and clinical
trials without control group, it is recorded as not
applicable.

RESULTS AND DISCUSSION

Table 2 shows the general characteristics of the
studies.

Table 3 explains the data extraction.

Table 4 shows the evidence level of selected
articles.

Table 5 shows the risk of bias- major criteria.
Table 6 determines risk of bias-minor criteria.

Table 7 shows the summation for individual
parameter.

Figure 3 illustrates the comparison of incidence
ofalveolar Osteitis.

Impacted third molar surgery is a very common
procedure. A variety of factors, such as the
duration of the operation, difficulty of the
surgery, magnitude of the ostectomy, lack of
oral hygiene, or the surgeon’s experience, affect
the severity of postoperative complications and
morbidity. It has also been proposed that the flap
design is effective in the postoperative course
and, therefore, results of different flaps have
been evaluated.

The two flap designs used in this study are both
frequently used and have acceptance among
oral surgeons. The envelope flap has a broad
base and, consequently, a good blood supply.
The surgical site can be adequately exposed, and
the sulcular incision can be extended if needed.
It has some disadvantages, however. A larger
flap also means more osteoclastic activity and
more bone loss. Wound dehiscence distal to the
second molar is said to be another shortcoming
of envelope flap design. These gaps are generally
located adjacent to the second molar, serve as a

Table 2: General characteristics of the studies.

S.No Author  Year Study design Sample  Age
size
1 Jeffrey AElo 2016 Randomized single- N=196 No age
etal blinded clinical study limit

2 Goksel 2019 Randomized clinical N=60 18-31yrs
Simsek Kaya study

One group Bayonet flap and another group
Envelope flap Two groups got novel incision

One group Bayonet flap and another group

Technique Used Method of Evaluation

Post-operative incidence of alveolar
osteitis using clinical assessment

design

Post-operative incidence of alveolar

Envelope flap osteitis using clinical assessment

Table 3: Data extraction.

S.No. Author and
year

Technique used

1  Jeffrey AElo One group Bayonet flap and another

etal. 2016 group Envelope flap. Two groups got  alveolar osteitis using clinical osteitis
assessment

novel incision design

2 Goksel One group Bayonet flap and another
Simsek Kaya group Envelope flap
et al. 2019

Method of evaluation

Incidence values Outcomes

Post-operative incidence of Post-operative alveolar  Post-operative incidence of alveolar

osteitis was significantly less with

Bayonet flap bayonet flap

group=0.10
Envelope flap
group=0.13

Post-operative incidence of ~ Post-operative alveolar  Post-operative incidence of alveolar
alveolar osteitis using clinical osteitis
assessment

osteitis was significantly less with

Bayonet flap group=0 bayonet flap

Envelope flap
group=0.14
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Table 4: Evidence level of selected articles.

S.No Author and year Study design Level of Evidence
1 Jeffrey A Elo et al 2016 Randomized single-blinded study 1
2 Goksel Simsek Kaya et al 2019 Randomized clinical study 1
Table 5: Risk of bias- major criteria.
S.No. Study Randomization Allocation concealment Assessor Blinded Dropouts described Risk of Bias
1 Jeffrey A Elo et al 2016 Yes Yes None Moderate
2 Goksel Simsek Kaya et al Yes Yes None Moderate
Table 6: Risk of bias-minor criteria.
S.No. Study Sample Justified Baseline Comparison I/E Criteria Method of error
1 Jeffrey A Elo et al 2016 Yes Yes Yes No
2 Goksel Simsek Kaya et al 2019 Yes Yes Yes No

Table 7: Summation table for individual parameter.

S.No Author Year Evaluation
period
1 Jeffrey A Elo et al. 2016 2016
2 Goksel Simsek Kaya et al. 2019 POD 4th day
2019

Outcome

POD 4thday  There wasn’t much significant difference between the two groups, but results are in favor

of Bayonet flap

There was a significant difference between two groups, results are in favor of Bayonet

group

Incidence of Alveolar Osteitis

L

P W
bn w in

(=]

[y

=]
in

[=]

Jeffrey A Elo et al 2016

W bayonet flap

[=]

0l

=1

Goksel Simsek Kayaet a

envelpe flap

Figure 3: Comparison of incidence ofalveolar Osteitis.

trap for foods, and maybe a good environment
for bacteria, which may lead to alveolar osteitis
and soft tissue abscesses. Because less tissue
is elevated and the buccal aspect of the second
molar is protected, the modified triangular flap
has been asserted to be a more conservative
technique.

Alveolar osteitis (AO) is often a significant cause
of pain and discomfort following mandibular
third molar removal surgery. There is still no
consensus concerning whether or not the flap
design applied in third molar surgery affects
the post-operative period [27,28]. Although
some authors have reported that post-operative
comfort and wound healing are directly
correlated with the flap design applied [27]. The
degree of swelling and the severity of pain are

the principal indicators of post-operative patient
comfort following surgical removal of third molar
[29]. There is no consensus in the literature on
the effect of flap design on post-operative pain,
although flap design had no direct effect on pain,
the incidence of alveolar osteitis was higher in
patients receiving envelope flaps, who therefore
had higher VAS scores [30].

Mucoperiosteal flap preparation results in
increasing osteoclast activity at the alveolar
process, thus triggering the loss of alveolar bone
[7,31]. Soft tissue tensions due to hematoma and
masticatory muscle movements in the surgical
field may induce wound dehiscence in the first
few days post-operatively. Dehiscence creates
a potential trap for food particles and a good
environment for bacteria, hence leading to post-
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operative alveolar osteitis, soft tissue abscesses
and long-term discomfort and additional
treatment requirements [3,7,31,32]. From the
patient’s perspective, dehiscence may prolong
discomfort and cause continuous pain [31].
Our results support those of previous studies
reporting frequent wound dehiscence in the
first stage of wound healing in patients receiving
envelope flaps [31,32,33].

The purpose of this study was to compare
the bayonet flap against the envelope flap in
reducing the incidence of AO. Though its exact
etiology is unknown, many potential risk factors
for AO have been identified. Several preventative
techniques have been proposed to address this
issue with varying degrees of success. There
are reports that regular irrigation with a 0.12%
chlorhexidine solution both pre-operatively and
up to 7 days postoperatively can lead to a better
prognosis [15,34]. In addition, topical as well as
systemic antibiotics (such as tetracycline and
metronidazole) may help reduce the prevalence
of pathologic states [35,36].

Envelope flap

The envelope flap was performed with a sulcular
incision extending from the first molar to the
second and a distal relieving incision to the
mandibular ramus. The incision was made from
a point immediately medial to the external
oblique ridge as far as the center of the distal
line angle of the second molar. A sulcular buccal
incision was then made from that point made to
the center of the first molar. The mucoperiosteal
flap was elevated completely as far as the buccal
surface of the mandible. The lingual tissues were
only retracted superficially (Figure 4).

Figure 4: Envelope flap.
Modified triangular flap

The modified triangular flap was implemented
as described by Szmyd [37] and as subsequently
modified by Jakse. The first part of the incision

was similar to that described in the envelope
flap technique. The incision extended from the
mandibular ramus as far as the distobuccal
crown edge of the second molar. An oblique
perpendicular incision of approximately 10 mm
was then made to the mandibular vestibulum.
The periodontium of the second molar was
only disturbed at the distofacial edge. A lingual
mucoperiosteal flap similar to that used with the
envelope flap was also raised (Figure 5).

S
e,

Figure 5: Bayonet flap.
Interpretation of results

In a study conducted by other authors in 2016, a
total sample size of 196 with one group consisting
of 61 patients and others with 65 patients. One
group was given an envelope flap and one group
was given bayonet flap. In the envelope flap
group, after undergoing mandibular third molar
surgery, the occurrence of AO was 8 out of 61 and
was 7 out of 65 with bayonet flap. The incidence
was 0.13 in the envelope flap group and 0.10 in
the bayonet flap group. In the study conducted
by other authors in 2019, a total number of 30
patients having bilateral impacted mandibular
third molar with each group consisting of 30
patients, one group was given envelope flap and
another group received bayonet flap. There was
a significant reduction in the occurrence of AO in
the bayonet flap group with 0 out of 30 compared
to envelope flap group where the occurrence of
AO was 4 out of 30.

SUMMARY

The aim of this systematic review is to assess
the efficacy of Bayonet flap with Envelope flap
on the Incidence of Alveolar Osteitis in impacted
mandibular third molar surgery. There were 2
randomized controlled trials included in this
systematic review. Both of the studies have
used envelope flap and bayonet flap to compare
the incidence of postoperative alveolar osteitis
occurrence. In these studies, only less number
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of patients was evaluated. So more studies to
be done in the future. Thus in this systematic
review, we conclude that modified triangular
flap (bayonet flap) had a lesser incidence of
alveolar osteitis when compared to envelope
flap in mandibular third molar surgery.

CONCLUSION

In this systematic review we have concluded that,
on average, modified triangular flap (bayonet
flap) had a lesser incidence of alveolar osteitis
when compared to envelope flap in mandibular
third molar surgery. More studies have to be
done to evaluate the efficacy of the flaps.
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