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Abstract

Objective: To determine the optimum surgical treatment for oral antral communications (OAC) and to understand
the main post-operative complications.

Study Design: Meta-analytical, observational and retrospective study of 1,072 cases of OAC obtained from a
literature review of 15 articles.

Results: OAC occur slightly more often in men and during the fourth decade of life. Its primary etiological factor
is dental extraction, most often affecting the third molar. The most common treatment has been the use of Bichat’s
fat pad grafts, whereas the technique with the highest percentage of complications has been the use of the palatal
rotation flap. The most frequent complication has been the fistulization of the OAC.

Conclusions: Early diagnosis of OAC and its treatment within 48 hours of evolution are fundamental in order to
properly resolve this pathology. The use of Bichat’s fat pad grafts is a simple technique that offers excellent vas-
cularization and results.

Key words: Oral-antral, communication, buccosinusal, fistule, treatment.

Introduction chronic inflammation of the sinus membrane and perma-
An oral antral communication (OAC) is a pathological si- nent epithelialization of the buccosinusal fistule may oc-
tuation in which there is a solution of continuity between cur, thus increasing the risk of sinusitis. In this case, closu-
the oral cavity and the maxillary sinus as a consequence re of the OAC is combined with a Caldwell-Luc procedure

of the loss of the soft tissues and hard tissues that separate in order to clean the sinus (1). There are multiple surgical
these structures. If the OAC is maintained open to the oral techniques described for closing the communications, but
cavity for more than 48 hours or if there is an infection, the most accepted are the trapezoidal flap, the palatal rota-
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tion flap and the Bichat’s fat pad graft (1,2).

OAC are relatively uncommon surgical complications,
although for Rothamel et al. (3), they appear in 13% of
third molar extractions, reflecting the high demand for the-
se extractions in the article published by Leco et al. (4).
They are considered pathologies caused by multiple etio-
logical factors, which include traumatisms, cysts, tumors
and other pathological lesions of the sinuses, iatrogenesis
and above all, dental extractions (2). Thus, understanding
the frequency and how to prevent their appearance, the
correct diagnosis, adequate treatment and managing the
possible complications that may appear are important
both for the dentist as well as the oral surgeon.

On the other hand, due to the existence of numerous
studies published on OAC, we find that the results obtai-
ned by the different authors vary greatly in terms of the
frequency, the etiological factors and the most adequate
surgical treatment. Thus, with this meta-analytic study,
our objective is to evaluate the different results obtained
and to unify opinions so that we are able to prescribe the
appropriate treatment in each case in order to resolve
this pathological process.

Material and Method

Study design: meta-analytic, observational, retrospective
study in which a literature review has been conducted in
the PubMed and Compludoc databases of published lite-
rature. Articles published during the period between 1983
and 2008 were reviewed, selecting 15 articles and obtai-
ning a total of 1,072 cases, after establishing the following
inclusion criteria: articles with at least one case of OAC in
which the cause, treatment used and the complications that
appeared following treatment were recorded.

The articles selected were handled using descriptive
statistics, in which the variables analyzed were:

Age: We recorded the average age of the patient when
the OAC appeared.

Sex: We established whether there was a relationship
between the patient’s gender and the appearance of such
pathology.

Etiological factor: We recorded the cause that led to the
OAC and the articles that also specified it, and we asses-
sed the tooth involved.

Treatment: We evaluated the treatment prescribed.
Complications: We recorded the complications that oc-
curred after the treatment. Pain, inflammation and de-
creasing of the vestibular depth were not considered as
complications, given that they were considered conse-
quences of the surgical treatment performed.

Results

As far as the sex of the patient is concerned, the patho-
logy was more frequent among men, who accounted for
56.11% of the cases, versus women, who accounted for
43.89% of the cases, thus establishing a ratio of 1.28:1.
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With regard to the age variable, it is observed that the
average age in which a greater frequency of OAC occurs
is 42.94 years old, it being shown that the age group of
those with the highest tendency toward being affected is
between the ages of 40 and 50 years old.

As for the etiological factor, dental extractions repre-
sent a significant and most frequent cause (92.63%), fo-
llowed by pathological lesions in the sinus (presence of
cysts and tumors) and traumatism, which account for
4.47% and 1.3% of the cases respectively. Periodon-
tal infections are only the cause in 0.93% of cases, and
other factors account for 0.65% of the cases.

The third molar, in 41.05% of cases, followed by the first
molar, in 26.74% of cases, is noted for having a greater
involvement of one or more antral teeth and therefore
affecting the location of the OAC. In this study, the
second molar is involved in 17.7% of the cases, whereas
the second and first premolars are involved in 8.67% and
4.7% of cases respectively. OAC due to involvement of
the canine tooth only occurs in 1.13% of the cases.

The predominant treatment (Table 1) in our study has been
grafts of Bichat’s fat pads in 45.53% of the cases, whereas
18.75% of the cases are treated with primary closure of the
OAC. The vestibular trapezoidal flap is the technique of
choice in 18.2% of the cases and the palatal rotation flap is
used in 12.41% of the cases. Other treatments are used in
3.35% of the cases. It is worth noting that in 1.96% of the
cases, the authors do not treat the OAC (Fig. 1).

As far as the complications (Table 1) following the
treatment, these included failure to close the OAC in
31.17% of the cases, followed by partial necrosis of the
flap in 18.18% of the cases. There was a presence of in-
creased granulation tissue in the suture line in 11.68%
of cases and the development of sinusitis in 7.8% of the
cases. Alterations in the sensitivity of the infraorbital
nerve occur in 6.5% of the cases, which is the same per-
centage recorded for that of the escaping of air and/or
liquid. Other complications such as the tooth causing
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Fig. 1. Treatments performed on OAC. NT: no treatment; CPR:
primary closure; CTV: trapezoidal flap; BB: Bichat's fat pad; CRP:
palatal rotation flap; CMG: genian mucous flap; CP: bridge flap; CL:
lingual flap.
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Table 1. Results from the studies on the treatment and complications of OAC.

No. of
AUTHOR CASES TREATMENT COMPLICATIONS
YEAR @)
Skoglund (1) g5 CPR ----- 57 CPR-----1 F /3 SN
1983 CTV-----28 CTV-----1 SN
Amaratunga (2) 26 CTV---44 CTV-----6 F
1986 CRP------ 42 CRP----- 3F
H-----3
Stajcic (18) EG-----7
1992 56 BB-----56 NP
Adam (19)
1995 300 BB-----300 NC
Hanazawa (9)
1995 14 BB----- 14 F-----1
Young-Kyun (17)
1008 1 CL-—---1 NC
Guven (7) C(:TI{\;---EZ9 CRP----2 AI/2 EG
1998 o8 CP-----4 CTV-----3 DS
Baumann (14)
2000 12 BB----- 12 NC
Lee (15) F-----5
2002 21 CRP-----21 NPoweenI2
EAL---5
DDC-----3
Anavi (10) AC-——-- 4
2003 63 CRP-----63 Ao
HS-----1
SN-----2
Dolanmaz (11)
2004 75 BB-----75 NC
CPR----- 61
BB----- 28 CPR----- 4F
Ab“;gg? ® 101 CTV-----9 CTV---e-1 F
CRP----- 2 CRP----- 1F
T----- 1
NT-----21
Rothamel (3) CPR-----83
2007 134 CTV---25 CTV-—-el E
Others----- 5
De Moraes (20)
2008 1 BB----- 1 NC
Campos Meirelles
(12) 2008 25 CMG-----25 -

CPR: primary closure; CTV: trapezoidal flap; CRP: palatal rotation flap; BB: Bichat's fat pad; CL: lin-
gual flap; CP: bridge flap; T: dental transplant; NT: no treatment; CMG: genian mucous flap; F: fistula;
SN: sinusitis; H: herniation; EG: excess granulation; NP: partial necrosis; NC: no complications; Al:
infraorbital nerve alterations; DS: dehiscence of the suture; EAL: air/liquid escape; DDC: tooth dam-
age due to flap; AC: flap inflammation; HS: herpes simplex.
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Fig. 2. Complications following treatment of OAC. AC: flap inflam-
mation; DDC: damage from the tooth to the flap; EAL: air/liquid
escape; F: fistula; Al: alterations of the infraorbital nerve; HS: her-
pes simplex; SN: sinusitis; H: herniation; EG: excess granulation;
NP: partial necrosis; NC: no complications; DS: dehiscence of the
suture.
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Fig. 3. Complications according to the surgical technique. CTV:
trapezoidal flap; CPR: primary closure; B: Bichat's fat pad; CRP:
palatal rotation flap; CMG: genian mucous flap.

damage to the flap (3.9%), inflammation (5.19%) and
herniation of the flap (3.9%), infection by herpes sim-
plex (1.29%) and dehiscence of the suture (3.9%) occur
less frequently (Fig. 2).

The complications have also been categorized according
to the surgical treatment performed. Thus, the technique
that has resulted in the largest number of complications
is the palatal rotation flap, accounting for 55.84% of the
cases. In the OAC treated with a Bichat’s fat pad graft,
there were complications in 16.88% of the cases, whe-
reas complications were reported in 15.58% of those
patients treated with a vestibular trapezoidal flap. In the
communications treated with a primary closure, com-
plications were reported in 10.39% of the cases, and in
1.3% of the cases in which the treatment consisted of a
mucous flap of the genian region (Fig. 3).
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Table 2. Type and number of complications according to the
treatment chosen.

COMPLICATIONS TREATMENT
CIV | CPR | BB CRP | CMG
F 8(1039%) | 5(65%) | 1(130%) | 9(11.68%) | 1(13%)
FAL 5(6.5%)
DDC 3(3.9%)
AC 4(5.19%)
Al 5(6.5%)
HS 1(13%)
SN L13%) | 309%) 202.59%)
H 3(3.9%)
EG 7009%) | 2(2.59%)
NP 2(2.59%) | 12(15.58%)
DS 3(3.9%)

CTV: trapezoidal flap; CPR: primary closure; B: Bichat's fat
pad; CRP: palatal rotation flap; CMG: genian mucous flap; F:
fistula; EAL: air/liquid escape; DDC: tooth damage due to flap;
AC: flap inflammation; Al: infraorbital nerve alterations; HS:
herpes simplex; SN: sinusitis; H: herniation; EG: excess granu-
lation; NP: partial necrosis; DS: dehiscence of the suture

Of all the treatment possibilities, the most frequent com-
plication is the fistulization of the OAC, except in the
case of the palatal rotation flap, in which partial necrosis
is also common. However, with the use of Bichat’s fat
pad graft, the most frequent complication is the appea-
rance of granulation tissue (Table 2).

Discussion

OAC are a pathological entity that are often caused
by dentists and oral surgeons when performing dental
treatments such as surgical extractions, removing cysts
and even with iatrogenic approaches such as untimely
curretage. They can also be caused by pathological le-
sions of the maxillary sinus, as well as periodontal in-
fections and traumatisms, as we have mentioned in the
results. For these reasons, preventing their appearance
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as well as making the diagnosis and prescribing adequa-
te treatment are very important in order to prevent the
formation of an oral antral fistula and the subsequent
development of sinusitis.

In regards to gender, our study has found this patho-
logy to be more prevalent among men. This result co-
rresponds to that found in a study by Amaratunga (2),
which attributes it to a higher incidence of extractions
among males and to the assertion that these extractions
are more difficult. However, other authors do not report
a difference with respect to gender in the results of their
studies (1, 5-7).

Although, all agree that a higher risk of OAC occurs af-
ter the third decade of life, which is when the maxillary
sinus reaches its complete development (6). With res-
pect to the results of this variable, there is no consensus
in the literature reviewed. Del Rey et al. (5) obtained an
average of 21 years old, but their study was based only
on the appearance of OAC in the extraction of the third
molar. Abuabara et al. (8) obtain an average age of 31.2
years old, and justifies this based on the higher inciden-
ce of third molar extractions by the dentists. We concur
with the findings of Amaratunga (2) which show a hig-
her incidence in the fourth decade of life. According to
his study, this is due to the fact that there are a greater
number of extractions, whereas other authors attribute
it to the pneumatization of the maxillary sinus due to
the loss of teeth in the upper maxilla (7). These results
contrast with those of Punwutikorn et al. (6), who refer
a greater incidence of OAC as of the sixth decade of life.
The risk of an OAC occurring in children is minimal
due to the size of the maxillary sinus (2, 5-7).

As we have been able to verify based on the results ob-
tained in our study, the etiology of OAC may be attribut-
ed to traumatisms, periapical surgery, or result as a con-
sequence of alveopalatal fissures, cysts and benign or
malignant neoplasms in the sinus mucosa, yet the most
significant etiological factor is the extraction of the an-
tral teeth, whether caused by the extraction itself, by the
penetration of the roots and teeth to the sinuses, or due
to iatrogenic maneuvers by the dentist (2,3, 6-13). This
is due to the intimate relationship between the maxil-
lary sinus with the tops of the antral teeth, a fine layer of
bone measuring 1 to 7 mm in thickness (1,8,14).

The different authors analyzed in this study do not men-
tion a higher incidence of this pathology on the right
side in comparison with the left side. As regards the
location of the OAC depending on the tooth involved,
there are various opinions in the literature reviewed.
According to Giiven et al. (7), the main cause of the oc-
currence of a communication is due to extraction of the
second premolar, and its results differ from those of the
study published by Von Bonsdorffin 1925 on 84 skulls,
in which he verified that the second molar was the most
closely connected with the floor of the maxillary sinus.
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However, there are various authors who assert that it is
the extraction of the first molar that most often leads to
this pathology (2,6,15). In contrast, our results show that
it is the region of the third molar that is most frequently
involved in the OAC, which coincides with the results
obtained by Skoglund et al. (1) and Abuabara et al. (8),
with the later asserting that it is due to the high number
of third molar extractions performed.

As far as the surgical treatment of OAC, there is no con-
sensus among the various authors on which treatment to
use, although they do agree that if the patient presents
a previous acute or chronic sinusitis, the treatment of
this infection must be administered prior to the surgical
closure of the communication, because if not, the oral
antral communication will reappear. What the major-
ity of the authors do agree on is that if the oral antral
communication persists after 48-72 hours of evolution,
it forms a fistula and becomes permanent, with the con-
sequent risk of sinusitis (1,2). Nevertheless, there is no
consensus of criteria and there is a certain debate among
the authors. Some contend that perforations with a di-
ameter of less than 5 mm may be closed spontaneously
without requiring surgical treatment, provided there is
no prior infection and a stable blood clot forms (13,16),
whereas others such as Giiven (7), Abuabara et al. (8)
and Hanazawa et al. (9) maintain that if the size of the
oral antral communication is 2 mm or greater, it must be
surgically closed.

Multiple techniques have been described for the
treatment of OAC, including the injection of human fi-
brin glue (Tissucol®) in the communication itself; use
of beta-tricalcium (RootRéplica®) and guided tissue re-
generation (GTR) have also been proposed as an option
using alloplastic materials. Another treatment alternati-
ve published with good results is to perform auto-trans-
plantation of the third molar, followed by its subsequent
extraction (8, 17-19).

Lingual flaps are another possibility due to the excellent
vascularization that they offer, but the post-operative
recovery process is complicated for the patient, given
that such flaps may require maxillomandibular fixation
as well as a second surgery in order to set the flap back
into place (20). The use of buccal mucosal flaps in the
genian region has also been described, but it was ob-
served that they cause partial obliteration of the labial
gingival area, with its prosthetic consequences, as well
as stress on the flap due to the movement of the lips and
cheek, thus requiring a secondary vestibuloplasty (12).
Currently, the techniques most often used for the
treatment of OAC are vestibular and palatal flaps (10). In
the results of his study, Amaratunga (2) does not report
any differences between the vestibular trapezoidal flap
and the palatal rotation flap; and like Skoglund et al. (1),
he attributes more importance to the treatment of the si-
nus infection versus that of the surgical technique used.
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Similarly, Giiven (7) asserts that the vestibular trapezoi-
dal flap is a simple technique that is well-tolerated and
offers good results, and that the loss of vestibular depth
is temporary and disappears after 8 weeks. Therefore,
he reserves the palatal rotation flap for cases in which
there is little vestibular depth, and uses the bridge flap
for edentulous patients who have reduced vestibular
depth due to alveolar resorption.

If the size of the oral antral communication is small (3-5
mm), primary closure using sutures is a good alternati-
ve for Abuabara et al. (8), whereas for communications
that are larger than 5 mm, he recommends the use of
Bichat’s fat pad graft, because it is a very vascularized
structure. Although the vestibular trapezoidal flap is the
simplest technique, it offers poor blood irrigation and
causes a decrease in the vestibular depth. In addition,
the palatal rotation flap achieves good blood irrigation,
but the post-operative recovery process is painful for
the patient and requires good adeptness on the part of
the attending doctor. In order to avoid these limitations,
some authors demand that the palatal island flap be used
(16), whereas other authors do not find limitations with
the palatal rotation flap and describe it as the treatment
of choice (10,15).

In our study, the palatal rotation flap is the technique in
which the greatest number of complications is reported,
which namely include the fistulization of the OAC and
partial necrosis of the flap. The same is reported in the
article published by Lee ey al. (15), whereas in the stud-
ies published by Giiven (7) and Anavi et al. (10), none
of these complications are described. This circumstance
may be due to the fact that the OAC treated by Lee et al.
(15) with a palatal rotation flap are in the region of the
third molars, and according to Abuabara et al. (8), this
type of flap is not indicated for communications in this
area because the blood irrigation is compromised in the
rotation of the flap due to the anatomic location of the
previous palatal hole.

However, in OAC treated with a Bichat’s fat pad graft,
only one fistulazation of the communication occurred
).

As our results show, what is certain is that it appears
evident that in the literature reviewed, there are various
authors who recommend using a Bichat’s fat pad graft
due to the excellent results obtained in their studies,
the advantages it offers and the very few postoperative
complications described (11,14, 21-23), possibly attrib-
uted to the excellent vascularization via branches of the
maxillary artery, superficial temporal artery and small
ramifications of the facial artery, according to Hanaza-
wa et al. (9), who assert that it is a technique that may
be applied to many cases, that it is easy to use, has a low
rate of failure if it is performed properly, and produces
minimal discomfort for the patient during the postope-
rative recovery process.
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