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Abstract

Background. Oroantral communication (OAC) is a common complication of tooth extraction, including the
removal of upper third molar (UTM). Orthopantomograms (OPG) may be used to assess the position of UTM
and to detect patients at high risk for OAC.

Objectives. The aim of this study was to use OPG to identify patients at risk of OAC after the extraction of UTM.
Material and Methods. Patients who underwent UTM extraction were divided into two groups. The study group
consisted of 13 patients with OAC. The control group comprised of 50 subjects without OAC. Subsequently, OPG
of all participants, taken before extraction, were analyzed retrospectively by SCANORA software version 5.1. The
analysis included following variables: position of teeth 18 and 28 (according to Archer Third Molar Classification),
distance between the apex of the maxillary third molar and the floor of the maxillary sinus, position of UTM in
relation to the cemento-enamel junction of the adjacent second molar.

Results. In the study group, 92.1% of teeth 18 and 28 were in direct contact with the floor of the maxillary sinus.
The type “d” of tooth impaction, according to Archer Third Molar Classification, significantly increased the risk
of OAC (OR = 14.7; Cl (95%) = 1.4-156.2; p = 0.03). However, in the study group type “3a” was detected more
frequently (15.9%).

Conclusions. The type “d” of tooth impaction, according to Archer Third Molar Classification has a significant
impact on the occurrence of OAC during extraction of UTM (Dent. Med. Probl. 2015, 52, 1, 17-21).
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The development of the maxillary sinus, lo-
cated bilaterally in the corpus of maxilla, begins
in the fetal period. The growth of the maxillary
sinus ends with the eruption of the third molar.
The maxillary sinus shape alterations may lead to
the formation of recess. Alveolar recesses are usu-
ally situated between the two laminas dura of the
alveolar process. Less frequently, recesses are lo-
cated between the roots of the teeth, interradicu-
lar and interdental septa. The presence of alveolar
recess may cause a protrusion of the lateral teeth

roots into the lumen of the maxillarysinus. Pro-
truding roots may be covered only by a thin layer
of mucousa as a consequence of the bone lamina
atrophy [1-3].

The incidence of OAC after the extraction of
canines, premolars and molars ranges from 0.31
to 4% [4] (0.8% after the extraction of third mo-
lars) [5]. This complication occurs most com-
monly after surgical extraction of second premo-
lar, first molar and second molar of the maxil-
la [6], probably due to the proximity of apices of
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these teeth to the floor of maxillary sinus [7]. Ra-
diographs, such as OPG may be used to visualize
the patient’s teeth, temporomandibular joint and
maxillary sinus. Assessment of the teeth position
could be used to estimate the risk of OAC.

Therefore, the aim of this retrospective study
was to identify risk factors for the occurrence of
OAC during the extraction of UTM.

Material and Methods

We reviewed medical records of patients who
underwent the extraction of UTM in the Depart-
ment of Dental Surgery between January 2002
and December 2012. From among 1749 removals
of UTM (882 on the right side and 867 on the left
side), 152 were complicated by OAC. Inclusion cri-
teria for the study group were as follows: occurrence
of OAC during the extraction of UTM, availabili-
ty of pre-extraction OPG in the SCANORA soft-
ware and complete medical documentation. Cas-
es not fulfilling these criteria were excluded from
the study. Only 13 patients fulfilled these require-
ments. The control group consisted of 50 random-
ly selected patients without OAC after UTM ex-
traction. However, only subjects in whom pre-ex-
traction OPG had been taken, were included into
the control group.

OAC was identified by careful socket exami-
nation using a blunt sinus probe (without pressure
to avoid opening the sinus) and by the examina-
tion of patient during nose blowing.

The obtained X-ray image was analyzed ac-
cording to the following parameters:

1. Position of UTM according to Archer Third
Molar Classification (Fig. 1) [8].

2. Distance between the apex of UTM and the
floor of the maxillary sinus.

3. Position of UTM in relation to the cemento-
-enamel junction of the adjacent second molar.

4. Depth of impaction in relation to the adja-
cent second molar (the distance between the most
coronal points of UTM and the adjacent second
molar in vertical plane.

Each OPG was analysed by SCANORA software
version 5.1 (Soredex, Finland). Two observers sepa-
rately evaluated 63 OPGs according to Archer Third
Molar Classification. The observers also identified
and manually selected the following landmarks:

1) apex of UTM,

2) floor of the maxillary sinus,

3) the most coronal point of UTM,

4) the most coronal point of the upper second
molar,

5) cementoenamel junction of the upper sec-
ond molar.

1 2 3

Fig. 1. Archer Third Molar Classification [8].

1 - mesioangular; 2 — distoangular; 3 - vertical;

4 - horizontal; 5 - buccoangular; 6 - linguoangular;

7 — inverted: a — the occlusal surface of the impacted
tooth is at approximately the same level as the occlusal,
surface of the second molar - Class A, b - the occlusal
surface of the impacted tooth is at the middle of the
crown of the adjacent second molar - Class B, c-e - the
occlusal surface of the crown of the impacted tooth is
below the cervical line of the adjacent molar or ever deep-
er, contiguously or even above its roots — Class C [8]

Each image was assessed 3 times on separate
occasions at least a week apart. No differences in
scoring impaction according to Archer Third Mo-
lar Classification were detected between observ-
ers.

Absolute mean differences in positioning
landmarks between observers’ measurements were
as follows: 1 - 0.12 mm, 2 - 0.16 mm, 3 - 0.21 mm,
4 -0.19 mm, 5 - 0.09 mm.

Statistical Analysis

The obtained data was subjected to statisti-
cal analysis. Demographic variables were assessed
with x* test with Yates correction and Mann-
-Whitney test. Logistic regression model was used
to determine the risk factors of the occurrence of
OAC after UTM extraction. P values below 0.05
were considered significant. MedCalc software
version 12.2.1.0 (MedCalc Software, Inc, Mar-
iakerke, Belgium) was used for analyses.
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Results

Statistical analysis revealed age difference be-
tween groups as median age was higher in the
study group (32 vs 23 years). Table 1 presents the
demographic characteristics of both groups.

Twenty-nine (46%) UTM extractions were
performed on the right side of the maxilla and
34 (54%) on the left side. The frequency of OAC
occurrence was similar on both sides of the max-
illa: 7 (53.8%) after extraction of left UTM and 6
(46.2%) after extraction of right UTM.

In the control group, 40 procedures were per-
formed by a dental surgery specialist (80%) and 10
by a resident (20%). In the study group, 10 extrac-
tions were performed by dental surgery specialists
(76.9%) and 3 by a dentists (23.1%).

In the control group, 42 of UTMs were re-
moved surgically (84%) and 8 were removed by
a simple extraction (16%). In the study group all
UTMs were removed surgically (100%). In 6 pa-

Table 1. The demographic characteristics of the groups

Parameter Study Control | Total P
group group

Number of 13 50 63 -

patients

Women 11 (84.6) | 41 (82.0) | 52 (82.5) | 0.9

Men 2(15.4) | 9(18.0) | 11(17.5)

Median age 32 23 - 0.02

18 removed | 7(53.8) | 23 (46.0) | 30 (47.6) | 0.8

28 removed 6(46.2) | 27 (54.0) | 33 (52.4)

Data is presented as median or number (percentage).

tients OAC was simply closed with sutures. In
7 cases a buccal flap was used to close OAC.

OPGs revealed that most of UTMs roots were
in direct contact with the floor of the maxil-
lary sinus or in the lumen of the maxillary sinus
(92.1%). In the study group 2 (15.4%) teeth roots
were located below the level of the sinus floor,
4 (30.8%) were in direct contact with the
floor of the maxillary sinus and 7 (53.8%)
were in the lumen of the maxillary si-
nus. In the control group 3 (6%) of UTMs
roots were situated below the sinus floor, 21
(42%) reached the level of the sinus floor and
26 (52%) protruded into the maxillary sinus lu-
men.

The position of teeth 18 and 28 was also eval-
uated in relation to the cementoenamel junction
of the adjacent second molar. In the study group 5
(38.5%) UTMs were located below the anatomi-
cal neck of the adjacent tooth (apical), 3 (23.1%)
UTMs at the level of the neck, and 5 (38.5%) teeth
above the neck (towards the tooth crown). In the
control group 15 (30%) teeth were situated below
the neck, 19 (38%) at the same level and 16 (32%)
above the neck.

In both groups the type ‘3a’ of UTM impaction
according to Archer Third Molar Classification
occurred most frequently (in a total of 10 patients;
15.9%). According to the results of the statistics,
only the ‘d’ position was a statistically significant
risk factor of the occurrence of OAC after UTM ex-
traction (OR = 14.7, C1 (95%) = 1.4-156.2, p = 0.03).
There were no significant differences in the preva-
lence of other teeth arrangements according to Ar-
cher Third Molar Classification (Table 2).

Table 2. The frequency of upper third molar positions according to Archer Third Molar Classification

1 2 3 4 5 Total
SG CG SG CG SG CG SG CG SG CG SG CG
a 1 2 1 1 2 8 0 0 0 0 4 11
(7.7) 4.0) | (7.7) | 2.0) | (15.4) | (16.0) (30.8) | (22.0)
b 0 5 0 3 1 6 0 0 0 0 1 14
(10.0) (6.0) (7.7) (12.0) (7.7) (28.0)
C 1 4 0 8 2 5 0 0 2 6 5 23
(7.7) (8.0) (16.0) | (15.4) | (10.0) (15.4) | (12.0) | (38.5) | (46.0)
d 2 1 0 0 0 0 1 0 0 0 3 1
(15.4) | (2.0 (7.7) (23.1) | (2.0)
e 0 1 0 0 0 0 0 0 0 0 0 1
(2.0) (2.0)
Total 4 13 1 12 5 19 0 2 6 13 50
(30.8) | (26.0) | (7.7) | (24.0) | (38.5) | (38.0) | (7.7) (15.4) | (12.0)

Data is presented as number (percentage).
CG - control group.
SG - study group.
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Discussion

This study indicates a higher risk of OAC dur-
ing the extraction of UTM in position “d” accord-
ing to Archer Third Molar Classification. Similar
results were obtained by A.A.T. Lim et al. [9]. We
also observed the lack of a link between the radio-
logical picture of roots location in relation to the
maxillary sinus floor (OR = 1.0, Cl (95%) = 0.3-3.4,
p = 1.0) and the incidence of OAC. As OAC re-
quires specialist treatment due to the increased
risk of acute or chronic sinusitis [10], patients with
apparent OAC risk factors on OPG should be re-
ferred to a dental surgeon. Whilst OAC < 2 mm
may spontaneously heal within 48 h after extrac-
tion, OAC > 3-4 mm is not expected to resolve
without intervention and requires surgical treat-
ment [11]. Moreover, without proper management
persistent OAC may transform into oroantral fis-
tula [10]. Contrary to previous research, our study
indicates that OPG may be a useful tool for pre-
dicting the possibility of OAC occurrence [9]. An-
gled periapical radiographies allow for the precise
assessment of the tooth roots anatomy [12]. The
study conducted by Ridao-Sacie et al. [13] showed
that, compared with OPG, periapical radiographs
offer a superior view of teeth; however, with the
exception of a visualization of the maxillary sec-
ond and third molars. These are more visible on
OPG. However, due to higher reliability, computed
tomography (CT) is considered superior to OPG
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