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Abstract

Background: The aims of this study were to describe the clinical findings of patients that suffered teeth displacement into the maxillary sinus, and to report the surgical technique used to solve this complication.
Material and Methods: A retrospective observational study was conducted involving patients that suffered a displacement of teeth into the maxillary sinus. Demographic and clinical data were recorded from the affected patients and a descriptive statistical analysis was made of the study variables.
Results: A total of nine patients were enrolled, six males (66.7%) and three females (33.3%), with a mean age of
36.0 years (range 22-54). In five patients (55.5%) the displaced teeth remained asymptomatic; however, dental
fragments were retrieved from the maxillary sinus using Caldwell-Luc technique or endoscopic approach.
Conclusions: Dental displacement into the maxillary sinus during the extraction manoeuvres is an uncommon
finding. Even in asymptomatic cases, these displaced teeth should be extracted in order to avoid the development
of sinus pathology.
Key words: Maxillary sinus, dental root fragment, accidental tooth displacement, extraction, surgical complications, Caldwell-Luc.
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Introduction

Medical Center (Barcelona, Spain) approved the present study (protocol number 2020/14-ODO-CMT). All
participants signed consent form prior the surgery. During the course of the study, the Declaration of Helsinki
were abided.
A retrospective study was carried out of nine patients
that presented an accidental dental displacement into
the maxillary sinus occurring during the extraction maneuvers of the posterior maxillary teeth. This complication was diagnosticated by clinical examination and
plain radiographs. Computed tomography (CT) or Cone
Beam CT (CBCT) were also indicated depending on the
preference of the surgeons. Patients were treated in the
Department of Oral Surgery and Maxillofacial Surgery
at the Teknon Medical Center, Barcelona, Spain from
2000 to 2019.
The following data were collected: gender, age, medical
background, type of tooth, sinus infection, and treatment performed in each case. Finally, a descriptive
analysis was made using the statistical package Stata14
(StataCorp., College Station, USA).

Extractions of included teeth are the most common
procedure in a Department of Oral and Maxillofacial
Surgery. Although the overall complication rate related
to this procedure is low, during or after dental extraction can occur nerve injuries, mandibular fractures,
oroantral communications among other possible complications that surgeons must take into account prior the
surgery (1).
Accidental displacement of tooth fragments or of complete teeth towards adjacent anatomical spaces (i.e.
maxillary sinus, infratemporal fossa, buccal space, submandibular space, pterygomandibular space, and lateral
pharyngeal space) is a rare event that requires a specific
treatment in each case (2).
The maxillary sinus is the anatomical space located in
the maxilla bone most often affected by this complication (3,4). Dental displacement towards maxillary sinus
occurs more frequently during the extraction maneuvers of the maxillary first molar or the upper wisdom
tooth, with an estimated prevalence of 0.6-3.8% (5,6).
Among the different etiologies described in the literature, iatrogenic cases resulting from dental treatment
are the most common cause of foreign bodies displaced
towards this cavity, followed by trauma (7).
Some risk factors related to teeth migration to adjacent
spaces have been suggested, such as the close anatomical relationship, the use of excessive and uncontrollable
forces, the lack of clinical experience and the poor clinical and radiological assessment (8,9). Other aspects,
such as the depth of inclusion or the teeth anatomy, including the number and shape of roots and the angulation of the third molar may increase the risk of these
accidental dental displacements (10-12).
In the event of dental displacement towards the maxillary sinus, the tooth or fragment involved can lodged
between the outer cortical layer and the buccal mucosa,
between the floor and the mucosa of the maxillary sinus,
or penetrate through the membrane of the sinus (12). An
accurate diagnosis with plain radiographs or even with
computed tomography images is mandatory to retrieve
the foreign bodies from the maxillary sinus (11,13,14).
On the other hand, according to the literature, there are
three surgical approaches to remove dental fragments
from the maxillary sinus; the Caldwell-Luc technique,
the endoscopic procedure and the crestal route (15).
There are few studies in the literature which mention
dental displacement into the maxillary sinus because its
incidence is low. Thus, this report aims to describe nine
clinical cases of teeth or roots displaced into the maxillary sinus, and to report the surgical technique used to
solve this complication.

Results

In total, nine patients (six males, three females) aged 2254 (mean 36.0 years) presented root or tooth displacement into the maxillary sinus during tooth extraction
maneuvers. Four patients (44.4%) had the upper wisdom
teeth entirely displaced into the maxillary sinus and the
rest of cases (55.6%) were palatal roots of the first or second molar. The clinical features of the sample were displayed in Table 1. All patients have a panoramic radiograph (PR) prior the removal of the upper teeth (Fig. 1).
After this complication occurred, the alveolar ridge
was closed by primary intention and the recovery of
the teeth was done in a different appointment; after two
weeks in the asymptomatic cases or after the remission
of acute symptoms in the cases of sinus infection. Periapical radiographs and PRs were taken after the teeth
were migrated into the sinus cavity (Fig. 1,Fig. 2), and
CT or CBCT study were also performed in six cases
(66.7%) in order to assess the position of the teeth and
the changes in maxillary sinus mucosa (Fig. 3, Fig. 4).
Four patients (44.4%) showed an acute maxillary sinusitis infection occurred after the teeth were displaced.
This condition was treated with Amoxiciline [750 g 1
tablet every 8h for 7 days (GlaxoSmithKline, Madrid,
Spain)] and analgesics (Ibuprofen [600 mg 1 tablet every 8h for 3-5 days (Algiasdin 600; Esteve, Barcelona,
Spain)] prior to the surgical approach.
In seven cases (77.8%) the Caldwell-Luc approach was
performed in order to rescue the displaced teeth. Surgical procedures were made under Articaine 4% with
epinephrine 1:100.000 (Ultracain, Normon; Madrid,
Spain) and multimodal conscious intravenous sedation.
Only in one case general anesthesia was required.

Material and Methods

The local Institutional Review Board of the Teknon
e103

Dental displacement into the maxillary sinus

Med Oral Patol Oral Cir Bucal. 2021 Jan 1;26 (1):e102-7.

Fig. 2: Periapical x-ray view showing the fragment of the
palatal root of 2.7 (R) displaced into the left maxillary sinus.

Patients were placed in the supine position to fall the
root into the posterior part of the maxillary sinus and
supracrestal incision was placed in the alveolar ridge,
with two releasing incisions in the mesial and distal aspect of the proposed area. After the flap was elevated,
a sterile low-speed handpiece with a tungsten carbide
drill and under profuse sterile saline irrigation was used
to remove part of the bone of the lateral wall of the maxillary sinus. The sinus mucosa was perforated through
the window in order to remove the displaced roots or
teeth. After teeth were extracted, only hyperplastic
maxillary sinus mucosa was removed (Fig. 3), leaving
the healthy sinus mucosa. Finally, the mucoperiosteal
flap was sutured with 3/0 silk (Silkam, Braun; Tuttlingen, Germany) by primary intention.
In the remaining two patients (22.2%) the displaced
teeth were removed by transnasal endoscopy and under local anesthesia and conscious intravenous sedation
(Fig. 4).

Fig. 1: Panoramic radiograph view prior to extraction
(A) and after the first attempt of removal (B). Computed tomographic view (coronal section) showing 1.8
displaced into the right maxillary sinus (C).

Table 1: Clinical features of the sample.

CLINICAL FEATURES OF THE NINE PATIENTS
Case number
Gender
Age (year)

1
M
38

Medical background

No

Tooth or tooth
fragment

2.8

Additional studies

PR +
CT

PR + CT

PR

PR + CT

PR

No

Yes

No

No

LA +
IS
CL

GA

LA + IS

CL

No

No

Preoperative maxillary sinus infection
Anesthesia
Surgical technique
Postoperative
complications

2
F
27

3
4
5
6
M
M
F
M
54
48
31
36
Diabetes
No
No
No
No
mellitus I
Palatal Palatal root
Palatal
Palatal
Palatal
root of 2.7
of 2.7
root of 2.6 root of 2.6 root of 2.7

7
F
22

8
M
42

9
M
26

No

No

No

1.8

1.8

2.8

PR

PR +
CT

PR +
CBCT

PR +
CBCT

No

No

Yes

Yes

Yes

LA + IS

LA + IS

LA + IS

LA + IS

LA + IS

CL

CL

CL

CL

LA +
IS
CL

No

Yes

No

No

Yes

NE+ND NE+ND
No

No

M; male, F; female, PR; panoramic radiograph, CT; computed tomography, CBCT; cone beam computed tomography, LA; local anesthesia, IS;
intravenous sedation, GA; general anesthesia, CL; Caldwell-Luc operation, NE; nasal endoscopy, and ND; nasal drainage.
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The tooth was localized and removed with the endoscope
equipped with a digital video unit, and in addition, when
pathological changes were detected in the sinus mucosa, it was removed with punches of the endoscope. After
the operation, a nasal drainage was placed for 2 days.
The patients received an Amoxiciline [750 g 1 tablet
every 8 hours for 7 days (GlaxoSmithKline, Madrid,
Spain)], and an analgesic and anti-inflamatory drugs
with Ibuprofen [600 mg 1 tablet every 8 hours for 3-5
days (Algiasdin 600; Esteve, Barcelona, Spain)] or Diclofenac [50 mg 1 tablet every 8 hours for 3-5 days (Diclofenaco Llorens 50 mg; Llorens, Barcelona, Spain)]
and Paracetamol [1g 1 tablet every 8 hours for 3-5
days (Gelocatil; Ferrer, Barcelona, Spain)] as a rescue
medication. Twenty-four hours after the procedure, the
patients rinsed with a 0.12% chlorhexidine solution
(Clorhexidina Lacer; Lacer, Barcelona, Spain) every 12
hours for 15 days. Postoperative instructions were explained to all patients.
No cases of intra-operative complications were found,
but two patients presented a postoperative infection in
the maxillary sinus that was treated with Clindamycin
[300mg 1 tablet every 6 hours for 7 days (Dalacin 300;
Pfizer, Madrid, Spain)] and Budesonide [100μg 2 instillations in each nares for 1 month (Budesonida AldoUnión; Laboratorios Aldo-Unión, Barcelona, Spain)].

Fig. 3: Tomographic view (coronal section) showing a fragment corresponding to the palatal root of
2.6 displaced into the left maxillary sinus (A). Root
fragment and hyperplastic sinus mucosa removed
during Caldwell-Luc intervention (B).

Fig. 4: Recovery of the tooth through the nasal route (endoscopy). (A) CBCT
panoramic reconstruction (B) Frontal CT scan (C) Axial CT scan. Note the tooth
displaced and the signs of pathology in the right maxillary sinus. (D) Endoscopic
approach view through the nasal route.
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Discussion

an endoscopic surgery (13,17). As Wooley and Patel (18)
suggest, the untreated maxillary sinusitis may affect the
other paranasal sinuses, so when signs of sinusitis appears an early treatment is mandatory to prevent future
complications.
Leaving the tooth or tooth fragments is an option described in cases of accidental intraoperative displacement without signs of sinusitis and when the displaced
fragments are small (18). However, the majority of the
authors recommend the retrieval of these foreign bodies
even in asymptomatic cases in order to prevent sinus
infection and their complications (11,13).
Endoscopic retrieval and CL approach are the most described surgical methods in the literature to remove foreign bodies from the maxillary sinus cavity (13,17,19-21).
In our opinion and in accordance with Huang et al. (11),
socket via should be avoided to extract displaced elements in order to prevent the enlargement of oroantral
communication. However, this approach can be indicated
when there is a large defect on the alveolar ridge and there
is no risk of augmentation of oroantral communication.
For a long time, CL was the treatment chosen to remove
accidental displaced roots or dental implants into the
maxillary sinus because is a well-described technique
that allows an excellent access with a simple surgical
technique (11,13). However, this approach is invasive
with worse recovery and higher number of complications
than minimally invasive endoscopic surgery (20,21).
In the last decades, due to the emergence of endoscope,
the retrieval treatment is more conservative and well tolerated (14). Endoscopic device can be used transnasal,
through a bone window in the canine fossa or through
the socket. This technique allows a visualization of the
maxillary sinus, a faster recovery of the patients and
respects the integrity of maxillary sinus (20-22). Nevertheless, one limitation of this approach is that should
be associated with local flaps in order to close oroantral
communication (23,24).

Although foreign bodies in the maxillary sinus is an
uncommon finding, dental maneuvers during the extraction of maxillary posterior teeth can cause dental
displacement. Despite the low incidence of this complication, according to Hara et al.’s review (7), out of
407 cases of foreign bodies displaced towards maxillary
sinus, 220 were tooth roots. In our sample, six males
and three females presented two palatal roots of the first
molar, three palatal roots of the second molar, and four
wisdom teeth with fused roots displaced into the maxillary sinus.
According to previous published papers, this complication is more common in the upper wisdom tooth or
the first molar, and in males patients (12). Etiology of
displacement of the teeth into the maxillary sinus is
multifactorial and well-known. Risk factors that can
influence this complication are an inadequate clinical
and radiological assessment, a lack of surgical experience with the application of excessive apical forces
with the elevators, and the maxillary sinus features.
Regarding the clinical and radiological evaluation, it
must be pointed out the teeth anatomy, specially teeth
with fused roots and conical shape, the depth of inclusion and the close relationship between the roots and the
maxillary sinus (10-12). Other aspects such as the presence of a pneumatic sinus, or the existence of periapical
lesions must also be duly considered before the surgery
(10). Thus, antral teeth and germs with single or fused
roots located in a high position and with a close relationship to the maxillary sinus are more prone to suffer this
kind of complication. In this line, the four wisdom teeth
displaced in our sample had fused roots with conical
shape. Furthermore, all the roots involved in the present
study had a close relationship with the maxillary sinus.
When dental displacement is suspected, an immediate
diagnosis must be established. Clinically, it is noted
the disappearance of the root fragment or the complete
tooth with an oroantral communication (4). However,
x-ray images are needed to verify the dental mobilization into maxillary sinus. In the vast majority of cases
PR is sufficient to confirm displaced teeth but the use
of CT allows to confirm the size of the dental fragment,
the pathologic changes in sinus mucosa and to perform
an accurate surgical plan (13,14). In our sample, the CT
study was necessary in six patients.
The main complication of tooth displacement into the
maxillary sinus is the appearance of maxillary sinusitis
produced by the presence of an oroantral communication or the irritation produced by the displaced teeth
(16). In the present sample, four patients showed clinical and radiological signs of maxillary sinusitis. The
treatment of this complication comprises removal of
the dental fragments, followed by the elimination of the
pathological sinus mucosa adopting a CL approach or

Conclusions

Within the limitations of the present study, it can be
concluded that the risk of teeth displacement into the
maxillary sinus is low and may be reduced by an accurate clinical and radiographic diagnosis and conducting non-traumatic dental extraction. In addition, even
in asymptomatic patients, the retrieval of these dental
fragments should be mandatory in order to avoid the
development of sinus pathology.
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