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CASE SERIES

Management of Intraoperative Endo-Sinus
Communications in Maxillary Posterior Teeth:

A 15-Case Series

ABSTRACT

Background: The anatomical relationship between posterior maxillary teeth and the
maxillary sinus may predispose to intraoperative complications during endodontic
treatment. While sodium hypochlorite extrusion into the sinus has been sporadical-
ly reported, no case series has described direct intraoperative endo-sinus commu-
nications.

Methods: Fifteen cases of intraoperative endo-sinus communication were docu-
mented during root canal treatment or retreatment of maxillary premolars and
molars. Clinical signs included profuse bleeding synchronous with respiration, the
presence of nasal mucus in the pulp chamber, disappearance of sodium hypochlo-
rite solution, and contamination of paper points. In all cases, a Valsalva maneuver
was performed and confirmed the presence of communication. Management strat-
egies included immediate obturation when the canal could be dried or hemostasis
achieved, or provisional sealing with Teflon and IRM with or without calcium hydrox-
ide dressing when immediate obturation was not possible. Patients were followed
clinically and radiographically..

Results: In 4 cases (26.7%), endodontic obturation was completed in a single visit,
while in 11 cases (73.3%) obturation was postponed. Among the latter, 4 cases
received calcium hydroxide dressing and 7 had no intracanal medicament. In all
cases, the communication resolved spontaneously within one week. At a mean
follow-up of 3.9 years (range: 1-10 years), no patient developed persistent sinonasal
symptoms or radiographic evidence of sinus pathology.

Conclusions: This case series provides the first clinical description of intraoperative
endo-sinus communications. When promptly recognized and appropriately managed,
these events do not appear to compromise the long-term prognosis of endodontic
treatment. Careful preoperative radiographic assessment, accurate working length
determination at the first appointment, and controlled instrumentation are essential
to prevent recurrence. Different obturation techniques may be successfully applied,
with bioceramic sealers offering potential advantages in postoperative comfort.
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Figure 1

Periapical radiographs
of maxillary posterior
teeth showing different
anatomical relationships
with the maxillary sinus.
(A) First maxillary molar
with a very pneumatized
sinus, in close contact
with the root apices.

(B) Maxillary premolar
with minimal penetration
into the sinus cavity.

(C) Maxillary molar in
which the palatal root
shows direct relation-
ship with the sinus floor.

Introduction

he maxillary sinus is the
largest of the paranasal
sinuses, with development
beginning in the third
month of fetal life and con-
tinuing throughout adolescence. Its
morphology and degree of pneumatiz-
ation are highly variable, and in the
posterior maxilla, close anatomical
relationships often exist between the
sinus floor and the roots of premolars
and molars (1). While first premolars
are usually distant from the sinus, the
second premolars and molars frequent-
ly present close proximity. CBCT stud-
ies report that up to 15-25% of second
premolars and 40-45% of molar roots
protrude into the sinus cavity, with the
mesiobuccal root of the second molar
and the palatal root of the first molar
most commonly involved (2-5). Such
anatomical variability underscores the
clinical importance of accurate pre-
operative assessment (Fig. 1).
In oral and maxillofacial surgery, sev-
eral complications have been associat-
ed with sinus involvement. Extractions
of posterior maxillary teeth may result

in oroantral communications (OAC),
displacement of root fragments, or
subsequent development of chronic
sinusitis (6). Implant surgery also pre-
sents challenges, particularly in the
atrophic posterior maxilla where sinus
augmentation is often required to
achieve adequate bone volume (7-10).
Endodontic procedures can also involve
the maxillary sinus. The intimate ana-
tomical relationship between posterior
maxillary teeth and the sinus floor
means that endodontic pathoses and
treatments may have direct conse-
quences for sinus health (11). Extrusion
of filling materials or irrigants beyond
the apical foramen may lead to sinus
involvement, foreign body reactions, or
acute sinusitis (Fig. 2). Although sodium
hypochlorite (NaOCI) accidents are rare,
isolated case reports have documented
its accidental extrusion into the maxil-
lary sinus with severe inflammatory
consequences (12—14).

Intraoperative complications may also
occur during endodontic procedures
when overinstrumentation leads to per-
foration of the Schneiderian membrane.
In such cases, a positive Valsalva maneu-
ver can be observed, often accompanied
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by bleeding and the leakage of nasal
mucus into the operative field (15). This
clinical scenario represents a direct
communication between the root canal
system and the maxillary sinus. At
present, no intraoperative endo-sinus
communications have been reported in
the literature, and consequently no clin-
ical guidelines are available on how to
manage this complication. The present
case series is the first to describe and
document the management of such endo-
sinus communications.

This study addresses a current gap in the
literature, as no systematic case series on
intraoperative endo-sinus communica-
tions has yet been reported. The objective
of the present work was therefore to
document the clinical presentation,
management strategies, and outcomes of
15 such cases, with the aim of providing
practical guidance for clinicians con-
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Figure 2

(A) Intraoperative periapical radiograph
showing extrusion of gutta-percha and
sealer into the maxillary sinus.

(B) CBCT sagittal reconstruction confirm-
ing the presence of a direct communica-
tion between the root apex and the
maxillary sinus cavity.

fronted with this rare but clinically sig-
nificant complication.

Management of Cases

All patients included in this series pre-
sented with a maxillary premolar or
molar requiring endodontic treatment or
retreatment due to extensive carious de-
struction, prosthetic needs, or persistent
periapical pathology. Each patient pro-
vided written informed consent before
undergoing endodontic therapy. This
study was conducted in accordance with
the ethical principles of the Declaration
of Helsinki.

All patients signed written informed
consent for treatment and for the use of
anonymized images. Preoperative peri-
apical radiographs revealed a close ana-
tomical relationship between the treated
roots and the maxillary sinus floor. In
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Figure 3

Clinical image extracted
from an intraoperative
video during the
Valsalva maneuver. The
palatal canal shows an
endo-sinus communica-
tion with profuse
bleeding. The blood
outflow, synchronous
with respiration, was so
intense that it splashed
against the mouth
mirror.

Figure 4

Clinical image extracted
from an intraoperative
video during the
Valsalva maneuver.
Nasal mucus from the
sinus extrudes through
the palatal canal,
forming a visible bubble
at the canal orifice,
confirming the presence
of an endo-sinus
communication.

some patients, cone-beam computed
tomography (CBCT) was performed and
confirmed the proximity.

Cone-beam computed tomography
(CBCT) examinations were acquired
when necessary with a Carestream 8100
unit (Carestream Health, USA), using
a limited field of view (5 x 5 cm) and a
voxel size of 0.2 mm.

Endodontic procedures were initiated
with a size 10 K-file (Dentsply Maillefer,
Ballaigues, Switzerland) to establish the
working length. The working length was
determined using the Morita TriAuto
ZX2 apex locator integrated with endo-
dontic motor (J. Morita Corp., Osaka,
Japan) and confirmed radiographically
only in doubtful cases. Canal patency
was maintained with a size 10 K-file.
Canal shaping was carried out with the
ProTaper Gold system (Dentsply Maille-
fer, Ballaigues, Switzerland), used ac-
cording to the manufacturer’s instruc-
tions, and completed once the instru-
ment flutes were filled with clean
dentin debris.

Irrigation was performed with 5.25%
sodium hypochlorite (Niclor; Ogna,
Muggio, Italy), delivered in three ali-
quots of 5 ml each using dedicated ir-
rigation cannulas (IrriFlex; PD Produits
Dentaires, Vevey, Switzerland) pos-
itioned 2 mm short of the root apex.
When an intraoperative communication
was suspected, NaOCI irrigation was

discontinued and replaced by the iVac

negative pressure system. A final rinse

with 10% EDTA (Tubuliclean; Ogna,

Muggio, Italy) was then performed.

During or towards the end of canal

preparation, four different intraopera-

tive findings were observed:.

1. Profuse bleeding into the pulp cham-
ber, which, being synchronous with
respiration, was cyclically re-aspir-
ated into the canal system (Fig. 3).

2. Presence of nasal mucus in the pulp
chamber, clearly of paranasal origin
(Fig. 4).

3. Disappearance of sodium hypochlor-
ite solution from the pulp chamber
during irrigation.

4. Paper points contaminated with
blood or nasal mucus during canal
drying.

In all 15 cases, a Valsalva maneuver was

performed intraoperatively to confirm

Schneiderian membrane perforation. The

maneuver was positive in every patient,

demonstrating the presence of an iatro-
genic communication between the endo-
dontic space and the maxillary sinus.

Following confirmation of endo-sinus

communication, the management strat-

egy was adapted to the intraoperative
conditions of the canal system. When
the canal could be adequately dried, or
hemostasis was obtained with the aid
of topical hemostatic agents (10), endo-
dontic obturation was completed in the

1
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Figure 5

Case of endo-sinus
communication involving
the mesial root,
managed in a single
visit.

(A) Preoperative
periapical radiograph.
(B) Working length radio-
graph.

(C) Postoperative
radiograph after
endodontic Coneless
obturation.

(D) Three-year follow-up
radiograph showing com-
plete healing and
absence of sinus
involvement.

1l

same visit. Conversely, when persistent
bleeding or nasal mucus prevented
satisfactory drying, obturation was
postponed. In these cases, the canals
were provisionally sealed with teflon
and temporary restorative material. At
the operator’s discretion, an inter-
appointment dressing with calcium
hydroxide was placed, while in other
cases no intracanal medicament was
used.

When required, hemostasis was
achieved with 38% ferric sulfate (ga-
lenic preparation) applied using paper
points at working length.

When intracanal medicament was in-
serted, a calcium hydroxide paste
(Stomidrox; Stomygel SRL, Rome, Italy)
was placed for 1-2 weeks until the
subsequent appointment.

Obturation was performed with differ-
ent techniques. In cases of single-cone
or warm vertical compaction, ProTaper
Gold conform-fit gutta-percha cones
(Dentsply Maillefer, Ballaigues, Switz-
erland) were used. In cases of coneless
obturation, the Obtura III Max device
(Obtura Spartan, Algonquin, IL, USA)
was employed. A bioceramic sealer
(Ceraseal; Meta Biomed, Cheongju,
Republic of Korea) was applied in all
cases. No collagen barrier was placed.
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Temporary sealing was standardized
using Teflon tape followed by IRM
(Dentsply Sirona, Charlotte, NC, USA).
All patients were subsequently recalled
for completion of endodontic treatment
and were monitored both clinically and
radiographically to assess healing and
exclude persistence of sinus-related
symptoms.

Postoperative instructions included
informing patients about the possibility
of mild nasal bleeding, advising against
Valsalva maneuvers or nose blowing.
No antibiotics were prescribed, and
analgesics were recommended only as
needed.

Results

A total of 15 cases of intraoperative
endo-sinus communication were docu-
mented. All patients presented with a
positive Valsalva maneuver, confirming
the presence of a communication be-
tween the root canal system and the
maxillary sinus.

In 4 cases (26.7%), the canals could be
adequately dried, or hemostasis was
achieved with the aid of topical hemo-
static agents, and endodontic obturation
was completed in a single visit. (Fig. 5)
In the remaining 11 cases (73.3%), pro-
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fuse bleeding or nasal mucus prevented ceived an interappointment dressing

Fig“’:sgepsr:r?]%?]rtagf": immediate obturation. These cases were with calcium hydroxide, while in 7
maxillary molar scheduled managed with a two-visit approach, cases (46.7%) no intracanal medicament

for endodontic treatment sealed provisionally with Teflon and was placed (Fig. 6,7).
due to pulpitis. The IRM. Among them, 4 cases (26.7%) re- All patients were recalled for comple-

complex root anatomy
and suspected sinus
involvement prompted a
CBCT evaluation prior to
therapy. (A) Periapical
radiograph showing a
close relationship
between root apices and
the maxillary sinus floor.
(B) CBCT axial slice
confirming apical
protrusion into the sinus
cavity. (C) CBCT coronal
view demonstrating the
protrusion of all root
apices into the sinus.

Figure 7

Same case as in Figure 6,
managed in two visits.
The tooth was obturated
using the coneless
endodontic technique. (A)
Postoperative periapical
radiograph after
completion of root canal
treatment. (B) Four-year
follow-up radiograph
showing stable periapical
healing and absence of
sinus-related complica-
tions.

Giornale Italiano di Endodonzia Early Access 2025




[

Bugea C et al. /
4

Case | Age/Sex | Tooth azgfve d Intraoperative findings Management Follow-up
1 M 17 P Paper points contaminated with blood/mucus | Immediate obturation | 4 'Y

2 M 16 D Paper points contaminated with blood/mucus | Immediate obturation | 3 Y

3 M 16 M Disappearance of NaOCI Immediate obturation | 4 Y

4 F 26 P Nasal mucus in pulp chamber Immediate obturation | 10 Y

5 M 15 P Paper points contaminated with blood/mucus | Ca(OH), (Stomidrox) | 1Y

6 M 26 P Profuse bleeding synchronous with breathing | Ca(OH), (Stomidrox) |2Y

7 M 27 M Paper points contaminated with blood/mucus | Ca(OH), (Stomidrox) |5Y

8 F 16 D Paper points contaminated with blood/mucus | Ca(OH), (Stomidrox) |3Y

9 M 16 M Paper points contaminated with blood/mucus | No medication 4y

10 M 26 P Disappearance of NaOCI No medication 1Y

11 M 26 P Profuse bleeding synchronous with breathing | No medication 4y

12 M 16 M Profuse bleeding synchronous with breathing | No medication 6Y

13 F 17 P Profuse bleeding synchronous with breathing | No medication 3Y

14 M 27 P Profuse bleeding synchronous with breathing | No medication 7Y

15 M 16 P Disappearance of NaOCI No medication 1Y

tion of endodontic treatment and were lary sinus (12—-14).
Table 1 followed clinically and radiographic- The distribution of affected teeth and

Summary of 15 cases of
intraoperative endo-si-
nus communication

ally. The mean follow-up period was
3.9 years (range: 1-10 years). No patients
reported persistent sinonasal symptoms
or complications during the observation
period.

Clinical details of 15 cases of intrao-
perative endo-sinus communication,
including tooth, root involved, intrao-
perative findings, management, and
follow-up are shown in Table 1.

Discussion

In this case series, we report 15 instan-
ces of intraoperative endo-sinus com-
munication that occurred during root
canal treatment or retreatment of
maxillary posterior teeth in close prox-
imity to the sinus floor. All patients
presented with a positive Valsalva
maneuver, confirming the presence of
a direct communication between the
endodontic space and the sinus cavity.
To our knowledge, this is the first case
series describing such a complication,
as the literature to date has reported
only three isolated cases of sodium
hypochlorite extrusion into the maxil-
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roots in our sample was consistent with
previous CBCT studies investigating
the anatomical relationships between
posterior maxillary teeth and the sinus.
Large radiological investigations have
shown that only 1-2% of first premolars
and up to 15—-25% of second premolars
are in contact with or protrude into the
sinus, whereas the prevalence increas-
es markedly for molars, with 40-45%
of first molar roots and up to 45% of
second molar roots projecting into the
sinus cavity (2-5). Root-specific analy-
ses confirm that the mesiobuccal root
of the second molar and the palatal root
of the first molar are most frequently
involved, with frequencies ranging
from 30—40% in different populations
(3,6). These anatomical data explain
why, in our series, the majority of endo-
sinus communications occurred in
molars, while only a few premolars
were affected.

Furthermore, studies have demonstrat-
ed that younger individuals tend to
present shorter distances between
apices and the sinus floor, with a high-
er prevalence of root protrusion into
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Figure 8

Endo-sinus communica-
tion involving the palatal
root (apical size #50).
(A) Intraoperative
microscopic view
showing the communica-
tion as a dark area,
resembling the
appearance of post-ex-
traction sockets with
sinus opening.

(B) One-week recall
without interappoint-
ment dressing: the sinus
membrane can be
visualized at the apical
level. In such cases,
particular caution is
required to avoid
patency filing or
overinstrumentation,
which could recreate the
communication.

the sinus cavity (4,7,8). Although age
distribution was not a primary focus
of our series, this factor may represent
an additional risk variable when plan-
ning endodontic treatment in the pos-
terior maxilla.

Intraoperative signs observed in our
series included profuse bleeding syn-
chronous with respiration, the presence
of nasal mucus in the pulp chamber,
disappearance of sodium hypochlorite,
and contamination of paper points with
blood or mucus. In all cases, the Val-
salva maneuver confirmed the presence
of communication, underscoring its
utility as a simple intraoperative diag-
nostic tool (15).

Management depended on the possibil-
ity of drying the canal and controlling
bleeding. In four cases (26.7%), obtur-
ation was completed in a single visit.
In the remaining eleven cases (73.3%),
definitive obturation was postponed,
with provisional sealing using Teflon
and IRM. Among these, four cases re-
ceived calcium hydroxide as an inter-
appointment dressing, while seven had
no intracanal medicament. Important-
ly, in all cases the communication re-
solved spontaneously within one week,
(Fig. 8) and no differences were ob-
served in clinical outcome between
teeth that received calcium hydroxide

and those that did not.

At follow-up (mean: 3.9 years; range:
1-10 years), none of the patients de-
veloped persistent sinonasal symptoms
or radiographic evidence of chronic
sinusitis. These findings indicate that,
when promptly recognized and man-
aged, intraoperative endo-sinus com-
munications may have a benign course
and do not compromise the long-term
prognosis of endodontic treatment.
Another relevant clinical aspect is the
determination of working length (WL)
in maxillary posterior teeth. Electron-
ic apex locators are widely considered
reliable, but their accuracy may be
compromised when root apices are in
contact with the sinus cavity. An ex
vivo study demonstrated that the Root
ZX apex locator significantly overesti-
mated the real WL in palatal roots
communicating with the sinus, while
no error was observed in roots without
such relationship (17). This finding is
crucial, as inaccurate WL determina-
tion in these cases may increase the
risk of overinstrumentation, extrusion
of irrigants, or debris into the sinus. For
this reason, in clinical practice, WL
determination should always be con-
firmed radiographically when treating
teeth in close proximity to the sinus
floor.
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In addition, shaping of curved canals A precise assessment of maxillary sinus
with NiTi rotary systems can progres- involvement was limited by the use of
sively modify canal curvature, leading non-standardized imaging. Ideally, a
to WL changes. An in vitro study baseline preoperative CBCT (limited
showed that overinstrumentation in field of view, low-dose) and a follow-up
curved canals resulted in canal CBCT would be required to objectively
straightening and a mean WL variation document the extent of Schneiderian
of 0.4—0.5 mm (18). This highlights the membrane involvement and to demon-
importance of frequent WL reassess- strate healing versus persistence (e.g.,
ment during shaping procedures to resolution of mucosal thickening or
prevent inadvertent overinstrumenta- closure of the communication). Reli-
tion and possible perforation of the ance on intraoperative signs (such asa
sinus floor. positive Valsalva maneuver) and peri-
Accurate preoperative radiographic apical radiographs alone may lead to
assessment is also essential in pre- misclassification. Future prospective
venting and recognizing endo-sinus studies should incorporate standard-
communications. While CBCT provides ized CBCT protocols, while main-
the most precise evaluation of root— taining adherence to the ALARA
sinus relationships, periapical and principle to minimize radiation expos-
panoramic radiographs remain the ure. Where feasible, adjunctive outcome
first-line diagnostic tools in daily prac- measures—such as ENT evaluation or
tice. Importantly, clinicians should not sinonasal symptom scoring—should
only look for the apparent projection of also be included.

the root apex into the sinus cavity, but

also for indirect radiographic signs that Conclusions

may indicate close anatomical contact.

These include interruption of the cor- This case series documents, for the first
tical outline of the sinus floor, absence time, intraoperative endo-sinus com-
of the periodontal ligament space, munications during root canal treat-
apical darkening of the root, and up- ment of maxillary posterior teeth. These
ward curving of the sinus floor envel- events, although rare, can be promptly
oping the apex. The presence of mul- recognized through characteristic clin-
tiple signs significantly increases the ical signs and confirmed by the Valsal-
likelihood of true root protrusion into va maneuver.

the sinus, as confirmed by CBCT (19). The communication resolved spontan-
Careful evaluation of these features on eously within one week in all cases,
preoperative radiographs may therefore and no differences were observed be-
provide an early warning and help tween teeth medicated with calcium
prevent inadvertent intraoperative hydroxide and those managed without
complications. interappointment dressing. Endodontic
An important aspect of case manage- treatment was successfully completed
ment is the chemomechanical cleaning in all patients without subsequent sin-
phase. Adequate irrigation protocols, onasal complications.

combined with negative pressure de- An important aspect not to be under-
livery—particularly when communi- estimated is the accurate determination
cation is suspected—are crucial to of working length at the first appoint-
minimize the risk of extrusion into the ment, in order to avoid tearing the sinus
sinus and to ensure effective microbial membrane again at a subsequent visit.
control. This is consistent with recent Once the communication has been con-
evidence emphasizing both the safety trolled, different obturation techniques
and efficacy of optimized irrigation can be employed successfully. Recent
strategies (20). evidence indicates that bioceramic
Limitations sealers, in particular, may reduce pos-

Bugea C et al.
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toperative discomfort while ensuring
long-term success rates comparable to
conventional methods (21).

Careful radiographic assessment, ac-
curate and repeatedly verified working
length determination, and controlled
canal instrumentation are therefore
essential to minimize the risk of this
complication and ensure favorable long-
term outcomes. These findings are in
line with previous clinical reports that
emphasize the challenges posed by
anatomical variability of root canal
systems and the importance of meticu-
lous radiographic and clinical evalua-
tion (22).
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