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P R A T I Q U E C L I N I Q U E

The success of root canal treatment depends on
complete debridement and obturation of the root canal
system. Inadequate obturation may result in the failure

of endodontically treated teeth, because of the inability to estab-
lish a seal against fluids and microbes. However, foreign body
reaction to extruded filling materials can also mimic a failure.1

The most frequently used root canal filling material is gutta-
percha, with or without a sealer. In vitro and animal studies have
dealt with the “toxic trends”2–4 of and foreign body reaction1,5 to
gutta-percha points within the  root canal.

The purpose of this article is to report 2 clinical cases of
overfilling with gutta-percha. In the first case, excess filling
material was found to have perforated the cortical bone and
become embedded in the mucoperiosteum. In the second case,
excess obturation material was present in the periapical region.
Both resulted in symptomatic chronic inflammatory reaction
within bone and soft tissue.

Case Reports
Case 1

A 48-year-old man had experienced continuous pain and
discomfort in the area of his left maxillary first molar (tooth

26) since it had been treated endodontically many years earlier.
Because of presumed endodontic failure and at the request 
of the patient, the tooth was extracted. However, the pain
persisted in the same region and, as a result, the patient was
referred to us. A periapical radiograph revealed a 3–4 mm
linear area of radiopaque foreign material, morphologically
consistent with gutta-percha at the apical level of the previ-
ously extracted tooth 26 (Fig. 1a). Under local anesthesia, 
the bony region of this area was explored, but no gutta-percha
or other foreign material was discovered. Because of the 
difficulty of localizing the radiopaque segment, it was decided
to continue the exploratory surgery by raising a full-thickness
flap and cutting a small window through buccal bone. 
The elevated soft tissue flap immediately revealed pink 
gutta-percha between the periosteum and the buccal submu-
cosa at the corresponding bone height (Fig. 1b). The mass of
gutta-percha with the surrounding granulation tissue was
removed and submitted for pathology. Following this, the flap
was repositioned and sutured in place. Healing progressed 
well and the symptoms resolved in 2 weeks (Fig. 1c). 
Histologic examination revealed fibrosis with foreign body
giant cell reaction to gutta-percha. It also showed unknown
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refractile and non-refractile foreign material (Fig. 1d) with
minimal inflammation.

Case 2
A 41-year-old woman was referred for extraction of her

right mandibular second premolar (tooth 45). The patient 
had persistent discomfort in the area of tooth 45 and 
paresthesia in the mental nerve distribution of the face for
many years. Dental history revealed that tooth 45 had been
endodontically treated 20 years earlier and a recent external
injury had caused its crown to fall out. A panoramic image
revealed the retained root of tooth 45 with previous root canal
treatment and also a few fragments of radiopaque material in
the periapical region (Fig. 2a). The extruded material seemed
to have the same density as the gutta-percha inside the canal.
Tooth 45 was extracted followed by deep curettage. The surgi-
cal sample from the apical region was submitted for pathologic
evaluation. Two months later, the patient was pain free and the
paresthesia was resolving (Fig. 2b). Furthermore, histologic

examination revealed minimal inflam-
mation with fibrotic tissue surrounding
empty spaces that represent gutta-percha
dissolved during histologic processing
(Fig. 2c). 

Discussion
Gutta-percha has been the most

widely used root canal filling material 
for over 100 years. Knowledge of its
composition, properties and behaviour
has grown. Most marketed gutta-percha
points contain about 19% to 22% gutta-
percha, 59% to 75% zinc oxide, 1% to
17% heavy metal salts and 1% to 4%
wax or resin.6,7 Friedman and others7

further describe pure gutta-percha as a
material that is rigid at ordinary 
temperatures, becomes pliable at 25°C
to 30°C, softens at 60°C and melts at
100°C with partial decomposition. In
addition, additives are incorporated 
into gutta-percha to improve its
radiopacity, plasticity and age resistance.
The composition of gutta-percha filling
material varies among different
manufacturers and this difference could
account for the varying degrees of toxic-
ity and tissue response.

Numerous early animal studies
emphasized that gutta-percha itself is the
least toxic material and is compatible
with connective tissue.5,8,9 Wolfson and
Seltzer5 studied the reaction of rat
connective tissue to gutta-percha
implants. Using an injection technique,
they implanted gutta-percha cones in the
fascial plane of the dorsal subcutaneous

tissues in rats. Histologically, the implanted gutta-percha
produced an initial acute inflammatory reaction followed by
fibrous encapsulation within 15 days. Therefore, they
concluded that gutta-percha was “nontoxic” and “innocuous.”
Similar studies8,9 revealed that gutta-percha might cause early
short-term inflammatory tissue reaction only.

The inertness of gutta-percha, however, was challenged.
Several in vitro cell culture studies demonstrated that it can be
toxic to human dental pulp cells,3 mouse fibroblasts4 and
inoculated bacteria.10 After evaluation of the reaction of mouse
fibroblasts to multiple marketed gutta-percha preparations,
Pascon and Spangberg4 proposed that this toxicity was attrib-
uted to the leakage of zinc ions, a major component of gutta-
percha, into the culture medium.

Not every brand of gutta-percha causes similar irritation.
Holland and co-workers11 implanted 2 brands of gutta-percha
into rat connective tissue and showed that only 1 type
produced moderate to severe chronic inflammatory reaction.
According to Sjögren and colleagues,12 not only the brand of

Figure 1a: Periapical radiograph showing a
linear radiopaque area (arrow) at the apical
level of the previously extracted left
maxillary first molar.

Figure 1b: Clinical photo during surgical
procedure. Pink gutta-percha (arrow) was
located between the periosteum and the
buccal submucosa of the corresponding
mucosoperiosteal flap.

Figure 1c: A periapical radiograph taken
during the 2-week follow-up visit.

Figure 1d: Photomicrographs of oral biopsy
specimen. The collapsed empty space (Sp)
represents the location of gutta-percha
dissolved during histology processing. The
surrounding fibrosis tissue contains
considerable refractile (arrowheads) and
blackish granular non-refractile foreign
material with giant cell reaction (arrow).
(Hematoxylin and eosin staining, 100×.)
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gutta-percha but also its size and surface characteristics
resulted in different levels of inflammatory response and 
irritation. They tested 3 sizes of gutta-percha using subcuta-
neously implanted Teflon cages in guinea pigs. The large
pieces were well encapsulated and the surrounding tissue was
free of inflammation. The fine particles and exudates evoked
an intense localized tissue response, characterized by the
presence of macrophages and multinucleated giant cells. The
researchers believed that the accumulation of macrophages
might be an important factor in impairment of healing of
periapical lesions.

Sealers can also cause inflammatory reactions. The most
common practice in endodontics is to obturate the canal
system with gutta-percha and sealer. In vitro and in vivo
animal studies13–15 have shown that most sealers when 
overfilled induce varying degrees of periapical inflammation.
However, these findings are limited to cell culture and animal
studies.

Few clinical observations demonstrate that overfilling with
gutta-percha, sealers or both can result in clinical symptoms.
For example, displacement of extruded gutta-percha point
from a root canal into the ethmoid sinus has been reported
previously.16 The resultant symptomatic sinusitis resolved only
after surgical removal of gutta-percha from the ethmoid sinus.
Our first case also showed the displacement of overfilled gutta-
percha through cortical bone and into the adjacent soft tissue.
This is especially relevant for maxillary teeth where the buccal
cortical bone is thin and the root apices are often in close
proximity to the buccal plate. A clinician must, therefore,
carefully measure and obturate canal systems using apex
locator devices and radiographs to confirm working lengths.

In the case of inadvertent overfilling of canals, regular
monitoring with or without surgical removal of overfilled
material might be a proper management technique.

Endodontically overfilled canals that remain symptomatic
may require apical surgery for resolution. There is clinical and
histologic evidence that the presence of foreign materials, such
as extruded root-filling materials, in the periapical area might
complicate post-treatment healing of the periapical tissue.17

We recommend proper localization and evaluation of “overex-
tended” radiopaque filling materials before any surgery to
prevent an unnecessary, repeated or irreversible treatment.
This can be achieved by taking multiple radiographs from
different angles and using the buccal object rule to locate the
extruded material. In our first case, the symptoms resolved
only upon successful localization and removal of excess gutta-
percha from the buccal alveolar periosteum.

Conclusion
Although the presence of microbial infection is the primary

cause of root canal failure in well-treated teeth, foreign body
reaction to extruded root canal filling materials can maintain
the disease and symptoms.17 This current case series suggests
that gutta-percha or sealers may cause an inflammatory
reaction and pain when extruded beyond the confinement of
the root canal system. Clinicians should keep in mind that
overfilled or overextruded filling materials could be displaced
or migrate into the adjacent soft tissue or bone and cause
symptoms. If this happens, proper localization followed by
surgical removal of extruded materials is an acceptable treat-
ment approach for symptomatic relief and satisfactory long-
term outcome. C

Figure 2a: A cropped panoramic image
revealed previously endodontically treated
tooth 45 with overfilled strong radiopaque
material at the periapical area. (Inset:
clinical photo of the surgical specimen
reveals pink pointy gutta-percha [arrow]
fragments.) 

Figure 2b: Periapical radiograph taken at 2-
month follow-up. Some artifacts due to
development are present.

Figure 2c: Photomicrographs of surgical
specimen. The empty spaces (Sp)
containing refractile crystal-like foreign
material (arrowheads) represent the gutta-
percha that was partly dissolved during
histology processing. The surrounding
fibrosis tissue contains blackish granular
non-refractile foreign material (arrow).
(Hematoxylin and eosin staining, 100×; and
inset, 400×.)
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