Accidentally extruded calcium hydroxide into a cystic lesion
associated with an adjusted tooth. A case report.
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Accidentally extruded calcium hydroxide into a cystic lesion associated with an adjusted tooth.
A case report.

Introduction

During endodontic treatment, it is essential to ensure that interappointment intracanal medica-
ments and filling materials remain confined within the root canal system. The extrusion of
filling materials, particularly in the maxillary and mandibular posterior teeth, poses a sig-
nificant iatrogenic risk to adjacent anatomical structures, such as the maxillary sinus or the
inferior alveolar nerve (Escoda, 2007).

Although endodontic materials are generally biocompatible, their presence beyond the apex
can act as a foreign body, leading to irritation of the periapical tissues. This irritation may
result in treatment failure, chronic inflammation (Nair, 2003; Ektefaie, 2005), delayed tissue
repair, or various postoperative complications (Yamaguchi, 2007). The radiopacity of materials
used in endodontics facilitates the detection of extrusion and the assessment of its extent.

Radiographic evaluation plays a crucial role in diagnosing dental and periapical conditions.
Two-dimensional imaging, such as intraoral and panoramic radiographs, often lacks the preci-
sion required to determine the exact position of foreign materials relative to the surrounding
space and adjacent structures (Patel 2007). Cone-beam computed tomography (CBCT) clearly
provides the advantage of more accurate localization of the position, size (Hassan, 2009; Lo
Giudice, 2018), and shape of materials detected in the periapical tissues. CBCT imaging can
sometimes display radiopaque artifacts caused by prior procedures, so a careful evaluation
of the imaging data together with the clinical findings is necessary for an accurate diagnosis
(Peciuliene, 2014).

Case history

A healthy 46-year-old male presented with pain on percussion in the region of the right lower second premolar
(#45). The patient had undergone a panoramic radiograph two years ago, which revealed an incomplete root
canal treatment of tooth #46 and a large cystic lesion extending into the surrounding tissues, including
the apex of the second premolar (Figure 1).

On clinical examination, the second premolar (#45) exhibited significant sensitivity to percussion, with
no clinical evidence of carious lesions or history of trauma. The tooth was negative to pulp sensitivity
tests. Once the pulp chamber was located, an orifice shaper was used to widen the access cavity and canal
patency was confirmed using a #10 K-file. Root length was calculated using an apex locator and root length



determination radiograph (Figure 2). Motor-driven instruments with a taper of 0.4 in sizes 15 to 45 were
used for canal instrumentation.

The root canal was irrigated with 5 ml of 3% sodium hypochlorite and 5 ml of 17% EDTA between file
changes. Calcium hydroxide containing barium sulphate was used as an interappointment medicament
(Calacept, Directa) with a K-file #25 without applying pressure. A follow-up appointment was scheduled to
complete the endodontic treatment, but the patient returned the next day with severe pain and swelling and
significant tenderness to percussion in both molar and premolar. The patient also reported mild numbness
of the lip. The temporary filling of premolar was removed for immediate decompression, which resulted in
drainage of a large amount of seropurulent exudate. The patient was prescribed antibiotic therapy and asked
to undergo a new panoramic radiograph to determine if the cystic lesion had increased in size compared to
its extent on the previous radiograph taken two years earlier.

The second panoramic radiograph (Figure 3) revealed extensive extrusion of calcium hydroxide into the
cystic lesion in close proximity to the inferior alveolar nerve and mental foramen. Given these findings, a
CBCT scan was requested to determine the extent of material extrusion and its relationship to anatomical
landmarks. The CBCT provided a detailed view of the cystic lesion and calcium hydroxide extrusion.
The scan showed three small radiopaque calcium hydroxide deposits within the cystic lesion. In addition, a
radiopaque outline of calcium hydroxide was observed at the periphery of the lesion, extending to its internal
margins (Figures 4, 5). The distribution of calcium hydroxide at the margins of the lesion was not visible on
the panoramic radiograph. The cyst extended into the jaw bone in proximity with metal foramen without
evidence of inferior alveolar nerve. Furthermore, resorption of the apical area of the second premolar was
also evident, suggesting that a resorptive process caused its necrosis and loss of apical restriction was the
reason of calcium hydroxide extrusion (Figure 4, arrow).

Treatment

The treatment plan included the obturation of the second premolar, followed by the surgical removal of the
cyst, the foreign bodies and tooth #46 . Lip numbness was resolved the following day after decompression.
The root canal was re instrumented and an apical stop was created by instrumentation with K-files up to #
60, 1.5 mm lower than the original length determination in order to avoid overfilling (Lambrianidis, 2009).
One week later, the second premolar was asymptomatic and was obturated with #55 guttapercha points
and AH-26 sealer (Dentsply Maillefer, Switzerland), using the lateral condensation technique to
avoid material extrusion (Figure 6). The access cavity was temporarily restored with a cotton pellet
and a final restoration with composite resin was planned.

During surgery, tooth #46 was extracted, and the cystic lesion was surgically accessed with particular care
to avoid injury to the inferior alveolar and mental nerves (Figure 7). The cystic remnants were preserved
and sent for histopathological examination. Calcium hydroxide remnants were located and removed as small
masses of coagulated brittle material located within the lesion (Figure 7, arrows). A panoramic radiograph
taken two days later confirmed the complete removal of all radiopaque materials (Figure 8).

Histopathological sections showed a cystic lesion lined by hyperplastic stratified squamous epithelium. The fi-
brous connective tissue wall showed chronic inflammatory infiltrates, predominantly lymphocytes and plasma
cells and multinucleated giant cells. There was no evidence of malignancy. The calcium hydroxide remnants
were brittle in consistency.

At the three-month follow-up, the patient remained asymptomatic, with evidence of healing of the lesion by
formation of osseous tissue both around premolar and surgical area (Figure 9).

Discussion

Calcium hydroxide is a widely used intracanal medication due to its high pH, which provides antimicrobial
effects and promotes healing. Intentional extrusion of calcium hydroxide into cystic lesions has been reported
to promote lesion resolution or resorption, although the results of such approaches remain uncertain (Ioanni-
dis, 2010). Most commercial calcium hydroxide formulations contain radiopaque excipients, such as barium



sulphate or iodoform, which make them visible on radiographs. In this case, the radiopaque excipient of the
formulation used was barium sulphate. The resorption time of calcium hydroxide in tissues can vary from a
few weeks to several months (Mohammadi, 2011). In many cases, even after the calcium hydroxide has been
resorbed, only the radiopaque excipients remain visible for an extended period (Orucoglu, 2008).

Calcium hydroxide extrusion can lead to serious complications and adverse tissue reactions and tissue damage,
ranging from local inflammatory reactions to more severe complications such as persistent pain, swelling, se-
vere foreign body reactions, and even nerve damage or paresthesia (Yamaguchi 2007; Shahravan 2012; Byun,
2016; Montenegro 0, vixooxiepd éxdoyo (Orucoglu 2008)ium hydroxide were ogyakenFonseca 2020Fonseca
2020, vixooniepd éxdoya (Orucoglu 2008)ium hydroxide were ogyaken). Extrusion can occur particularly
when excessive pressure is applied during intracanal medicament placement or is facilitated by the morphol-
ogy of the tooth and its apical anatomy (Gluskin, 2020).

Pulp necrosis of an intact adjacent tooth can occur as a result of a periapical lesion in an adjacent tooth.
The mechanism of necrosis in adjacent teeth has been attributed to either pressure or bacterial retrograde
entry from the lesion through the apical foramen or lateral canals (Komabayashi, 2011; Asgary, 2013, Asgary
2018), although cases of necrosis and apical resorption and extrusion of calcium hydroxide have not been
reported.

The use of CBCT may facilitate the diagnosis and identification of resorptive lesions that are not readily
apparent on two-dimensional imaging. CBCT is the imaging modality of choice in cases involving extrusion
of radiopaque materials into the periapical tissues. In cases of necrosis of an adjacent tooth without clinical
signs of pathology, the use of CBCT is considered diagnostically essential to assess the extent of the lesion
and to investigate the possibility of a non-dentigerous aetiology (Ikoz 2024).

The clinical history of the use of calcium hydroxide as an intracanal medicament aimed to identify the type
of radiopaque material that was extruded. Differentiation of the radiopaque materials in the periradicular
tissues is not possible, as the radiographic appearance of extruded root canal sealer or metal fragments or even
barium sulphate residues is similar. The potential for radiopaque artifacts on radiographs, particularly in the
presence of extruded endodontic materials, necessitates a multimodal diagnostic approach. The contribution
of CBCT was significant, providing details of the proximity of the lesion to nerve structures, the position
and distribution of the calcium hydroxide and the radiographic appearance of the premolar apex.

Key clinical message

A rare case of pulp necrosis and apex resorption caused by a cystic lesion originating from an adjusted tooth,
lead to the extrusion of calcium hydroxide used as intracanal medicament. CBCT imaging in combination
with history and clinical findings must be interpreted together to ensure accurate diagnosis and appropriate
treatment.

References

Asgary S, Marvasti LA. Necrosis of intact premolar caused by an adjacent apical infection: a case report.
Restor Dent Endod 2013;38:90-2.

Asgary S, Roghanizadeh L. Partial Necrosis Consequence of the Infection Spreading from an Adjacent Apical
Periodontitis: A Case Report. Iran Endod J 2018;13:420-3.

Byun SH, Kim SS, Chung HJ, Lim HK, Hei WH, Woo JM, Kim SM, Lee JH. Surgical management of
damaged inferior alveolar nerve caused by endodontic overfilling of calcium hydroxide paste. Int Endod J
2016;49:1020-9.

Ektefaie MR, David HT, Poh CF. Surgical resolution of chronic tissue irritation caused by extruded en-
dodontic filling material. J Can Dent Assoc 2005;71:487-90.

Escoda-Francoli J, Canalda-Sahli C, Soler A, Figueiredo R, Gay-Escoda C. Inferior alveolar nerve dam-
age because of overextended endodontic material: a problem of sealer cement biocompatibility? J Endod



2007;33:1484-9.

Gluskin AH, Lai G, Peters CI, Peters OA. The double-edged sword of calcium hydroxide in endodontics:
Precautions and preventive strategies for extrusion injuries into neurovascular anatomy. J Am Dent Assoc
2020;151:317-26.

I¢oz D, Cetin B, Ding K. Application of Radiomics Features in Differential Diagnosis of Odontogenic Cysts.
Dentomaxillofac Radiol 2024 Nov 28:twae064.

Ioannidis K, Thomaidis V, Fiska A, Lambrianidis T. Lack of periradicular healing and gradually increasing
swelling two years after intentional extrusion of calcium hydroxide into periapical lesion: report of a case.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2010;109:e86-91.

Komabayashi T, Jiang J, Zhu Q. Apical infection spreading to adjacent teeth: a case report. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 2011;111: e15-e20.

Lambrianidis T. Ledging and blockage of root canals during canal preparation: causes, recognition, preven-
tion, management, and outcomes. Endod Top 2006; 15: 56-74.

Lo Giudice G, Nicita F, Puleio F, et al. Accuracy of periapical radiography and CBCT in endodontic
evaluation. Int J Dent 2018;2018: Article ID 2514243.

Mohammadi Z, Dummer PMH. Properties and applications of calcium hydroxide in endodontics and dental
traumatology. Int Endod J 2011;44:697-730.

Montenegro Fonséca J, Rangel Palmier N, Amaral-Silva GK, Aristizabal Arboleda LP, Affonso Almeida JF,
de Goes MF, Agustin Vargas P, Ajudarte Lopes M, Santos-Silva AR. Massive extrusion of calcium hydroxide
paste containing barium sulphate during endodontic treatment. Aust Endod J 2020;46:257-62.

Orucoglu H, Cobankara FK. Effect of unintentionally extruded calcium hydroxide paste including barium
sulfate as a radiopaquing agent in treatment of teeth with periapical lesions: report of a case. J Endod. 2008
Jul;34(7):888-91.

Patel S, Dawood A, Pitt Ford T, Whaites E. The potential applications of cone beam computed tomography
in the management of endodontic problems. Int Endod J 2007;40:818-30.

Peciuliene V, Rimkuviene J, Ivanauskaite D, Aleksejuniene J. Healing of periapical cysts following root canal
treatment with calcium hydroxide: A retrospective study. Stomatologija 2014;16:22-8.

Shahravan A, Jalali S, Mozaffari B, Pourdamghan N. Overextension of nonsetting calcium hydroxide in
endodontic treatment: literature review and case report. Iran Endod J 2012;7:102-8.

Sharma A, Mohanty S. Pulp necrosis caused by expansive cystic lesions: A literature review and case report.
Indian J Dent Res 2014;25:754-7.

Yamaguchi K, Matsunaga T, Hayashi Y. Gross extrusion of endodontic obturation materials into the maxil-
lary sinus: A case report. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 2007;104:131-4.


















v
n&..\..nuﬂ.

L\

So e,

*0 wrye
s
F2reven, o

ne

10



11



