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Abstract

operation.

of the procedure.

Background: Epithelioid cell granuloma with caseating necrosis is a typical pathological finding in tuberculosis.
While specific inflammation, including that related to tuberculosis, can induce caseating granuloma formation, there
have been very few reports on the induction of caseating granuloma by non-specific inflammation. Chronic
periapical periodontitis is usually related to bacterial biofilm formation as well as fungal or viral infection in the
periapical lesion. However, it is difficult to eliminate these extraradicular pathogenic microbes by normal
endodontic therapy alone, and more invasive surgical removal is almost always required.

Case presentation: Here we describe the case of a 30-year-old Japanese woman who had suffered from dull pain
related to periapical periodontitis for approximately 10 years. Although the causal tooth had been previously
extracted at the Department of Oral Surgery of another hospital in 2015, inflammation of the surrounding tissue
had not abated. She was referred to our hospital in May 2016 and underwent surgical debridement via an intra/
extraoral approach under general anesthesia. A caseating granuloma accompanied by a small amount of fungi was
histopathologically confirmed in the excised specimen. Her inflammation has not been exacerbated since the

Conclusions: This is the first report in which non-specific inflammation is shown to induce caseating granuloma
arising in the jaw. Our report also highlights the importance of sufficient root canal treatment during the first stage
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Background

Epithelioid cell granuloma accompanied by Langhans
multinucleated giant cells and enclosing caseating necro-
sis is a typical pathological finding in tuberculosis. In the
head and neck area, tuberculosis commonly develops in the
oral mucosa, especially the gingiva, and in the lymph nodes.
Tubercles are rarely seen in the jaw, as tuberculous osteo-
myelitis occurs in < 2% of patients with skeletal tuberculosis
[1]. However, epithelioid cell granuloma with caseating
necrosis may also develop at sites of intense non-specific
inflammation, albeit rarely. Furthermore, there has been no
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report of non-specific inflammation causing an epithelioid
cell granuloma with caseating necrosis in the jaw, although
involvement of the long bones has been reported.

Among the causes of persistent periapical periodontitis is
endodontic failure due to defective instruments, perfora-
tions, overfilling, underfilling, ledges, and root canal ther-
apies with iatrogenically altered root canal morphology [2].
In the affected teeth, bacterial biofilm formation as well
as fungal and viral infections of the periapical lesion are
likely [3-7]. These infections are difficult to eradicate
by routine endodontic treatment, and surgical curet-
tage, in some cases including tooth extraction, may be
the only possible cure.

Here we describe a case of long-term periapical peri-
odontitis in which overextended gutta-percha possibly
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induced the formation of an epithelioid cell granuloma
with caseating necrosis.

Case presentation

A 19-year-old Japanese woman underwent root canal
treatment on tooth #47 by a general practitioner in
2005, but dull pain persisted after. Tooth #48, which was
horizontally embedded, was extracted in August 2010,
but the pain continued. In August 2015, she presented
at the Department of Oral Surgery of another hospital
with a purulent discharge from the pocket of tooth #47.
Intraoral radiography showed insufficient root canal fill-
ing in the distal root and a foreign body, suspected to be
extruded gutta-percha, outside the apex of the mesial
root of tooth #47, accompanied by bone absorption
around both roots (Fig. 1). Two months later, she under-
went extraction of tooth #47, removal of the foreign
body, and curettage of the periapical lesion, resulting in
the disappearance of the pain. However, she noted
expansion of the right posterior mandibular bone in
March 2016 and was thus referred in May 2016 to the
Department of Oral and Maxillofacial Surgery, Tokyo
Medical and Dental University, Japan. Her health and
nutritional status were good in spite of a low body mass
index (17.0). Both a blood test and a chest X-ray showed
normal findings. She had neither lymphadenopathy nor
paralysis of the mental/lingual nerve. The right inferior
border of the mandibular bone slightly bulged. The
socket of tooth #47 was epithelialized, and tooth #46
was vital, with a pocket depth of 3 mm. There was no
sinus tract. Panoramic radiography revealed new bone
formation at the equivalent sites of teeth #48 and #47
and a radiolucent region around the distal root of tooth
#46 (Fig. 2a). Computed tomography showed continuous

Fig. 1 Periapical radiograph of tooth #47, showing insufficient root
canal filling of the distal root, the extruded foreign body outside the
apex of the mesial root, and radiolucency around both roots
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absorption from the alveolar bone of the distal root of
tooth #46 to the lingual cortical bone at the equivalent
of tooth #47 and six granulated hard tissues (Fig. 2b, c).
On magnetic resonance imaging, the right lower molar
region was of low intensity on an enhanced T1-weighted
image and high intensity on an enhanced T2-weighted
image (Fig. 2d). This same region was enhanced hetero-
geneously by gadolinium, as was the soft tissue located
between interior to the mandibular angle and anterior to
the submandibular gland (Fig. 2e). She was diagnosed
clinically as having osteomyelitis of the right mandible.

Surgical debridement under general anesthesia was
performed. Via the submandibular region, an incision
was made in the thickened periosteum at the inferior
border of the mandible, after which the lingual perios-
teum was separated from the mandible (Fig. 3a). Tooth
#46 was then extracted to achieve complete primary
closure, and the gingiva incised (Fig. 3b) to enucleate
the soft tissue including some of the hard tissues ac-
companying the periapical lesion of tooth #46 (Fig. 3c).
There was no sequestrum and the intraoral wound was
closed primarily. Our patient’s postoperative course was
uneventful, with no exacerbation of the inflammation
for more than 20 months.

On histopathologic examination, a large epithelioid
cell granuloma with central caseating necrosis was
observed in the dense fibrous tissue (Fig. 4). The
granuloma contained Langhans multinucleated giant
cells. Acid-fast bacilli were not detected by either Ziehl—
Neelsen staining or immunohistochemical staining using
anti-BCG and anti-TB1 antibodies. Grocott staining re-
vealed a slight presence of fungi. The pathological
diagnosis was epithelioid cell granuloma including
caseating necrosis.

Discussion

Epithelioid cells are activated macrophages with a
shape similar to that of epithelial cells. Epithelioid cell
granuloma may occur at sites of intense inflammation
and may be caseating or non-caseating. The caseating
type occurs in the setting not only of specific inflam-
mation, including tuberculosis and syphilis, but also of
non-specific inflammation. The non-caseating type is
seen in patients with sarcoidosis and leprosy, among
other diseases.

Our patient did not present with the clinical findings
typical of tuberculosis, that is, cough, sputum, and
lymphadenopathy. She also had no abnormal findings on
her chest X-ray and blood test. The pain had persisted
for approximately 10 years, and there was no family his-
tory of tuberculosis. Acid-fast bacilli were not detected.
Together, these findings ruled out tuberculosis. Syphilis
was excluded by blood test.
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Fig. 2 a Seven months after extraction of tooth #47, a panoramic radiograph showed new bone formation at the equivalent site of teeth #48
and #47 and a radiolucent region around the distal root of tooth #46. b, ¢ Computed tomography showed continuous absorption from the
alveolar bone of the distal root of tooth #46 to the lingual cortical bone at the equivalent of tooth #47 and some granulated hard tissues existing
inside and outside the mandible (arrow). d Magnetic resonance imaging showed high intensity of the right lower molar region on an enhanced
T2-weighted image (arrow). e The soft tissue located between interior to the mandibular angle and anterior to the submandibular gland was
enhanced heterogeneously by gadolinium on magnetic resonance imaging (arrow). SM submandibular gland

There are very few reports in which a caseating epithe-
lioid cell granuloma was induced by non-specific inflam-
mation. Szilagyi et al. [8] reported the occurrence of a
granuloma with caseation and Langhans-type giant cells
in a tibia infected by Salmonella typhi, which was healed
by saucerization. Assari et al. [9] described a chronic granu-
lomatous reaction with caseating necrosis in the ulnar and

radius of a patient with chronic recurrent multifocal
osteomyelitis. The lesions were negative for bacteria,
acid-fast bacilli, and fungi and were healed by non-steroid
anti-inflammatory drugs and bisphosphonate.

In our patient with clinically diagnosed osteomye-
litis of the mandible we chose treatment via surgical
debridement. Osteomyelitis in the head and neck is
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Distal

surgical specimen

Fig. 3 Perioperative images showing a the extraoral approach by submandibular incision and b the intraoral approach by gingival incision. ¢ The

induced by various factors. The incidence of osteo-
myelitis in the mandible and maxilla of patients with
odontogenic predisposing factors is reported to be
22% and 30%, respectively [10]. Odontogenic osteo-
myelitis is usually induced by periodontitis. Chronic
periapical periodontitis was shown to arise in association
with an extraradicular bacterial biofilm located on an over-
extended gutta-percha surface or the cementum surface of
the root against a background of periodontitis [3].
Planktonic bacteria emerging from biofilms may induce
acute inflammation, but they are, for the most part,
susceptible to antibiotics. However, bacteria encased in
biofilms are resistant to antibiotics and to immune
system attack and may therefore linger, even over the
course of a lifetime [11]. Porphyromonas gingivalis,
Tannerella forsythensis, and Prevotella intermedia are
often detected in periapical biofilms [4], but many of
the bacteria at these sites are, as yet, unidentified be-
cause they are uncultivative. While periapical periodon-
titis is mostly induced by infection of oral bacteria,
fungi and viruses may also be involved. Fungi are iso-
lated from the lesions of approximately 7% of patients
with therapy-resistant periapical-periodontitis, with
Candida albicans as the most commonly isolated spe-
cies [5]. The presence of Epstein—Barr virus and human
cytomegalovirus in chronic symptomatic periapical

lesions has also been reported [6, 7]. Currently, the
most effective treatment of bacterial biofilms and fun-
gal and viral infections in a periapical lesion is surgical
removal, although new therapies are being developed
[11].

In our patient, periapical periodontitis might have in-
duced the epithelioid cell granuloma with caseating
necrosis, given the chronic dull pain that developed
even after the root canal treatment of tooth #47. A
dental X-ray before the extraction of tooth #47 showed
insufficient root canal filling. We previously reported
that Garre’s osteomyelitis induced by periapical infec-
tion could be healed by a root canal procedure [12].
Had our patient presented with acute inflammation,
she could have undergone retreatment, including curet-
tage of the periapical granulation tissue with or without
appendectomy or intentional replantation. Early treat-
ment would have enabled the preservation of teeth #47
and #46 and avoided caseating granuloma formation.
Acute inflammation might also have been controlled by
our patient’s innate/acquired immune system, as she
was young and healthy.

Conclusions
This is the first report of a patient with neglected peria-
pical periodontitis that may have induced an epithelioid

Fig. 4 Hematoxylin-eosin staining revealed a central caseating necrosis surrounded by epithelioid cell granuloma in dense fibrous tissue
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cell granuloma with caseating necrosis in intra/extra
mandibular bone. Treatment consisted of surgical enu-
cleation but also required extraction of the vital adjacent
tooth. In this patient, endodontic failure at the first stage
made it impossible to control the inflammation locally,
whether by retreatment, apicectomy, or even extraction,
and surgical debridement under general anesthesia was
therefore inevitable. This case well demonstrates the
importance of appropriate and sufficient root canal
treatments during the first stage of the procedure.
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