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IgG4-related disease on parotid gland mimicking
pleomorphic adenoma: Report of a case

1

Suah Han"®'!, Dae Ho Leem """, Jeong-Kui Ku"*'!?, Jong Seong Chae

'Department of Oral and Maxillofacial Surgery, School of Dentistry, Jeonbuk National University, Jeonju, Korea
Department of Oral and Maxillofacial Surgery, Section of Dentistry, Seoul National University Bundang Hospital, Seongnam, Korea

IgG4-related disease (IgG4-RD) is a rare immune-mediated inflammatory disorder that can involve salivary glands
and mimic benign tumors radiologically. This report presents a case of IgG4-RD of the parotid gland initially
suspected as pleomorphic adenoma. A 66-year-old female patient presented with swelling and pain in the left
temporomandibular joint region. Magnetic resonance image and ultrasonography-guided fine needle aspiration
suggested a benign cystic tumor, and both parotid lesions were initially suspected to be bilateral pleomorphic
adenomas. Excisional biopsy was performed on the larger lesion in the left parotid gland. Histopathological ex-
amination revealed a lymphoepithelial cyst with storiform fibrosis and dense infiltration of IgG4-positive plasma
cells (72/HPF). Serum IgG4 level was elevated (141 mg/dL), satisfying the diagnostic criteria for IgG4-RD. The
patient was referred to rheumatology for systemic evaluation and steroid therapy was considered. This report
highlights the diagnostic challenge of differentiating IgG4-RD from benign parotid tumors.(J Korean Dent Assoc
2026; 64(5): 151-156)
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Introduction

Immunoglobulin G4-related disease (IgG4-RD) is a re-
cently recognized fibroinflammatory condition that can
affect nearly any organ system, including the pancreas,
bile ducts, retroperitoneum, lacrimal glands, and salivary
glands'™. First described in the context of autoimmune
pancreatitis, the disease has since been classified as a
systemic condition characterized by a lymphoplasmacyt-
ic infiltrate rich in IgG4-positive plasma cells, storiform
fibrosis, and obliterative phlebitis®.

In the head and neck region, I[gG4-RD most frequently
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involves the major salivary glands and can manifest clini-
cally as painless swelling, which may be mistaken for be-
nign neoplasms such as pleomorphic adenoma or War-
thin tumor*”. Among these, pleomorphic adenoma is the
most common benign tumor of the parotid gland and
typically appears as a well-circumscribed, slow-growing
mass on imaging. While pleomorphic adenomas usually
require surgical excision, IgG4-RD is often responsive to
medical therapy with corticosteroids and immunosup-
pressants”. Radiological findings are often nonspecific
and may mimic both neoplastic and infectious process-
es, rendering clinical diagnosis difficult6). While imaging
modalities such as ultrasonography and magnetic reso-
nance imaging (MRI) are useful for identifying lesions,
they often fail to distinguish IgG4-RD from other mass-

forming diseases”.

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license
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Histopathologic examination remains the gold stan-
dard for diagnosis. The diagnostic framework for IgG4-
RD has undergone significant evolution to improve
clinical specificity. Initially, the 2011 Comprehensive
Diagnostic Criteria established the foundational triad
of organ enlargement, elevated serum IgG4 levels (135
mg/dL), and characteristic histopathological findings8).
This was further refined by the 2012 International Con-
sensus on Pathology, which standardized the histological
requirements such as storiform fibrosis and obliterative
phlebitis”. More recently, the 2019 ACR/EULAR Classifi-
cation Criteria introduced a weighted scoring system to
better distinguish IgG4-RD from its clinical mimics'®.

The 2019 ACR/EULAR classification criteria empha-
size the need for histologic triad (dense IgG4+ plasma
cell infiltration, storiform fibrosis, and obliterative phle-
bitis), along with serologic evidence of elevated IgG4 lev-

13419 However, awareness

els, to establish the diagnosis
and recognition of this disease in the context of parotid

gland lesions remain limited, especially when imaging
5)

findings strongly resemble benign tumors

Given the therapeutic implications—wherein corti-
costeroid therapy can often induce rapid remission and
prevent unnecessary surgery—accurate and timely diag-
nosis of IgG4-RD is critical'”. In this report, we describe
a case of parotid IgG4-RD that radiologically mimicked
pleomorphic adenoma but was definitively diagnosed
through histopathology and immunohistochemistry, re-
inforcing the importance of tissue confirmation in am-

biguous glandular swellings.

Case Report

A 66-year-old female presented to the Department of
Oral and Maxillofacial Surgery at Jeonbuk National Uni-
versity Dental Hospital with a chief complaint of swelling
and pain in the left temporomandibular joint area. Her

past medical history was unremarkable. Upon clinical

examination, a mass with a firm, indurated feel was pal-
pated, and a computed tomography (CT) scan was ini-
tially performed for an accurate diagnosis (Fig. 1A).
Subsequent magnetic resonance imaging (MRI) re-
vealed a well-defined, predominantly cystic ovoid mass
measuring approximately 2.4 X 1.6 X 2.7 cm in the up-
per pole of the superficial lobe of the left parotid gland.
This lesion exhibited rim enhancement, enhancing in-
ternal septum-like structures, and a small amount of in-
ternal hemorrhage, suggesting a pleomorphic adenoma.
The left parotid lesion was confirmed to be a benign-
appearing, predominantly cystic mass with a minor solid
portion noted inferiorly and no evidence of increased in-
ternal vascularity. In the upper pole of the superficial lobe
of the contralateral (right) parotid gland, a well-defined
ovoid enhancing nodular lesion measuring approxi-
mately 7 mm with suspected focal internal cystic changes

was identified (Figs. 1B-D). These bilateral lesions were
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Fig. 1. A. Axial computed tomographic image shows contrast
enhancement in both parotid glands. B. Axial magnetic reso-
nance image (MRI) image shows contrast enhancement in both
parotid glands. C. Coronal MRI image shows contrast enhance-
ment in both parotid glands. A-C. The left and right arrows in-
dicate the lesions on the left and right sides, respectively, show-
ing a difference in size. D. Sagittal MRI image shows contrast
enhancement in the left parotid gland.
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Fig. 2. Ultrasonography-guided fine needle aspiration cytology
shows benign looking cystic mass.

located symmetrically but showed a significant differ-
ence in size. Despite this difference in size, an accurate
differential diagnosis based solely on these radiographic
findings was difficult due to the bilateral presentation.
Therefore, fine-needle aspiration (FNA) was planned to
evaluate the internal components of the left parotid le-
sion. Following three passes of FNA, approximately 2 cc
of pus-like material was aspirated, which resulted in a
slight decrease in the size of the massto 2.0 x 1.2 x 2.3
cm (Fig. 2). The cytological examination results revealed
the detection of a small amount of inflammatory cells,
indicating a non-specific benignity.

The patient was scheduled for surgical excision and
the procedure was performed as follows. The surgical
site was prepared and routinely draped in a double-
head fashion. A marking was made for a pre-auricular
approach, followed by an incision through the skin and
subcutaneous fat layers. Blunt dissection was meticu-
lously performed through the SMAS layer, ensuring no
hemorrhage or vascular injury. Upon exposing the pa-
rotid capsule, dissection was carried out using mosquito
forceps to reveal the underlying mass. The lesion was
then dissected using a combination of mosquito forceps
and electrocautery. Notably, the mesio-superior portion
of the mass exhibited signs of adhesion to the parotid

tissue, necessitating the inclusion of adjacent salivary tis-
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Fig. 3. A. Preoperative design of the incision. An incision line
is demarcated in the left preauricular area for the preauricular
approach to the parotid gland. B. Intraoperative view of the le-
sion. The parotid mass is exposed after blunt dissection along
the preauricular incision, immediately before the excision. C.
Post-excision view. The surgical field is shown after the com-
plete removal of the left parotid mass, with the facial nerve
branches carefully preserved. D. The resected specimen

sue during dissection; an additional tissue component,
appearing as a newly formed tumor, was also identified
on the medial aspect. Following the complete excision of
the lesion, a permanent biopsy was requested for defini-
tive histopathological diagnosis. Hemostasis was secured
with the application of oxidized regenerated cellulose.
Finally, the parotid capsule was repositioned, and the
surgical site was closed via a systematic layered suture
technique to ensure anatomical restoration (Fig. 3).
Following the surgical excision, histopathological
examination of the resected specimen revealed a lym-
phoepithelial cyst characterized by extensive fibrosis
and dense lymphoplasmacytic infiltration Immunohis-
tochemical staining demonstrated )50 IgG4-positive
plasma cells per high-power field (72/HPF), along with
obliterative phlebitis and eosinophil infiltration (Fig. 4).
Following these findings, an additional serum test
was conducted, which showed IgG4 levels of 141 mg/
dL, confirming that the patient met all three diagnostic
criteria. Consequently, the patient was definitively diag-

nosed with IgG4-RD associated with IgG4-positive cel-



Fig. 4. A. White arrows show obliterative phlebitis, black trian-
gles show eosinophils. Findings are consistent with lymphoepi-
thelial cyst with fibrosis (H&E stain, 100um). B. Black triangles
show brown stained cells which have IgG4 positive reaction

(72 1gG4* plasma cells/high-power field) (DAB stain, 300um ).

lular infiltration. After undergoing surgical resection in
the Department of Oral and Maxillofacial Surgery, the
patient was transferred to the Department of Rheuma-
tology for further systemic evaluation and management.
For the contralateral lesion, a watchful waiting strategy
was adopted.

The patient was referred to the Department of Rheu-
matology, and low-dose steroid therapy was planned for
the conservative treatment of the contralateral lesion.
Follow-up examinations confirmed an improvement in
the patient's condition after taking the corticosteroid
agent, micronized deflazacort (3 mg), once daily for ap-

proximately two years.

Discussion

This case presents a rare instance in which IgG4-RD of

the parotid gland mimicked a pleomorphic adenoma on
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imaging studies. Both magnetic resonance imaging and
ultrasonography-guided fine needle aspiration suggest-
ed a benign salivary gland neoplasm, and the possibility
of IgG4-RD was not initially considered.

In the present case, the initial surgical intervention was
prompted by these deceptive imaging features, which is
a recognized diagnostic pitfall’”. Ultimately, definitive
diagnosis was achieved through surgical excision and
histopathologic examination, which revealed features
consistent with IgG4-RD. Fortunately, the contralateral
lesion could be managed conservatively without surgery.
The diagnosis of IgG4-RD remains challenging due to its
clinical and radiologic mimicry of benign tumors, par-
ticularly in the salivary glands. Radiographically, it may
appear as a well-circumscribed, cystic mass, making it
difficult to distinguish from pleomorphic adenoma or
Warthin's tumor. In our case, the imaging findings were
consistent with these features, emphasizing the need for
heightened awareness of [gG4-RD in such presentations.

Although most benign salivary gland neoplasms, such
as pleomorphic adenoma, typically present as unilateral
masses, bilateral occurrence has been documented in
rare instances”. Due to these established clinical pos-
sibilities, the presence of a contralateral lesion in our pa-
tient did not initially exclude the suspicion of a benign
neoplastic process.

Differential diagnosis based solely on radiographic im-
aging is challenging. Pleomorphic adenomas typically
present as well-circumscribed, slow-growing masses
with cystic components, features that can also be seen
in IgG4-RD. The diagnostic triad—storiform fibrosis,
dense lymphoplasmacytic infiltration, and obliterative
phlebitis—is essential in differentiating IgG4-RD from
other pathologies’. Moreover, an elevated serum 1gG4
concentration (135 mg/dL) and increased IgG4+ plasma
cells 050/HPF in this case) provide strong supportive evi-
dence'?. Thus, imaging studies must be supplemented
by histopathological and immunohistochemical analyses

for definitive diagnosis. Recent studies have underscored



that IgG4-RD is often underdiagnosed in head and neck
regions, particularly due to overlapping imaging fea-
tures with neoplasms”. Tissue biopsy with immunohis-
tochemistry remains the gold standard for diagnosis. The
standard diagnostic criteria for [gG4-RD require 1) clini-
cal evidence of organ involvement; 2) serum IgG4 level
>135 mg/dL: and 3) histopathologic features including
»10 IgG4-positive plasma cells per HPF and IgG4+/IgG+
plasma cell ratio y40%. Our patient met all three crite-
ria>?,

IgG4-related sialadenitis is a systemic fibroinflamma-
tory condition that responds remarkably well to medi-
cal therapy, even without surgical resection. In terms of
management, [gG4-RD is typically responsive to system-
ic corticosteroids, which represent the first-line treat-

ment and often induce rapid remission®!"!

). In patients
with relapsing or refractory disease, B-cell depletion
therapy with rituximab has shown promise as a steroid-
sparing alternative*'¥. In our patient, the localized nature
of disease and lack of systemic involvement justified a
conservative strategy with monitoring of the contralat-
eral lesion. Importantly, this case aligns with literature
advocating for multidisciplinary collaboration, especially
between rheumatology, pathology, and surgical teams, in
managing atypical presentations*®. Treatment generally
involves corticosteroids as the first-line therapy. Immu-
nosuppressive agents or rituximab may be considered
in refractory cases. Studies have shown that long-term
maintenance therapy with low-dose corticosteroids sig-
nificantly reduces the rate of relapse'. In instances of
localized disease without functional compromise, surgi-
cal resection or close observation may be sufficient. A
misdiagnosis can lead to unnecessary surgery or delayed
treatment, both of which can be avoided through a com-
prehensive, collaborative diagnostic approach.

In conclusion, this report highlighted the critical need
to consider IgG4-related disease in the differential diag-
nosis of parotid gland masses, especially when imaging

findings suggest pleomorphic adenoma. Although rare,
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IgG4-RD is a clinically significant condition that can af-
fect salivary glands and other organs. Non-surgical in-
terventions, particularly corticosteroid therapy, are often
effective and should be considered as first-line treatment

when systemic disease is suspected or confirmed?.
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Implant fixture displacement into focal osteoporotic

bone marrow defects in the posterior mandible:
A report of three cases

13*
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Focal osteoporotic bone marrow defect is an asymptomatic condition characterized by localized areas of de-
creased trabecular bone density within the jaw and is often detected incidentally on radiographic examination.
Although it generally does not require treatment, it may increase the risk of complications during dental implant
placement due to insufficient primary stability in areas of low bone density. This report describes three clinical
cases of implant fixture displacement into focal osteoporotic bone marrow defects in the posterior mandible.
Radiographic examinations revealed ill-defined radiolucent lesions without cortical expansion at the implant
sites. One patient experienced inferior alveolar nerve injury following displacement, whereas no postoperative
complications were observed in the remaining cases. These findings indicate that focal osteoporotic bone mar-
row defects may represent an underrecognized risk factor for implant displacement, and highlight the importance
of careful preoperative radiographic assessment and cautious surgical planning in areas of suspected low bone

density.(J Korean Dent Assoc 2026, 64(5): 157-162)

Key words : Dental Implants; Mandible; Cone-Beam Computed Tomography; Bone Density

Introduction

Dental implants are widely regarded as an effective mo-
dality for restoring both function and esthetics in partially
or fully edentulous patients. Predictable outcomes depend
on adequate bone volume, bone quality, and precise surgi-
cal planning. When bone density is insufficient, achieving
primary stability becomes difficult, thereby increasing the

risk of intraoperative complications.
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Implant fixture displacement is an uncommon but
clinically significant complication. It has been most fre-
quently reported in the posterior maxilla, where implants
may be displaced into the maxillary sinus. In contrast,
displacement in the mandible is relatively rare and is
generally associated with lingual cortical perforation or
localized low-density bone conditions'?.

Focal osteoporotic bone marrow defect (FOBMD) is a
benign condition characterized by localized areas of he-
matopoietic marrow within the jawbone. Radiographi-
cally, it typically presents as an ill-defined radiolucent
lesion without cortical expansion and is often detected
incidentally during routine radiographic examination®®.
These lesions are most commonly found in edentulous

regions of the posterior mandible”.

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license
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Because FOBMD may reduce trabecular resistance,
implant placement in affected areas can compromise
primary stability and increase the risk of unintended
fixture displacement during insertion. However, clinical
reports describing implant displacement associated with
FOBMD remain limited. Therefore, this report presents
three cases of implant fixture displacement into focal
osteoporotic bone marrow defects in the posterior man-

dible and discusses relevant clinical considerations.

Case Report

Radiographic and clinical photographs used in this
report were taken for research purposes, and the study
was conducted in compliance with the research ethics
guidelines of the Institutional Review Board (IRB No.:
P01-202503-01-047).

Case 1

A 63-year-old female patient was referred to the De-
partment of Oral and Maxillofacial Surgery, Daejeon
Dental Hospital, Wonkwang University, from a local den-
tal clinic after an implant fixture became displaced dur-
ing placement in the mandibular left second premolar
and first molar region, where a FOBMD was suspected.
According to the referral note, displacement occurred
while insertion torque was being applied to the fixture
at the first molar site using a torque wrench. The patient
had no relevant medical history or underlying systemic
conditions, including osteoporosis.

Panoramic radiography and cone-beam computed
tomography (CBCT) revealed that the displaced im-
plant fixture had migrated toward the lingual aspect of
the inferior border of the mandible in the left first mo-
lar region (Fig. 1). In addition, an ill-defined radiolucent
area without cortical bone expansion was observed at

the displacement site. CBCT demonstrated a region of

decreased and sparse trabecular bone pattern compared
with the surrounding cancellous bone, while the corti-
cal boundaries remained intact without expansion. The
lesion was located in an edentulous posterior mandibu-
lar region and showed no associated clinical symptoms.
There were no radiographic findings suggestive of gen-
eralized osteoporosis. Based on clinical and radiographic
features, the lesion was considered to be consistent with
a focal osteoporotic bone marrow defect.

The fixture was removed under local anesthesia via a
crestal approach. The original osteotomy site was en-
larged using a round bur to improve access, and the
displaced implant was retrieved using suction and long
forceps. No cystic lining or fluid content suggestive of a
true cystic lesion was identified intraoperatively. Postop-

eratively, the patient reported altered sensation in the left
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Fig. 1. A. Panoramic radiograph obtained at the first visit shows
a displaced implant fixture in the left mandibular first molar
region. Coronal (B) and sagittal (C) cone-beam computed to-
mography images demonstrate the fixture positioned lingual to
the inferior border of the mandible. An ill-defined radiolucent
lesion with reduced trabecular density is observed in the eden-
tulous posterior mandible without cortical expansion.



lower lip and chin. She was diagnosed with injury to the
left inferior alveolar nerve, classified as Sunderland grade

IV (Seddon's neurotmesis).

Case 2

A 44-year-old male was referred to our department
for management of implant displacement that occurred
during placement in the left mandibular first molar area,
where a FOBMD was suspected. The patient was other-
wise healthy, with no relevant medical history, including
0Steoporosis.

Radiographic imaging demonstrated an ill-defined,
irregular radiolucent lesion at the left mandibular first
molar site without evidence of cortical expansion. The

displaced implant fixture was located near the inferior

Fig. 2. A. Panoramic radiograph shows a displaced implant fix-
ture in the left mandibular first molar region. Coronal (B) and
sagittal (C) cone-beam computed tomography images reveal
the fixture located near the inferior border of the mandible.
An ill-defined radiolucent area with decreased trabecular bone
pattern and no cortical expansion is observed at the displace-
ment site
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border of the mandible (Fig. 2). CBCT revealed an ill-de-
fined radiolucent area with reduced trabecular density
and a relatively homogeneous low-density appearance,
without cortical expansion or destruction. The lesion
was confined to an edentulous posterior mandibular re-
gion and was asymptomatic. No radiographic signs sug-
gestive of generalized osteoporosis were observed. Based
on these findings, the lesion was considered to be consis-
tent with a focal osteoporotic bone marrow defect.
Removal was performed under local anesthesia using
a crestal approach. The original osteotomy site was ex-
panded, and the fixture was retrieved using suction and
long forceps. No cystic lining or fluid content suggestive
of a true cystic lesion was identified intraoperatively. The
patient experienced no postoperative complications,

and follow-up was uneventful.

Case 3

An 84-year-old female was referred to our department
following implant displacement during placement at the
right mandibular first molar site, where a FOBMD was
suspected. The displacement occurred while insertion
torque was applied using a torque wrench. The patient
had no systemic medical conditions, including osteopo-
Tosis.

An initial removal attempt at the referring clinic in-
volved creating a buccal cortical window, but the pro-
cedure was unsuccessful. Upon presentation, the patient
complained of numbness in the right lower lip, chin, and
gingiva.

Panoramic radiography and CBCT revealed the dis-
placed implant fixture located near the inferior border of
the right mandibular first molar region (Figs. 3A-C). An
ill-defined radiolucent lesion without cortical expansion
was observed at the site. CBCT showed a relatively exten-
sive low-density area with markedly reduced trabecular
structure, while the cortical bone remained intact with-

out evidence of expansion. The lesion was located in an



Fig. 3. A. Panoramic radiograph shows a displaced implant fixture in the right mandibular first molar
region. Coronal (B) and sagittal (C) cone-beam computed tomography images demonstrate the fixture
near the inferior border of the mandible with a buccal cortical window from a previous surgical attempt.
A relatively extensive low-density radiolucent area with markedly reduced trabecular structure and no
cortical expansion is observed in the edentulous posterior mandible. D. Postoperative panoramic radio-
graph after removal of the displaced implant. E. Intraoperative photograph shows successful retrieval
through the buccal cortical window.

edentulous posterior mandibular region and was asymp-
tomatic. No radiographic evidence of generalized osteo-
porosis was identified. Based on these radiographic and
clinical findings, the lesion was considered to be consis-
tent with a FOBMD.

The implant was successfully removed under local an-
esthesia via the previously created buccal cortical win-
dow (Figs.3D and F). The displaced fixture was exposed
and retrieved after careful access through the buccal cor-
tical bone. The surgical site exhibited soft, marrow-like

tissue with mild bleeding rather than a true cystic cavity.

Discussion

In the present cases, FOBMD was considered a sig-

nificant contributing factor to implant fixture displace-

ment. Reduced trabecular resistance within the defect

160

compromises primary stability and may permit excessive
advancement of the fixture during insertion torque ap-
plication. Similar mechanisms have been described in
previous reports of implant instability and displacement
in low-density bone'™.

From a diagnostic perspective, FOBMD should be in-
cluded in the differential diagnosis when ill-defined ra-
diolucent lesions are observed in edentulous posterior
mandibular regions. Such findings should not be mis-
interpreted as residual bone defects or cystic lesions”.
Preoperative radiographic evaluation is essential, and
cone-beam computed tomography (CBCT) is particu-
larly useful for assessing trabecular structure and cortical
integrity®.

From a preventive surgical standpoint, careful surgical
planning is required in suspected FOBMD areas. Exces-
sive insertion torque should be avoided, and modification

of osteotomy preparation, such as undersized drilling,



may enhance primary stability. In addition, appropriate
implant length selection and maintenance of a safe dis-
tance from the inferior alveolar canal and mandibular
inferior border are recommended. In selected cases, a
staged approach with preliminary bone grafting prior to
implant placement may be considered. These preventive
strategies may reduce the risk of implant displacement
associated with insufficient trabecular resistance®?.

When implant fixture displacement occurs, the re-
trieval approach should be determined according to the
depth and location of the displaced implant. Crestal or
buccal cortical window approaches may be selected de-
pending on clinical conditions''?.

Displacement toward the inferior border of the man-
dible may increase the risk of inferior alveolar nerve in-
jury, as observed in one of the present cases'. Therefore,
meticulous surgical planning and careful manipulation
during retrieval procedures are essential to minimize
neurosensory complications.

This report has several limitations, including the lack
of histopathological confirmation and long-term follow-
up. Despite these limitations, the present cases suggest
that FOBMD may act as a potential risk factor for implant
fixture displacement in the posterior mandible.

Focal osteoporotic bone marrow defects may compro-
mise primary implant stability and increase the risk of
implant fixture displacement in the posterior mandible.
Thorough preoperative radiographic evaluation and
careful surgical techniques are essential when implant
placement is planned in suspected low-density bone ar-
eas. Awareness of this condition may help prevent com-

plications and improve clinical outcomes.
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The necessity of laboratory and diagnostic dentistry
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Future dental care will evolve based on evidence-based diagnosis and treatment, which requires advancements in
the field of laboratory and diagnostic dentistry. However, the current diagnostic tests specialized in dentistry are
very limited, and the field's development is still in its infancy. The most important factor hindering progress is the
long-term unchanging lack of awareness within the dental community regarding the use of diagnostic tests. This
in turn affects education on laboratory and diagnostic dentistry, lack of interest and research in related fields,
insufficient development of diagnostic test items, and the inactivity of the dental industry related to laboratory
and diagnostic dentistry. To overcome these barriers, a shift in the mindset of dental professionals is necessary
to shake off this lack of awareness. Furthermore, in the short-term, it is necessary to explore ways to revitalize
the application of existing dental diagnostic tests and to expand the application of existing diagnostic tests by
modifying them to be useful in dentistry. In the long-term, revitalizing research and development in the field of
laboratory and diagnostic dentistry is essential. (J Korean Dent Assoc 2026, 64(5): 163-168)
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Preoperative laboratory testing is an essential yet frequently overlooked component of safe dental surgical prac-
tice. As the aging population increases the prevalence of systemic diseases among dental patients, structured
preoperative evaluation prior to routine procedures such as tooth extraction and implant surgery has become
increasingly important. Clinical cases demonstrate that blood tests play a decisive role in preoperative decision-
making, enabling detection of previously undiagnosed conditions including uncontrolled diabetes, renal tubu-
lar dysfunction, and hematologic malignancies. Although no universally accepted protocol currently exists, the
necessity of routine preoperative blood testing should be carefully considered in an aging society - not only to
optimize surgical outcomes, but also to ensure the safety of both patients and clinicians. Routine preoperative
laboratory evaluation should be regarded as a fundamental safeguard in ambulatory oral and maxillofacial surgi-

cal care. (] Korean Dent Assoc 2026; 64(5): 169-173)

Key words : Hematologic Tests; Ambulatory Surgical Procedures
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< T % A AROE OFz £8 571 A ol9el= 5ol Calcium V86 88~105 mg/dL
o 9RE AR QUi Y lsl7| 870E AEE AEHE A9 Phosphorus V14 25~45 mg/dL
< WA, ERA AR A 9 e M2 JHAT Glucose 90 70~ 110 mg/dL
4 ) A sl A Lo} IS o 18 102 mefdl
Z9(CT) A (Fig. 1B} B, mheafufol A= AJet Q1ZaF  Uric Acid V16 3~7 mg/dL
E 29]0] 252 0]9] Eo]|3} ukst AAL 5'1,}5‘_5,_} x] ok} Cholesterol 115 0~ 240 mg/dL
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gl HAKTable 1)o41= Al7]5 A& F creatinine 4] ALT (GPT) ” 0~ 40 L
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Fig. 1. A 38 19] 2% shiicapa AL B. CT & AR #13, 21, 25, 33,
34, 43, 46 ASHE vjilH 92 FHHI T =,
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(complete blood cell counts, CBC)olA] A} o]ARS: LtE}
WATKHTable 2). &A}= WEF 4T (3.23x10°/pl), A&

1__"1E

(1973 pLyE YEFHAAL, hemoglobin 5.9g/

=
T+ H4aT

Table 2. 58 3 &A0] ARFEAHHAL A} 5.

Yo

WBC 323 V¥V 4~10 x10°/pL
RBC 197 ¥ 4~540  x¥uH/ul
Hgb 59 V¥ 12~16 g/dL
Het 190 Vv 36~48 %

MCV 94 A 79~95 fL

MCH 29.9 26~32 pg
MCHC 311 32~36  g/dL
RDW 218 A 115~145 %
Platelet 122 ¥ 130~400 x10*/pL
PCT 01 Vv 015~032 %

MPV 9.2 74~104 1L

PDW 78 ¥ 99~160 fL

Blast %
Promyelocyte %
Myelocyte %
Metamyelocyte %

Band neutrophil vV 2~6 %

Seg. neutrophil 55.5 50~75 %
Lymphocyte 36.5 20 ~ 44 %
Monocyte 7.1 2~9 %
Eosinophil 06 V¥ 1~5 %
Basophil 03 0~2 %
Normoblast /100WBC
Absolute Neutrophil Count 1793 ¥ 1800 ~ 7000 /uL
ESR 59 A 0~20 mm/hr
V 73/ SIetA] mluth, A 78 AR 23t

Fig 3. A SR AL #36,37, 43 -910] A1 41 24 FHEREHIEE B olo} 63,
Aol siet K50 Y vty (Fh sha) Pk,
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Artificial intelligence in diagnostic and laboratory
dentistry: Current applications and future
perspectives
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Yeon-Hee Lee
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This review comprehensively examines the current status, clinical applicability, and future directions of artificial
intelligence (Al) in diagnostic and laboratory dentistry. Dental Al primarily utilizes deep learning models based on
radiographic and histopathological images to assist in diagnosis of conditions including dental caries, periodon-
tal disease, periapical lesions, implant-related assessments, temporomandibular disorders, and oral squamous cell
carcinoma (OSCC), enhancing diagnostic sensitivity and specificity. Recently, Al applications have expanded to
salivary and blood biomarker analyses, integrating inflammatory cytokines (IL-18, TNF-a, MMP-8), OSCC-related
proteins (CYFRA 21-1, SCC-Ag, p53), salivary microbiome profiles, and blood-based indicators such as C-reactive
protein, HbAlc, and bone metabolism markers, enabling predictive and personalized diagnostic modeling. The
potential use of large language models (LLMs) has garnered attention, offering capabilities for analyzing elec-
tronic health records and clinical text data to support diagnosis, recommend treatment strategies, and assist in
patient counseling and education. In the United States, several dental Al platforms, including Pearl Inc.’s Second
Opinion®, have received FDA 510(k) clearance and are entering clinical practice, while in Korea, commercializa-
tion is progressing through Ministry of Food and Drug Safety approvals. Nevertheless, challenges remain, includ-
ing insufficient data standardization, limited multi-institutional datasets, legal and ethical considerations, and in-
tegration with clinical workflows. To address these issues, multi-institutional prospective validation, development
of generalizable models, multimodal Al research, and implementation of explainable Al are necessary. Overall,
dental Al is evolving beyond image interpretation toward a multimodal clinical decision support system that in-
tegrates imaging, biomarkers, clinical information, and LLMs to support personalized diagnostics and treatment
planning after validation.. (f Korean Dent Assoc 2026, 64(5): 174-183)

Key words : Dentistry; Diagnosis; Clinical Laboratory Techniques; Artificial Intelligence; Deep Learning; Large
Language Models
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A, 419, 0SCCE Biste meg hasio] 27] A8 7}
542 ANISIR, T 7014 0SCC Wl Faid
arelzo] WEAQ HAH YR L UgEs ok

.
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oA A3t Al 7|42 TRt WEh] Aek HET} A
2 PP $87 BTE B8 5 YA, hREo] &
F7HEA QeI Bl As FA0R AgE 9], i
o S IS LS 98 B pLL obd 271 9

Aol w2 9]
£t 2 gl 74k vjo] oni] B AEAS A48

R FA] oJ5t Zofofl A efiz} ol 7|5t Hio] QupA &
A2 Al 2-go] IiE|1 Y= 523 YYo|ct. Bt iy
4, 84 "YSEEY, dAE, 1A= DNA & Haeh Hio
QuAE 2ok Qlo] 3 E A4l A% B A HIG
A o2 28 4 QPP Al G5 g £0], A5
g} o &0 A= 11-18, TNF-a, MMP-8 5-2] 5 T+ Afo]
E7}el, 0SCC Z7] B0l A= CYFRA 21-1, SCC-Ag, p53
S Ho| Ayl k2 ol I Sz} mhA, 2415 9
B7lo| A= eFel] W 2792 pH, Akt 2 Streptococ-
cus mutans S 5o FA5ks o] S8, 9 79k

Table 1. Distribution of research fields in artificial intelligence applications in dentistry

Aol A= C-I-SHEH(CRP), 8% €511, HbAlc, T
JI-ZER 2] 5 M4l A5 & thAk T A RS EA51
A28 X1 919, & A H%, AAAS T 17 A% 7HY
IS g7}sePs30, T3 Al= thE @ WA (multi-omics)
tlo|ElE Sgtoto], 7l Hio] @uA 7he] Bt AukiAet

7% BA4 Bago R 3l

BT % A, @A
7

-
Ak =2 A X7
548 BoiF1 Qi 5 AL, A JHeL Al HElR
oAl J2) AAE AS A Aol ool FA] R4t
= 707 7|g=},

A7 EdE Y Hof 2w

39)

Research Field Representative Al Applications Approximate Proportion
Oral radiology / imaging Caries detection, periapical lesion detection, periodontal bone ~48%
loss analysis, tooth segmentation
Implantology and surgical planning  Implant planning, implant detection, peri-implant bone loss ~32%
analysis
Orthodontics Cephalometric landmark detection, growth prediction, treatment ~ ~7%
planning
Periodontology Periodontal disease prediction, bone loss staging ~5%
Oral and maxillofacial surgery Lesion detection, surgical navigation ~4%
Other diagnostic applications Oral cancer detection, microbiome analysis, digital pathology ~4%

Note: Al research in dentistry has primarily focused on radiographic image analysis, with a large proportion of studies dedicated
to imaging-based diagnostic applications, such as caries detection, periodontal bone loss evaluation, and periapical lesion detec-
tion. In contrast, Al applications in orthodontics, oral and maxillofacial surgery, and other diagnostic domains remain in the early

stages of development.
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Table 2. Comparison of diagnostic accuracy of Al models in dentistry

Disease Al model / Technique Data type Performance metrics ~ Key features / Limitations
Dental caries CNN-based deep Bitewing Sensitivity 0.85-0.92  Early caries detection and tooth-level
learning radiographs Specificity 0.80-0.88  risk assessment. Difficulty detecting
lesions near metallic restorations;
generalization across different imaging
devices needed.

Periodontal disease ~~ CNN / U-Net Panoramic AUC 0.86-0.91 Automated measurement of alveolar
and periapical Accuracy 0.82-0.88 bone height and analysis of bone loss
radiographs patterns.

2D images cannot fully assess depth/
shape; accuracy reduced in patients
with large bone density variations.

Periapical lesion 3D CNN / Deeplab CBCT and Sensitivity 0.80-0.89  Lesion location, size, and morphology
periapical Specificity 0.78-0.86  classification possible.
radiographs Low sensitivity for small early lesions;

performance affected by metallic
artifacts in CBCT.

Temporomandibular ~ CNN-based MRI deep  MRI AUC 0.84-0.90 Automated detection of joint effusion;

disorders learning accuracy improves when combined

with clinical data.
Single imaging modality cannot fully
evaluate function or pain.

Oral squamous cell CNN / VGGNet Clinical Sensitivity 0.88-0.95  Early lesion detection and boundary

carcinoma
histopathology

photographs and

Specificity 0.85-0.93  delineation possible.
Most studies are retrospective and
single-center; external validation

required.

Note: Al models in dentistry have demonstrated high diagnostic performance across multiple domains, but limitations include
reliance on retrospective or single-center data, challenges in generalization across imaging modalities, and reduced accuracy in
complex cases. Future studies should focus on multi-center, prospective validation and multimodal integration. Al: Artificial Intel-
ligence, CNN: Convolutional Neural Network, U-Net: U-Net Neural Network, CBCT: Cone Beam Computed Tomography, MRI:
Magnetic Resonance Imaging, AUC: Area Under the Curve, OSCC: Oral Squamous Cell Carcinoma
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Table 3. Representative FDA-cleared artificial intelligence systems for dental radiographic diagnosis.

Al system Manufacturer ~ City, FDA Version / Type Target imaging Main diagnostic functions
country  clearance
year
Overjet Overjet Inc. Boston, 2021 Clinical decision ~ Bitewing, Automated measurement of
Dental Al MA, USA support software  Periapical periodontal bone loss, detection of
radiographs caries, radiographic annotation
Second Pearl Inc. Los 2022 Software as a Bitewing, Detection of dental caries, calculus,
Opinion Angeles, Medical Device Periapical, periodontal bone loss, periapical
CA, USA (SaMD) Panoramic radiolucency, impacted teeth
radiographs
Denti.Al Denti.Al Inc. Toronto, 2022 Al radiographic ~ Panoramic Detection of dental pathologies
Detect ON, detection and intraoral including caries, periapical lesions,
Canada software radiographs bone loss
Adravision ~ Adra Imaging  SanJose, 2023 Periodontal Bitewing and Automated periodontal bone level
Perio Inc. CA, USA radiographic periapical measurement and periodontal
analysis Al radiographs disease assessment

Note: This table summarizes representative artificial intelligence systems for dental radiographic analysis that have been cleared
as medical devices by the U.S. FDA. Most of these systems provide automated detection of dental lesions and quantitative
analysis of alveolar bone levels from radiographs, functioning as clinical decision support tools to assist dental professionals in

diagnosis.
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Erratum to: Ischemic necrosis of the tongue in a
patient following vasopressor agents use and
prolonged endotracheal intubation: A case report

Seung-Heon Bae"”, Sung-Tak Lee"”, Jin-wook Kim

Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook National University, Daegu, Korea

Erratum to: ] Korean Dent Assoc 2025; 63(8): 251-256(https://doi.org/10.22974/jkda.2025.63.8.003)

Following publication of this case report, the authors identified inaccuracies regarding previous reports of isch-
emic necrosis of the tongue in Korea. A previous publication, “Cho J, Sung K, Lee D. Ischemic necrosis of the tongue
in surgical patients with septic shock: a case report. BMC Surg 2016; 16: 48, had already reported a Korean case.
Therefore, statements indicating the absence of previous Korean reports were inaccurate and should be removed.

The corrections are as follows:

Abstract (p.251)

Delete “No cases have been reported in Korea to date.”

Introduction (p.251)
Delete “To the authors knowledge, no cases of ischemic necrosis of the tongue have been reported in South Korea
to date.”

The authors apologize for these errors and any inconvenience they may have caused.

*Corresponding author: Prof. Jin-wook Kim

Department of Oral and Maxillofacial Surgery, School of Dentistry, Kyungpook
National University, 2177 Dalgubeol-daero, Jung-gu, Daegu 41940, Korea

Tel: +82-53-600-7574, E-mail: vocaleo@knu.ac.kr

ISSN: 0376-4672 Copyright“2026 by Korean Dental Association
eISSN: 2713-7961 | This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY-NC-ND) license
(https://creativecommons.org/licenses/by-nc-nd/4.0/)

184


https://orcid.org/0009-0006-5081-7088
https://orcid.org/0000-0001-6651-8046
https://orcid.org/0000-0003-4074-877X
mailto:vocaleo@knu.ac.kr

	01_05월_협회지 표지
	02_05월 목차
	03_CR_한수아
	04_CR_석지원
	05_SI_고홍섭
	06_SI_서미현
	07_SI_이연희
	08_ERRATUM

