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When a diagnostic challenge reveals a simple diagnosis: the role of 
the operating microscope in Oral Medicine – a case report

Abstract:
Magnification has been widely established in some fields of dentistry. However, its use in Oral Medicine is still incipient, and the 
available literature is scarce. This report describes the case of a 25-year-old male patient who was referred to our Oral Medicine 
clinic after a two-year diagnostic delay, presenting with a nodular lesion in the anterior maxilla and a history of severe pain 
and purulent drainage. Conventional radiographic examination was inconclusive, while cone-beam computed tomography and 
ultrasonography suggested either a cystic lesion or a chronic inflammatory process but failed to identify a clear etiological factor. 
During exploratory microsurgery, the magnification and illumination provided by the dental operating microscope facilitated 
the identification of an untreated accessory canal, while histopathological analysis confirmed a lateral radicular cyst. In this 
case, conventional clinical and imaging examinations were insufficient to establish a definitive diagnosis. The dental operating 
microscope functioned as a valuable complementary tool during exploratory surgery, enabling identification of the lesion’s 
underlying cause and supporting appropriate referral for treatment. This case highlights the potential value of magnification 
as a diagnostic adjunct in Oral Medicine.

Keywords: Magnification; Oral medicine; Dental operating microscope; Case report.

INTRODUCTION

Oral cavity examination has long been a challenge 
for dental professionals1. Effective assessment and treat-
ment of  oral conditions depend on achieving a clear and 
broad visualization of  the area of  interest and enhanced 
visual acuity is therefore essential for comprehensive oral 
cavity inspection2,3. Within this context, magnification 
offers practitioners the means to increase their observa-
tional capabilities. Certain specialties in dentistry, such 
as endodontics and periodontics, have demonstrated 
and acknowledged the benefits associated with the use 
of  surgical loupes and dental operating microscopes 
(DOM), including better visualization, precision, gentle 
tissue manipulation, and predictability3,4. 

Although magnification techniques are widely used 
in these areas, only few studies have suggested that surgi-
cal loupes could be beneficial for the diagnosis and treat-
ment of  oral mucosa lesions5,6. Some authors also describe 
the use of  colposcopes for evaluating oral mucosa and oral 

lesions, especially oral potentially malignant disorders7,8,9. 
The aim of  this case report is to describe the potential 
role of  DOM as complementary tool during diagnosis, 
surgical exploration, and biopsy in Oral Medicine.

CASE REPORT

A 25-year-old male patient was referred to the 
Oral Medicine clinic for evaluation after a two-year his-
tory of  severe pain associated with recurrent purulent 
exudate drainage. Extraoral examination showed no 
significant alterations. Intraoral examination revealed 

Statement of  Clinical Significance
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when persistent symptoms and inconclusive clinical and 
imaging findings fail to reveal etiology, the dental operating 
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a nodular lesion that was firm upon palpation and mea-
sured 1 cm on the gingiva and oral mucosa in the anterior 
segment of  the maxilla without gingival probing depth 
(Figure 1A–C). 

Despite a satisfactory radiographic result follow-
ing endodontic treatment 4 years earlier (Figure 1D–E), 
a cone-beam computed tomography (CBCT) scan or-
dered 6 months ago by another dentist revealed buccal 
bone loss in the coronal and mid-third of  the root of  the 
maxillary right central incisor. There was no evidence 
of  a periapical lesion. His medical history revealed arte-
rial hypertension regularly treated with amlodipine and 
hydrochlorothiazide, and previous anemia.

During this two-year period, the patient was 
evaluated on multiple occasions by endodontic spe-
cialists, and the nodular swelling with recurrent pu-
rulent drainage was initially interpreted as a parulis 
of  presumed endodontic origin. However, despite the 

persistence of  symptoms, the specialists subsequently 
considered an endodontic etiology unlikely because 
of  the favorable CBCT and radiographic findings. 
A  recent periapical radiograph of  the maxillary 
central incisors confirmed this assessment, showing 
technically sound root canal treatment, no evident 
signs of  periapical pathosis, and normal appearance 
of  alveolar bone (Figure 1E). Considering the pa-
tient’s history and the lack of  substantial clinical and 
radiographic evidence of  periodontal or endodontic 
involvement, the patient underwent a new CBCT 
(OP300; Instrumentarium, Finland) using the Endo 
protocol (90 kV, 10 mA, 6x4 cm FOV, 85 μm voxel 
size, and metal artifact reduction tool) and ultraso-
nography (EVUS5; SAEVO, Ribeirao Preto, Brazil) 
examinations. CBCT confirmed the buccal cortical 
bone loss in the maxillary right central incisor up to 
the apical third, which appeared to be associated with 

 Figure 1. Initial frontal and lateral photographs showing a nodular lesion (arrows) that measured approximately 1 cm over 
the root of  the maxillary right central incisor (A and B). Normal probing depth (C). Periapical radiographs before (D) and 04 
years after endodontic treatment (E), showing technically sound obturation, no evident signs of  periapical pathosis, and normal 
alveolar bone appearance.
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a hypodense unilocular lesion with a diffuse sclerotic 
rim and sparse hyperdense flecks (Figure 2A–C). 

Ultrasonographic evaluation demonstrated a uni-
locular, anechoic image characterized by subtle posterior 
acoustic enhancement. The lesion exhibited well-defined 
contours, with its superficial boundaries located within 
the oral mucosa. Additionally, hyperechoic debris or 
fragments were identified within the lesion itself. Color 
Doppler imaging further revealed an absence of  internal 
vascularization, while peripheral vascularization was 
detected in the more superficial portion of  the lesion’s 
contour (Figure 2D–E). The imaging findings thus sug-
gested either a cystic lesion or a chronic inflammatory 
process. Therefore, although CBCT and ultrasonography 

contributed to the morphological characterization of  
the lesion, neither examination identified its etiological 
source. The differential diagnoses included root fracture, 
cemental tear, connective tissue neoplasm, small salivary 
gland tumor, and untreated accessory root canals.

After extensive deliberation, exploratory surgery 
and biopsy were proposed as a last resort to establish a 
definitive diagnosis through histopathological analysis. 
Given the increased risk of  esthetic impairment, this 
approach was performed by a periodontist with micro-
surgery training using a DOM (M900; DFVasconcellos, 
Rio de Janeiro, Brazil). An incision was made, preserving 
the lesion at the flap’s movable portion, and buccal bone 
loss was confirmed (Figure 3A).

 
Figure 2. Coronal CBCT slice showing normal apical tissue in the maxillary central incisors (A). Sagittal and axial CBCT slices 
showing buccal bone loss in the coronal and middle thirds of  the root of  the maxillary right central incisor, associated with 
a hypodense unilocular lesion with a diffuse sclerotic rim and sparse hyperdense flecks (arrows) (B and C). Ultrasonographic 
image showing an unilocular, anechoic lesion with subtle posterior acoustic enhancement, well-defined contours, superficial 
boundaries in the oral mucosa, and hyperechoic debris or fragments (arrow) within the lesion (D). Color Doppler imaging shows 
absence of  internal vascularization and presence of  peripheral vascularization in the more superficial portion of  its contour (E).
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 Figure 3. Full-thickness flap with preservation of  the lesion in its mobile part (A). Insertion of  an endodontic #8 K-file into 
the untreated accessory canal (B). Microscopic photograph at 16x magnification displaying the untreated accessory canal (ar-
row) in the apical portion of  the bone defect (C). Repositioning of  the flap and microsutures (D). Excised lesion (E). 15 days 
postoperatively showing excellent tissue repair (F).

 

Figure 4. Histologic section showing a cystic cavity lined by 
nonkeratinized stratified squamous epithelium and a fibrous 
connective tissue capsule with chronic inflammatory infil-
trate. Hematoxylin and eosin staining; 5x objective.

Under coaxial illumination and 2.5-16x mag-
nification, careful inspection of  the root surface 
revealed a small opening in the middle third of  the 
root, within the apical portion of  the bone defect. Its 
exploration with a #8 K-file supported its identifica-
tion as an untreated accessory canal (Figure 3B–C). 
After complete removal of  the lesion, the surgical 
site was cleaned, and the flap was repositioned with 
micro sutures (Figure 3D). The patient received 
prescriptions of  antibiotics, steroidal anti-inflamma-
tory medication, and an antimicrobial mouth rinse. 
The  tissue showed excellent healing 15 days after 
surgery (Figure 3F). The clinical findings suggested a 
persistent endodontic infection. The histopathological 
findings were compatible with a lateral radicular cyst 
(Figure 4). The patient was subsequently referred to 
endodontic microsurgery.
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DISCUSSION

	 Although the final diagnosis was relatively 
straightforward, establishing it proved considerably 
more challenging. This case demonstrates that the com-
plexity of  a diagnostic pathway may exceed that of  the 
final diagnosis itself. Multiple professionals, including 
endodontic specialists, employed conventional diagnos-
tic methods such as clinical examination, radiographs, 
and CBCT imaging, yet the lesion’s etiology remained 
elusive. Over a two-year period, the patient reported 
intense pain and intermittent purulent exudate drainage, 
findings that were suggestive, but not definitive, of  an 
endodontic infection10. Although conventional methods 
successfully identified the consequence (i.e., the lesion), 
they failed to determine its cause (i.e., the untreated 
accessory root canal), even with the CBCT assessment. 
Consequently, the diagnostic process became prolonged 
and required consideration of  a broad and atypical dif-
ferential diagnosis, including vertical root fracture, ce-
mental tear, accessory root canal involvement, which had 
not been confirmed in previous assessments, connective 
tissue neoplasm, and small salivary gland tumors.

Among the odontogenic hypothesis considered, 
vertical root fracture was included because of  the ra-
diolucent/hypodense area adjacent to the root, a finding 
often reported 2–5 years after root canal treatment11. 
Similarly, cemental tear was suspected due to the hyper-
dense structure detected on CBCT scan. Clinically, both 
conditions show non-specific signs and symptoms that 
resemble endodontic and periodontal disease11,12. In the 
present case, however, the absence of  an associated peri-
odontal pocket was an unusual feature, possibly related to 
the distance between the lesion and the gingival margin. 
Another relevant hypothesis was accessory root canal in-
volvement, since these anatomical variations can serve as 
a pathway for microbial communication between the pulp 
and the periodontium. Accessory canals are most com-
monly located in the apical third of  the root (73.5%)13, 
making them difficult to identify and treat. As discussed 
by Nair14 and Siqueira Jr.15, persistent microorganisms 
in these structures can contribute to endodontic failure, 
even in well-treated teeth14,15.

In addition to odontogenic conditions, non-odon-
togenic lesions also had to be considered in the differ-
ential diagnosis. Connective tissue neoplasms and small 
salivary gland tumors were included because certain 
non-endodontic conditions may mimic inflammatory 
endodontic disease both clinically and radiographically. 
Accordingly, clinicians should consider non-odontogenic 

etiologies unless they can be definitively excluded16,17. 
In the anterior maxilla, lesions reported as mimicking 
endodontic infection include non-Hodgkin’s lympho-
ma17, hematolymphoid neoplasm18, oral rhabdomyo-
sarcoma19, polymorphous adenocarcinoma20, mucinous 
adenocarcinoma21, osteosarcoma22, and oral squamous 
cell carcinoma23.

Despite repeated investigations, a definitive 
conclusion remained elusive. Although CBCT is rec-
ommended for the assessment of  complex root canal 
anatomy24, it was insufficient in the present case to iden-
tify the underlying cause of  the lesion.  This limitation 
may be attributed to resolution constraints and contrast 
artifacts, which jeopardize a more detailed observation, 
particularly in the presence of  high-density materials 
such as root canal obturations, even when the metal 
artifact reduction tool is applied. Although a high-res-
olution protocol was adopted, CBCT detection of  fine 
anatomical structures depends on their thickness relative 
to voxel size; in the present case, structures smaller than 
approximately 170 μm may not have been reliably depict-
ed25. Ultrasonography, which has gained relevance in the 
evaluation of  oral and maxillofacial lesions26, contributed 
to lesion characterization by demonstrating a cystic-like 
image with internal hyperechoic debris, possibly re-
lated to obturation material. However, it also failed to 
detect the accessory root canal. This limitation may be 
explained by its remarkable sensitivity and specificity 
for soft tissues assessment, while being less effective in 
evaluating hard tissues27. 

The persistence of  diagnostic uncertainty despite 
clinical and imaging assessment justified a more direct 
investigative approach. Exploratory surgery was there-
fore recommended as a final diagnostic step, with the 
aim of  obtaining tissue for histopathological analysis 
while allowing direct inspection of  the lesion site. In this 
context, magnification was incorporated to improve 
visualization of  the root surface and lesion structure, 
thereby facilitating identification of  its origin. Among 
the magnification devices described in the literature, col-
poscopes have been used in Oral Medicine, particularly 
for the evaluation of  oral mucosal alterations and biop-
sy site selection7–9. However, their limited accessibility 
and maneuverability restrict their usefulness during 
intraoral surgical procedures3,8. By contrast, the dental 
operating microscope offers enhanced illumination and 
magnification, precise visual control, and ergonomic 
advantages, making it particularly suitable for micro-
surgical diagnostic exploration in anatomically delicate 
areas28. Similar advantages have also been reinforced 



Journal of Oral Diagnosis 2026

6

in recent literature, as demonstrated by Medeiros et al. 
(2025)29, who reported its applicability in the diagnosis 
of  localized juvenile spongiotic gingival hyperplasia29.

Although magnification has been widely rec-
ognized in endodontics, particularly in microsurgical 
procedures30, its diagnostic value in Oral Medicine 
remains poorly explored. In the present case, the DOM 
served as a valuable adjunct during surgical exploration 
and diagnostic clarification. By enabling meticulous 
tissue handling, preservation of  lesion integrity, and 
detailed inspection of  the exposed root surface, it al-
lowed identification of  the untreated accessory root 
canal that had not been detected by previous conven-
tional assessments. The definitive diagnosis, however, 
resulted from the integration of  the microsurgical and 
histopathological findings.

CONCLUSION

This report highlights the potential of  enhanced 
visualization of  normal and/or affected oral mucosa 
structures for improving the diagnostic process of  oral 
lesions. In the present case, naked-eye clinical examina-
tion combined with imaging studies was insufficient to 
establish a definitive diagnosis. The incorporation of  a 
dental operating microscope during surgical exploration 
and biopsy enhanced visualization of  the root surface 
and facilitated identification of  the lesion’s underlying 
cause and subsequent treatment referral. Accordingly, 
further studies are warranted to clarify the role of  
magnification tools in the diagnosis and management 
of  oral mucosal lesions.
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