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Abstract. The numbers of abnormal findings incidentally 
detected in adjacent regions are increasing with advances in 
imaging modalities. The present study aimed to examine the 
prevalence and characteristics of incidental findings in the 
thyroid gland on computed tomography (CT) images of the 
oral and maxillofacial region. CT scans of the oral and maxil-
lofacial region in patients obtained between January 2012 and 
December 2016 were retrospectively reviewed. Images that 
revealed incidental findings in the thyroid gland, including 
nodules, were recorded, together with the sizes and charac-
teristics of the findings. The Japan Association of Breast and 
Thyroid Sonology (JABTS) guidelines were used for clas-
sification. The rate of descriptions of these findings in the 
radiographic interpretation reports were also examined. Of the 
1,135 patients examined, 326 (28.7%) had several types of inci-
dental findings. In particular, 169 (14.9%) of the 1,135 patients 
had nodules >5 mm in diameter, for which further careful 
examination is recommended in the JABTS guideline. The 
description rate for nodules >5 mm in diameter in the radio-
graphic interpretation reports was 30.8% (52/169 patients), of 
whom 17.3% (9/52 patients) were referred to the endocrinology 

department for further careful examination. Incidental findings 
in the thyroid gland were relatively common on CT images 
of the oral and maxillofacial region. Oral radiologists tend to 
focus specifically on the oral and maxillofacial region during 
diagnosis on oral and maxillofacial CT images, but should pay 
the same careful attention to observe adjacent regions, such as 
the thyroid gland.

Introduction

In the oral and maxillofacial region, diagnosis of lesions 
or structures has long been performed on the basis of plain 
radiographs such as intraoral radiographs and panoramic 
radiographs. In recent years, with the development of 
imaging modalities, there has been increased identification 
on computed tomography (CT) and magnetic resonance 
imaging  (MRI) images, as advanced modalities  (1,2). In 
particular, CT machines are maintained at many facilities, 
making it possible to achieve more detailed diagnoses by CT 
examination immediately after obtaining information on plain 
radiographs of the oral and maxillofacial region (3‑5). The CT 
scan time is becoming faster and large amounts of information 
can be obtained in a short time. Imaging of the oral and maxil-
lofacial region often includes part of the base of the brain, the 
thyroid gland, and the apex of the lung. Consequently, oral 
radiologists need to take care in observing adjacent regions 
in the images. The thyroid gland should certainly be observed 
because its entirety is frequently included in CT images of the 
oral and maxillofacial region.

The numbers of abnormal findings incidentally detected 
in adjacent regions are increasing with advances in imaging 
modalities (6‑9). Such findings are often observed on CT images 
with extended fields of view. However, because radiologists 
sometimes overlook these findings in images or doctors can 
fail to confirm radiographic interpretation reports, this issue 
has become an important social problem. In particular, lesions 
of the thyroid gland can be found incidentally on CT images 
of the oral and maxillofacial region. An incidental thyroid 
nodule (ITN) is an unsuspected asymptomatic thyroid lesion 
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observed in an imaging study or during an operation unrelated 
to the thyroid gland (10‑14). ITNs are most commonly detected 
by ultrasound procedures, followed by CT scans  (10‑12). 
Although most ITNs are benign (11), they remain clinically 
important because of their malignant potential (15). Thus, it 
is important to detect and report these nodules with possible 
malignancy, even if the lesions are small.

The present study aimed to examine the prevalence and 
characteristics of incidental findings of the thyroid gland on 
oral and maxillofacial CT images within the patient database 
of our institution. The rate of descriptions of such findings in 
radiographic interpretation reports by oral radiologists, and 
whether any consultation requests were made by doctors were 
also examined.

Materials and methods

Study subjects. We retrospectively reviewed CT scans of the 
oral and maxillofacial region in patients taken at our institu-
tion from January 2012 to December 2016. The study subjects 
were patients who underwent CT scans for the first time 
during the indicated period and had images that showed the 
thyroid gland in its entirety. Only those with no prior history 
of thyroid gland disease were included for evaluation of inci-
dental findings.

Evaluation of ITNs and radiographic interpretation reports. 
The following patient information was obtained: Sex; age; 
incidental finding; interpretation report. Regarding incidental 
findings, images that showed ITNs or other abnormalities 
(calcification, enlargement, atrophy) were noted, and the sizes 
and characteristics of the findings were recorded.

Ultrasonography (US) is used for the diagnosis of thyroid 
gland disease because it is simple, non‑invasive, and useful 
compared with other examinations. The Japan Association of 
Breast and Thyroid Sonology (JABTS) guideline was prepared 
for US diagnosis of thyroid gland disease, and its categories of 
lesions by size are shown in Table I (16). We decided to use 
this guideline for the evaluation of ITNs because it provides 
suitable standards for screening on CT images. According 
to the guideline, fine‑needle aspiration cytology (FNAC) or 
follow‑up is recommended when ITNs exceed 5 mm in diam-
eter because the possibility of malignancy cannot be excluded. 
Therefore, we examined the rate of whether such incidental 
findings were described in the radiographic interpretation 
reports by oral radiologists, and whether any consultation 
requests were made by doctors.

CT scans. Images were taken using five types of CT machines 
(Aquilion 16: Canon Medical Systems Corporation, Tochigi, 
Japan; Aquilion 64: Canon Medical Systems Corporation; 
Aquilion One: Canon Medical Systems Corporation; Discovery 
CT750 HD: GE Healthcare; SOMATOM Definition Flash: 
Siemens). CT scans were obtained with the following param-
eters: Field of view: 12.9x12.9 to 32x32 cm; tube voltage: 
120-140 kV; tube current: 150-500 mA.

Statistical analysis. Statistical analysis was undertaken by 
calculating percentages of particular cases and classifications 
over the total number of eligible scanned patients.

Results

Clinical features. A total of 3159 patients underwent CT scans 
for the first time during the research period, and images for 
1,147 patients showed the thyroid gland in its entirety. Twelve 
patients were excluded because they had history of thyroid 
disease. Therefore, CT images of 1,135 patients were evaluated 
in this study.

The 1,135 patients comprised 551 men and 584 women, 
with a mean age of 56.4 years (range, 0.3‑98 years). Several 
kinds of incidental findings in the thyroid gland, including 
ITNs, were observed in 100 of 551 men (18.1%) and 226 of 584 
women (38.7%) (Fig. 1). The prevalence of these findings was 
~2‑fold higher in women compared with men.

Classification and characteristics of ITNs. For 326 of 
1135  patients (28.7%) with incidental findings such as 
ITNs (Fig. 2A), their images were evaluated and classified 
according to the JABTS guideline. ITNs with abnormalities 
such as calcification, enlargement, and atrophy were included 
as ‘ITNs’ in the classification. Of the 326 patients, 112 (34.4%) 
had ITNs ≤5 mm in diameter, 118 (36.2%) had ITNs >5 mm to 
≤10 mm, 43 (13.2%) had ITNs >10 mm to ≤20 mm, 8 (2.4%) 
had ITNs >20 mm, and 45 (13.8%) had only abnormalities of 
gland size or calcification (Fig. 2B). As a result, 169 patients 
among all 1,135 patients (14.9%) whose images contained 
the thyroid gland in its entirety had ITNs exceeding 5 mm in 
diameter, for which further careful examination such as FNAC 
or follow‑up is recommended according to the JABTS guide-
line because the possibility of malignancy cannot be excluded.

Descriptions in the radiographic interpretation reports and 
consultation requests. The rate of descriptions of incidental find-
ings for ITNs exceeding 5 mm in diameter in the radiographic 
interpretation reports was 30.8% (52 of 169 patients) (Fig. 3A), of 
whom 17.3% (9 of 52 patients) were referred to the endocrinology 
department for further careful examination (Fig. 3B).

Case report. We present a case of an incidental finding in the 
thyroid gland that was observed on oral and maxillofacial 
CT images, thereby facilitating further treatment after it was 
described in the radiographic interpretation report.

In August 2014, a 71‑year‑old woman visited our institution 
with the complaint of a mass in the right buccal mucosa. An 
incisional biopsy of the right buccal mucosa was performed 
under suspicion of papilloma, but squamous cell carcinoma was 
suspected in the pathological diagnosis. A contrast‑enhanced 
CT evaluation was performed for further evaluation in 
September 2014. Although there was no metastasis in the 
lymph nodes, a mass of ~30 mm in diameter with calcifica-
tion was incidentally observed in the left lobe of the thyroid 
gland, suggesting an ITN (Fig. 4). Thus, further examination 
was recommended in the radiographic interpretation report. 
On positron emission tomography‑computed tomography 
(PET‑CT) with 18F‑fluorodeoxyglucose (18F‑FDG) for further 
evaluation of whole body including the right buccal mucosa, 
18F‑FDG uptake was noted in the left lobe of the thyroid gland 
with a maximum standardized uptake value of 3.26 (Fig. 5). 
For further evaluation of the ITN, the patient was referred 
to the otolaryngology department in October 2014. US and 
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FNAC were subsequently performed, and papillary carcinoma 
of the thyroid gland was suspected. The ITN in the left lobe 
of the thyroid gland was surgically excised under general 
anesthesia, with simultaneous performance of a prophylactic 
left neck dissection with lymph nodes. On postoperative histo-
pathological examination, the diagnosis was adenomatous 
goiter, and consequently not malignant.

Discussion

Plain radiographs such as intraoral radiographs and panoramic 
radiographs are often used for screening in the oral and maxil-
lofacial region. A previous report described the significance 
of a 6.1% detection rate for incidental lesions on panoramic 
radiographs during relatively early childhood  (17). The 
research further indicated that early treatment of such lesions 
could avoid maxillofacial deformities and other complica-
tions. Panoramic radiographs are also available for screening 
of osteoporosis or calcified atheroma in the common carotid 
artery  (18). Descriptions of these findings in radiographic 
interpretation reports are very important because they can 
lead to the prevention of systemic diseases.

With the development of imaging modalities in recent 
years, there has been an increase in the identification of inci-
dental lesions on images obtained by CT and MRI, as advanced 
imaging modalities (6‑9,19‑21). In particular, CT machines 
are maintained at many facilities, and it is possible to obtain 
more detailed diagnoses by CT immediately after lesions are 

suspected on plain radiographs of the oral and maxillofacial 
region. The field of view in the oral and maxillofacial region 
often includes a region from the base of the brain to the apex of 
the lung, and thus oral radiologists need to take care to observe 
adjacent regions in the images. Indeed, many incidental find-
ings have been described in previous reports (6‑9,19‑21). The 
thyroid gland should be focused upon because its entirety is 
frequently included in CT images of the oral and maxillofacial 
region. Because it is essential to understand both normal and 
abnormal findings, we focused on the thyroid gland in the 
present study.

Diagnosis of thyroid gland disease is often performed by 
US because this modality is easy, non‑invasive, and useful for 
evaluation of internal properties compared with other exami-
nations (22‑26). CT images are helpful for the detection of 
incidental thyroid lesions and subsequent US examinations. 
The prevalence of incidental lesions of the thyroid gland was 
approximately 10 to 40% in a previous US study (11). Most 
of the incidentally detected lesions were benign, but the risk 
of malignancy ranged from 1.5 to 17% (11). Several identi-
fied associations have led to the establishment of guidelines 
for management of ITNs detected by different imaging 
modalities (27‑30). Of interest to us was the JABTS guideline 
shown in Table I. Although this guideline was developed for 
US diagnosis of thyroid gland disease, it provides detailed 
categorization of lesions by size. Thus, we considered that 
this guideline could be used as a standard for screening on 
CT images.

Table I. Size categories of thyroid gland nodules based on the Japan Association of Breast and Thyroid Sonology guidelines.

	 Evaluation criteria for thyroid gland nodules
	‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Size category	 Cystic nodule	 Solid nodule

≤5 mm	 Follow‑up	 Follow‑up
>5 mm to ≤10 mm	 Follow‑up	 FNAC if shows malignant findings
>10 mm to ≤20 mm	 FNAC if contains solid parts	 FNAC if shows malignant findings
>20 mm	 FNAC	 FNAC

FNAC, fine‑needle aspiration cytology.

Figure 1. Prevalence of incidental findings in the thyroid gland according to sex. Incidental findings were ~2‑fold more common in women than in men.
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In the CT images of our 1,135 patients, the prevalence 
of incidental findings in the thyroid gland was 28.7%. 
This prevalence was higher than that in a similar study by 
Yoon et al (11), who reported that 16.8% of patients had inci-
dentally detected thyroid lesions. The discrepancy may arise 
from the difference in mean age of the patients because our 
patients were older than those in the study by Yoon et al (11). 
We also evaluated the sizes of the ITNs, and found that 
169 of the 1,135 patients (14.9%) whose images showed the 
thyroid gland in its entirety had ITNs that exceeded 5 mm 
in diameter. Because the possibility of malignancy cannot 
be excluded, ITNs of this size are recommended for further 

careful examination such as FNAC or follow‑up in the 
JABTS guideline. In addition, the presence of calcification 
was reported to be associated with a higher risk of malig-
nancy (31,32). Previous US studies indicated that the risk of 
malignancy in patients with ITNs selected for FNAC was 
9.2 to 13.0% (31,32). In the present study, no patients had 
ITNs that were histologically confirmed to be malignant. 
However, not all patients with ITNs underwent FNAC, and 
thus there may have been more patients with ITNS sugges-
tive of malignancy or with malignancy.

Diagnosis of thyroid gland disease on CT images is insuf-
ficient and limited compared with US examinations because 

Figure 2. Prevalence and classification of incidental findings in the thyroid gland. (A) Prevalence of incidental findings in the thyroid gland. (B) Classification 
of incidental findings in the thyroid gland according to the JABTS guidelines. The region surrounded by the dotted line shows incidental thyroid nodules 
exceeding 5 mm in diameter, for which further careful examination is recommended in the JABTS guidelines. JABTS, The Japan Association of Breast and 
Thyroid Sonology.

Figure 3. Rates of descriptions and referrals for ITNs exceeding 5 mm in diameter. (A) Rate of descriptions for ITNs exceeding 5 mm in diameter in the 
radiographic interpretation reports. (B) Rate of patients with ITNs exceeding 5 mm in diameter referred to the endocrinology department. ITN, incidental 
thyroid nodule.
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the images are affected by the slice thickness or partial volume 
effects. However, CT could be an effective evaluation method 
for thyroid gland screening and assistance in US examination. 
Therefore, oral radiologists should understand the character-
istics of thyroid gland lesions and inform doctors when such 
incidental findings are observed on CT images. Although the 
ITN in the left lobe of the thyroid gland in the patient described 
our case report was not malignant, it was strongly suspected 
of malignancy in preoperative examinations. Thus, it can be 
concluded that the related description of this incidental finding 
in the radiographic interpretation report for the oral and maxil-
lofacial CT images was very effective.

It has become an important social problem that not only do 
radiologists sometimes overlook incidental findings on images 
but also doctors can fail to confirm radiographic interpretation 
reports, directly leading to worse prognosis of patients and 
possible litigation. In the present study, the rate of descriptions 
for ITNs exceeding 5 mm in diameter in radiographic interpre-

tation reports was 30.8% (52 of 169 patients). There were also 
several cases wherein ITNs >5 mm to ≤10 mm or >10 mm to 
≤20 mm were overlooked in the reports. ITNs of these sizes are 
considered to have potential for malignancy and are not difficult 
to find, and thus failure to include them appears to be due to the 
discrepancy in the viewpoints of the attending oral radiologists. 
Furthermore, only 17.3% (9 of 52 patients) were referred to the 
endocrinology department for further careful examination. This 
may arise from unconfirmed reports, scant attention or lack of 
knowledge by doctors. Awareness building for doctors to care-
fully check radiographic interpretation reports is also needed.

In conclusion, relatively many incidental findings of the 
thyroid gland were observed on CT images. Oral radiologists 
tend to focus on the oral and maxillofacial region during diag-
nosis on oral and maxillofacial CT images, but should pay the 
same careful attention to observe adjacent regions including 
the thyroid gland.
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