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a b s t r a c t 

Adenoid cystic carcinoma is a rare malignant tumor that primarily occurs in the salivary 

glands. There are few reports of sublingual gland adenoid cystic carcinoma with lung metas- 

tases on which 18 F-fluorodeoxyglucose positron emission tomography/computed tomogra- 

phy (18 F-FDG-PET/CT) was performed. We report the case of a 57-year-old Japanese woman 

with an adenoid cystic carcinoma of the sublingual gland with lung metastases in whom 

the FDG uptake of the lung metastasis was low despite high FDG uptake in the primary le- 

sion. The pathological examination revealed that solid components were more visible and 

the Ki-67 index was more positive in the primary lesion compared to the metastatic lesion. 

We speculate that differences in tumor growth ability might have resulted in the differences 

Abbreviations: ACC, adenoid cystic carcinoma; FDG-PET/CT, fluorodeoxyglucose positron emission tomography/computed tomography; 
CT, computed tomography; SUVmax, maximum standardized uptake value; MIP, maximal intensity projection; HE, hematoxylin and eosin. 
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in FDG uptake. This case demonstrates that significant differences might occur in the FDG 

uptake between primary and metastatic tumors. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 
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Introduction 

Adenoid cystic carcinoma (ACC) is a malignant tumor that pri-
marily occurs in the salivary glands [1] . It accounts for 1% of
the cancers of the head and neck and 5%-10% of malignant
salivary gland tumors [1 ,2] . Among the observed cases of sali-
vary gland ACCs, the sublingual gland is a rare site [3 ,4] . ACC
is characterized by a long clinical course, slow growth, and a
high recurrence rate [5 ,6] . Distant metastases usually occur in
the lung [7 ,8] . 

There are few reports of a sublingual gland ACC with lung
metastases in which 18 F-fluorodeoxyglucose positron emis-
sion tomography/computed tomography (18 F-FDG-PET/CT)
was performed. In general, the FDG uptake of metastatic le-
sions tends to be correlated to that of primary lesions. We
present the case details of a patient with a sublingual gland
ACC with lung metastases, in whom the FDG uptake of the
lung metastasis was low despite high FDG uptake in the pri-
mary lesion. 

Case report 

A 57-year-old Japanese woman who noticed swelling un-
der her right jaw was referred to our hospital. She had un-
dergone an epiglottis cystectomy, and she was a carrier of
hepatitis B. Computed tomography (CT) revealed a 4 cm
mass in the right sublingual gland ( Fig. 1A ) and 2 well-
circumscribed nodules (long diameters 2 cm and 0.8 cm) in
the lower lobe of the left lung ( Figs. 1B –D ). 18 F-FDG-PET/CT
was scheduled, and 283.3 MBq FDG was injected. The early
phase was obtained one hour after injection, and the de-
layed phase was obtained 2 hours after injection. 18 F-FDG-
PET/CT showed focal FDG uptake in the right sublingual gland
mass, with the maximum standardized uptake value (SU-
Vmax) 10.5 in the early phase and SUVmax 12.5 in the de-
layed phase ( Figs. 2A –C ). There was slight FDG uptake in
the larger 2 cm nodule, with the SUVmax 2.6 in the early
phase and SUVmax 2.6 in the delayed phase ( Fig. 2D and E ),
and almost no FDG uptake in the smaller 0.8 cm nodule
( Fig. 2F ). We expected the lung nodules to be unrelated pro-
cess considering the discordant low uptake of FDG. 

Two months after the patient’s first visit, a right sublingual
gland resection for the malignant tumor and a right neck dis-
section were performed, and the tumor was pathologically di-
agnosed as an ACC. Cancer cells had infiltrated nerves and
the capsule and were observed near the resection margin.
No metastasis was detected in lymph nodes. The patient re-
ceived postoperative radiotherapy (60 Gy). The follow-up CT
revealed slight enlargement of the lung nodules, and since
lung metastases could not be ruled out, lung surgery was per-
formed. Video-assisted thoracic surgery, i.e., a left basal seg-
mentectomy was performed approx. 6 months after the pa-
tient’s first visit. The postoperative pathological diagnosis was
metastatic lung tumors from the ACC of the right sublingual
gland. 

We compared the histological findings of the primary and
metastatic lesions. Solid components were more visible and
the Ki-67 labeling index was more positive in the primary le-
sion compared to the metastatic lesion ( Figs. 3A –D ). The Ki-
67 value was 28.5% (793/2,787) in the primary lesion and 6.6%
(124/1,884) in the metastatic lesion, thus higher in the primary
lesion compared to the metastatic lesion. 

Discussion 

18 F-FDG-PET/CT was performed for this patient with a sub-
lingual gland ACC and lung metastases. Cases of sublingual
gland ACC are rare [3 ,4] , and there are few reports of ACC
having both a primary lesion and pulmonary metastases at
the time of the 18 F-FDG-PET/CT examination. Distance metas-
tases in ACC are also rare at the initial diagnosis [9] . 

The SUVmax of the primary lesion in our patient was 10.5
in the early phase and 12.5 in the delayed phase and appears
to be relatively high compared to previous cases. In the patient
series described by Jeong et al., the SUVmax values for ACC of
a salivary gland were 1.5-6.2 [10] , and Ruhlmann et al. reported
that the mean SUVmax across all recurrent or residual ACCs
was 6.8 ± 3.4 (median 5.7, range 2.0–15.0) [9] . In our patient’s
case, the SUVmax of the primary lesion seemed to be high as
that of the ACC. 

The standard diagnostic SUV threshold of 2.5 is generally
used to designate a scan of a solitary pulmonary nodule as
positive [11] , and the SUVmax of our patient’s lung metastasis
was 2.6 in the early phase and thus might be considered barely
positive. There are few reports on 18 F-FDG-PET/CT findings for
metastatic pulmonary ACC. The SUVmax values of secondary
ACCs of the lung were 1.0-5.3 in a study by Sun et al. [12] . Ito
et al. reported that the SUVmax of a metastatic lung tumor
from an ACC resected 16 years earlier in the left upper lung
field was 2.5, and that of a metastatic ACC in the left lower
lobe of the lungs was 4.5 [13] . In our patient’s case, the SUVmax
of the lung metastasis seemed to be low considering its size.
The low SUVmax made it difficult to consider the lung nodule
metastasis. 

We observed a significant difference in the SUVmax be-
tween our patient’s primary lesion and the lung metasta-
sis. Comparing the histological findings of the primary and
metastatic lesions, glandular components were more promi-
nent and there was a lower Ki-67 labeling index in the
metastatic lesion compared to the primary lesion. Ki-67 is
a protein expressed in all phases of the cell cycle except

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Fig. 1 – CT images. (A and B) Mediastinal window: (A) a mass ( white arrow ) in the right sublingual gland, and (B) a 
well-circumscribed nodule ( white arrow ) with relatively homogeneous enhancement in the lower lobe of the left lung. (C and 

D) Lung window: (C) a well-circumscribed nodule ( black arrow ) same as (B), and (D) another smaller nodule ( black arrow ) in 

the lower lobe of the left lung. 

Fig. 2 – 18 F-FDG-PET/CT images. (A) Maximal intensity projection (MIP) in the early phase: focal FDG uptake ( black arrow ) in 

the right sublingual gland mass and slight FDG uptake ( black arrowhead ) in the lower lobe of the left lung. (B and C) Fused 

axial CT and FDG-PET image (mediastinal window) in the early phase, showing in the different SUV scales: focal FDG 

uptake ( white arrow ) in the right sublingual gland mass, with the SUVmax 10.5. (D and E) Fused CT and FDG-PET image 
(lung window) of the larger nodule in the early phase: (D) axial image, (E) coronal image: slight FDG uptake ( black arrow ) 
with the SUVmax 2.6. (F) Fused axial CT and FDG-PET image (lung window) of the smaller nodule in the early phase: almost 
no FDG uptake ( black arrow ). 

 

 

 

 

 

 

 

 

 

 

 

 

the G0-phase, and its value can be used to estimate the
fraction of proliferative cells in tissues [14] . The principle
hypothesis explaining why tumor proliferation and glucose
metabolism displayed by 18 F-FDG-PET/CT are linked to each
other is that tumor cell proliferation depends mainly on gly-
colysis for energy [15] . Meyer et al. described a weak corre-
lation between SUV values and the Ki-67 proliferation index
in a large series of patients with head and neck squamous
cell carcinoma [16] , but the SUV values and Ki-67 index were
assumed to be correlated within single patients. We thus spec-
ulate that differences in tumor growth ability might have re-
sulted in the differences in FDG uptake in the present patient.
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Fig. 3 – Histological findings of the primary and metastatic lesions. (A) Hematoxylin and eosin (HE) staining of the primary 

lesion. (B) The Ki-67 value of the primary lesion. (C) HE staining of the metastatic lesion. (D) The Ki-67 value of the 
metastatic lesion. Solid components were more visible and the Ki-67 index was more positive in the primary lesion 

compared to the metastatic lesion. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In general, the FDG uptake of metastatic lesions tends to
be correlated with that of primary lesions. In their investiga-
tion of lung cancer patients, Kosaka et al. observed that the
SUVs of most of the metastatic lesions ranged from half to
double those of the primary lesions [17] . In our patient’s case,
the low FDG uptake in the lung metastasis despite the high
FDG uptake in the primary lesion made it difficult to diag-
nose the lung nodules as metastases before surgery. 18 F-FDG-
PET/CT has been found to be far superior to CT for predicting
the TNM stages of high-grade salivary cancer [10] . However, in
the present patient, the 18 F-FDG-PET/CT examination led to an
underestimation of tumor staging. Radiologists should thus be
aware of the possibility of underestimation when seeking to
achieve a diagnosis based on 18 F-FDG-PET/CT. 

Conclusion 

We treated a patient with a sublingual gland ACC with lung
metastases in whom the FDG uptake of the lung metastasis
was low despite high FDG uptake in the primary lesion. There
was a significant difference in the SUVmax values between
the primary lesion and the lung metastasis which might
have been caused by differences in tumor growth ability.
This case highlights the possibility that significant differences
might occur in FDG uptake between primary and metastatic
tumors. 
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