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a b s t r a c t 

Sclerosing microcystic adenocarcinoma (SMA) is a rare malignant tumor of the salivary 

glands that closely resembles cutaneous microcystic adnexal carcinoma (MAC). It was newly 

listed in the 5th edition of the WHO classification of head and neck tumors. This report de- 

scribes the case of a 61-year-old woman who presented with masses on the floor of the 

mouth. The masses showed low signal intensity on T2-weighted images (T2WI) and with 

low apparent diffusion coefficient (ADC) values. Dynamic contrast-enhanced magnetic reso- 

nance imaging (DCE-MRI) revealed a plateau or persistence after rapid initial enhancement. 

Histopathologically, the tumors comprised small infiltrating strands of cells that formed 

small ducts and cysts embedded in thick fibrous stroma, consistent with SMA. Low signal 

intensity on T2WI with a low ADC value and a plateau or persistence after rapid initial en- 

hancement on DCE-MRI reflect the fibrous and cellular components of the tumor and can 

be considered characteristic MRI findings of SMA. 
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Introduction 

Microcystic adnexal carcinoma (MAC) is an uncommon cuta-
neous tumor that exhibits ductal and follicular differentiation
[1] . MAC is an indolent, locally aggressive, and deeply infiltra-
tive tumor with a high propensity for perineural invasion [ 2 ,3 ]
and is most common in the head and neck region [1] . MAC
rarely occurs in extracutaneous locations, including the oral
cavity and other mucosal head and neck regions where ad-
nexal keratinocytes do not exist [4–10] . In 2016, Mills et al.
proposed the term “sclerosing microcystic adenocarcinoma
(SMA)” for a rare malignant tumor occurring in the salivary
glands, closely resembling cutaneous MAC [11] . To our knowl-
edge, 21 cases of SMA have been reported, but none have eval-
uated the magnetic resonance imaging (MRI) findings of SMA
in detail [4–18] . Here, we report an additional case of SMA of
the floor of the mouth and discuss its MRI findings. 

Case report 

A 61-year-old woman presented to our hospital with a mass
on the left side of the floor of the mouth. The patient was
asymptomatic and had a history of multiple MACs, for which
she underwent surgical resection of a right eyelid lesion and
left frontal lesion at the ages of 51 and 58, respectively. The
patient had no relevant medical history. On intraoral exami-
nation, a mass of approximately 1 cm in size was palpated on
the left floor of the mouth ( Fig. 1 a) and hard tissue resembling
a salivary stone was detected on the right floor of the mouth
( Fig. 1 b). Laboratory findings were unremarkable. 

An orthopantomogram showed no obvious abnormalities.
MRI revealed a 10-mm, partially ill-defined mass in the left
sublingual gland ( Fig. 2 ) and a 7-mm mass in the right sub-
lingual gland ( Fig. 3 ). The masses showed isointensity to
muscle on T1-weighted images (T1WI), iso to slightly higher
signal intensity to muscle on T2-weighted images (T2WI),
and low signal intensity on the apparent diffusion coefficient
(ADC) map derived from diffusion-weighted images (b = 1000
s/mm 

2 ). The ADC value of the right sublingual gland le-
sion was 0.88 × 10 −3 mm/s and that of the right sublingual
Fig. 1 – Intraoral findings of masses on the left (a, dotted circle)
lesion was 1.20 × 10 −3 mm/s. On dynamic contrast-enhanced
MRI (DCE-MRI), the left sublingual lesion showed rapid ini-
tial enhancement, followed by a period of continuous en-
hancement at a slower rate. The right sublingual lesion
showed rapid initial enhancement before reaching a plateau.
Contrast-enhanced fat-suppressed T1WI showed a uniform
iso- to slightly stronger enhancement than the surrounding
normal sublingual gland. 

A follow-up MRI performed after 4 months showed no sig-
nificant changes. Excisional biopsy was performed for diag-
nostic and therapeutic purposes. The mass in the left sublin-
gual gland showed strong adhesions to the surrounding tis-
sues, particularly the mylohyoid muscle and lingual nerve.
The mass in the right sublingual gland also showed adhesions
to the surrounding tissues but to a lesser degree than that on
the left side. 

Histopathologically, the tumors comprised small infiltrat-
ing strands of cells forming small ducts and cysts with
mild atypia and were embedded in thick fibrous stroma 
( Fig. 4 a). Preexisting sublingual gland tissue was observed in
the marginal zone of the tumors. Tumor cells were scattered
within the peripheral nerves and along the perineurium, in-
dicative of a perineural invasion. Immunohistological find-
ings were positive for cytokeratin 7, carcinoembryonic antigen
(CEA), and epithelial membrane antigen (EMA) ( Fig. 4 b–d). Al-
though these findings were consistent with those for MAC and
SMA, a diagnosis of SMA was favored because the masses were
situated in locations where adnexal keratinocytes were ab-
sent. Imaging and intraoperative findings also suggested that
the tumors originated from the sublingual gland. 

The patient received postoperative intensity-modulated
radiation therapy at 60 Gy in 30 fractions. The postoperative
course was uneventful, and no recurrence or distant metas-
tases were identified at the 21-month follow-up after surgery.

Discussion 

This report describes a case of SMA on the floor of the mouth.
The term SMA was proposed in 2016 by Mills et al. [11] for
a rare malignant tumor occurring in the salivary glands,
closely resembling a cutaneous MAC. SMA has previously been
 and right (b, dotted circle) sides of the floor of the mouth. 
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Fig. 2 – Magnetic resonance images of the mass on the left side of the floor of the mouth. (a) axial T1-weighted image 
(T1WI), (b) axial T2-weighted image (T2WI), (c) axial contrast-enhanced fat-suppressed T1WI, (d) axial diffusion-weighted 

image (DWI) (b = 1000 s/mm 

2 ), (e) apparent diffusion coefficient (ADC) map, (f) time–intensity curve of dynamic 
contrast-enhanced MRI. The mass shows isointensity relative to the surrounding muscle on T1WI (a, arrow), a 
heterogeneous low signal on T2WI (b, arrow), high signal intensity on DWI (d, arrow), and low signal intensity on the ADC 

map (e, arrow). The time–intensity curve shows a rapid initial enhancement, followed by a period of continuous 
enhancement at a slower rate (f). The mass shows uniform enhancement (c, arrow). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

termed oral MAC, sclerosing sweat duct-like carcinoma, and
syringomatous adenocarcinoma [5–10] . SMA is now recog-
nized as a distinct salivary gland malignancy and was in-
cluded for the first time in the fifth edition of the WHO classi-
fication of head and neck tumors [19] . 

Table 1 summarizes the characteristics of the previously
reported cases of SMA and the present patient. In total, 22
cases were reviewed. The male-to-female ratio was 6:16, and
the median age was 54.5 years (range, 41-73 years). The most
common primary site was the tongue (n = 10), followed by the
floor of the mouth (n = 4). Other reported sites included the
lips (n = 2), buccal mucosa (n = 2), palate (n = 1), nasophar-
ynx (n = 1), and parotid gland (n = 2). Contrary to MAC, which
originates from eccrine sweat glands and is localized to the
skin, SMA occurs on the nonadnexal mucosal surfaces of the
head and neck region and is purported to have a salivary gland
origin. Although follow-up data are limited, SMA has been re-
ported to have a better prognosis than cutaneous MAC, with
no reports of local recurrence or metastasis to date. 

Histopathologically, SMA consists of deeply infiltrative
nests, cords, and tubules of tumor cells embedded in promi-
nent desmoplastic to densely collagenous stroma, similar to
cutaneous MAC [20] . The tumor is biphasic, with bland lumi-
nal cuboidal ductal cells having an eosinophilic or clear cyto-
plasm and flat peripheral myoepithelial cells. Nuclei are bland
and round to oval in shape, with occasional nucleoli. The ducts
contain focal eosinophilic secretions. Mitotic figures were not
conspicuous. Perineural invasion is commonly observed. Le-
sion cells stain with antibodies against CEA, EMA, and AE1/3,
although the immunohistochemistry is nonspecific and mor-
phological diagnosis remains the gold standard [12] . 

To our knowledge, no study has conducted a detailed re-
view of the MRI findings of SMA. Among the 21 reported
cases of SMA, imaging findings were described in 4, as follows:
computed tomography (CT) (n = 2), 18F-fluorodeoxyglucose-
positron emission tomography/CT (18F-FDG-PET/CT) (n = 1),
and MRI (n = 2) [ 11 ,13 ,17 ,18 ]. As these reports did not describe
the imaging findings of the SMA in detail, we reviewed the
available images and summarized the findings as follows. On
CT, the SMA had ill-defined borders and showed isodensity
with the surrounding muscle [ 13 ,18 ]. The lesion showed high
uptake of FDG on 18F-FDG-PET/CT (standardized uptake value
not stated) [18] . MRI findings revealed an iso-signal inten-
sity to muscle on T2WI with gadolinium enhancement [ 11 ,17 ].
Consistent with the findings of previous studies, the lesions,
in this case, were visualized as partially ill-defined masses
with iso to slightly higher signal intensity than the surround-
ing muscle on T2WI and uniform gadolinium enhancement.
Based on the histological findings, a low signal intensity on
T2WI with a low ADC value reflects a densely collagenous
stroma and abundant cellular components. A densely collage-
nous stroma reduces the signal intensity on T2WI, whereas
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Fig. 3 – Magnetic resonance images of the mass on the right side of the floor of the mouth. (a) axial T1-weighted image 
(T1WI), (b) axial T2-weighted image (T2WI), (c) axial contrast-enhanced fat-suppressed T1WI, (d) axial diffusion-weighted 

image (DWI) (b = 1000 s/mm 

2 ), (e) apparent diffusion coefficient (ADC) map, (f) time–intensity curve of dynamic 
contrast-enhanced MRI. The mass shows isointensity relative to the surrounding muscle on T1WI, homogenous 
hypointensity on T2WI, and restricted diffusion (a, b, d, e, arrows). The time–intensity curve shows a rapid initial 
enhancement before reaching a plateau. (f) The mass shows uniform, slightly stronger enhancement than the normal 
sublingual gland (c, arrow). 

Table 1 – Summary of known cases of sclerosing microcystic adenocarcinoma. 

Case Author [reference] Age (y) Sex Location Imaging findings Treatment Follow up data (months) 

1 Johnstone & Toker [4] 67 F Mid lower lip Not stated Excision Disease free (36) 
2 Johnstone & Toker [4] 57 F Upper lip Not stated Excision Disease free (16) 
3 Bondi et al. [5] 71 F Cheek Not stated Excision Disease free (7) 
4 Schipper et al. [6] 65 M Tongue Not stated Radiotherapy No change in tumor size (21) 
5 Closmann & Torske [7] 43 M Cheek Not stated Excision Not stated 
6 Petersson et al. [8] 70 F Left posterior tongue Not stated Excision and adjuvant 

radiotherapy 
Disease free (21) 

7 Basile et al. [9] 53 F Tongue Not stated Not stated Not stated 
8 Ide at al. [10] 52 F Palate Not stated Excision Disease free (48) 
9 Mills et al. [11] 41 F Tongue base Not stated Not stated Not stated 
10 Mills et al. [11] 47 F Tongue Not stated Not stated Not stated 
11 Mills et al. [11] 73 F Nasopharynx MRI Not stated Not stated 
12 Mills et al. [11] 54 M Floor of mouth Not stated Not stated Not stated 
13 Mills et al. [11] 48 F Floor of mouth Not stated Chemoradiotherapy Disease free (24) 
14 Wood et al. [12] 68 F Tip of tongue Not stated Excision Disease free (60) 
15 Wood et al. [12] 49 F Right lateral tongue Not stated Excision Disease free (14) 
16 Zhang et al. [13] 55 F Floor of mouth CT Excision and adjuvant 

radiotherapy 
Disease free (10) 

17 Zhang et al. [14] 51 M Tongue Not stated Excision Disease free (38) 
18 Jiang et al. [15] 41 F Tongue Not stated Excision Not stated 
19 Tan et al. [16] 73 M Left parotid gland Not stated Excision Disease free (4) 
20 Elizabath et al. [17] 67 F Right parotid gland MRI Excision and adjuvant 

radiotherapy 
Disease free (6) 

21 Lee et al. [18] 48 M Tongue FDG-PET/CT Excision Disease free (30) 
22 Present case 61 F Floor of mouth MRI Excision and adjuvant 

radiotherapy 
Disease free (21) 
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Fig. 4 – Histopathological findings. (a) hematoxylin-eosin staining, (b) cytokeratin 7 (CK7) staining, (c) carcinoembryonic 
antigen (CEA) staining, and (d) epithelial membrane antigen (EMA) staining. The tumors are composed of small infiltrating 
strands of cells forming small ducts and cysts with mild atypia and are embedded in thick fibrous stroma (a). 
Immunohistological findings are positive for CK7, CEA, and EMA, consistent with microcystic adnexal carcinoma or 
sclerosing microcystic adenocarcinoma (b–d). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

abundant cellular components decrease the ADC value. In ad-
dition, DCE-MRI showed a plateau or persistent signal inten-
sity after the initial rapid enhancement, which reflects the col-
lagenous stroma of the tumor. Therefore, low signal intensity
on T2WI with a low ADC value and a plateau or persistence of
signal intensity after initial rapid enhancement on DCE-MRI
can be considered characteristic MRI findings of SMA. To date,
only 1 case report has described the imaging findings of cuta-
neous MAC [21] , which showed low signal intensity and was
isointense to the muscles, similar to those reported for SMA.
We believe that the imaging similarities between cutaneous
MAC and SMA reflect their pathological similarities. 

Because the patient had a history of multiple MACs, it is
important to evaluate whether the lesions on the floor of the
mouth were metastases of MAC to the sublingual glands. We
believe that these were primary lesions rather than metastatic
lesions for 2 reasons. First, metastasis to the sublingual gland
is extremely rare, with only 1 case (of renal cancer) reported
to date [ 22 ,23 ]. Furthermore, bilateral sublingual gland metas-
tases are rarer. Second, we reviewed the patient’s past imag-
ing findings and found that the sublingual gland masses were
confirmed using MRI at the age of 54, between the excision
of the 2 skin lesions, with no apparent enlargement over the
next 7 years, which is highly unlikely for metastatic lesions. 
Conclusions 

To summarize, the MRI findings of a case of SMA on the floor
of the mouth showed low signal intensity on T2WI with a
low ADC value and a plateau or persistent signal intensity
after rapid initial enhancement on DCE-MRI. These findings
are considered characteristic of SMA and reflect the densely
fibrous and abundant cellular components of this tumor. 

Patient consent 

Written informed consent was obtained from the patient for
publication of this case report. 
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