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Abstract
Salivary gland neoplasms are uncommon, and most exhibit epithelial differentiation. Mesenchymal neoplasms of the sali-
vary gland are rare, and the incidence ranges from 1.9% to 5%. The aim of this study is to identify the types and clinical-
pathological features of mesenchymal salivary neoplasm and review their differential diagnosis. A retrospective search 
for mesenchymal neoplasms of salivary glands from our institution's pathology archives from the 2004–2021 period and 
consultation files of one of the authors (AER) was performed. The clinical data were obtained from available medical 
records, and the histological slides and ancillary studies were retrieved and reviewed. We identified a total of 68 cases that 
form the study cohort. Thirty-five patients were male, and thirty-three patients were female, with a mean age of 48 years 
(range, 7 months–79 years), and the male to female ratio was 1:.94. Sixty-three (92.6%) of sixty-eight tumors were benign 
and included: 38 (56%) lipomas, 9 (13%) hemangiomas, 7 (10.3%) schwannomas, 3 (4.4%) neurofibromas, 3 (4.4%) lym-
phangioma, 2 (3%) solitary fibrous tumors, 1 (1.5%) myofibroma. Five of sixty-eight (7.4%) were malignant and included: 
3 (4.4%) Adamantinoma-like Ewing sarcomas, 1 (1.5%) malignant peripheral nerve sheath tumor (MPNST), and 1 (1.5%) 
malignant solitary fibrous tumor. The involved sites included: parotid (55), submandibular gland (5), parapharyngeal space 
(5), buccal mucosa minor salivary gland (2), and sublingual gland (1). Sixty-seven patients underwent surgical resection. One 
patient with lymphangioma manifested a recurrence/persistence a week post-surgery. One patient with a parotid hemangioma 
developed post-operative numbness, and another patient developed chronic postauricular pain after surgery. Two patients 
with MPNST and one patient with adamantinoma-like Ewing sarcoma underwent neoadjuvant chemoradiation and were 
disease-free after treatment. The remaining 37 patients with available follow-up ranging from 7 days to 96 months (mean, 
18 months) had a favorable outcome and were disease-free after treatment. Mesenchymal neoplasms of salivary gland are 
rare; most are benign and demonstrate adipocytic, endothelial, and schwannian differentiation; awareness of their develop-
ment is important for adequate diagnosis. The mainstay of treatment is surgical excision, with the extent determined by 
tumor type. Adjuvant therapy is reserved for high-grade sarcomas and may be given in a neoadjuvant or adjuvant setting.
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Introduction

Salivary gland neoplasms are uncommon. They account for 
approximately 3% of head and neck tumors, and approxi-
mately 95% are epithelial in phenotype [1]. Mesenchymal 
tumors of the salivary gland are unusual, and they represent 
1.9%–5% of salivary gland neoplasms [1–4]. They may arise 
from the structures that compose the salivary gland, traverse 
it, extend from a tumor in neighboring tissues, or maybe a 
manifestation of metastatic disease. The vast majority are 
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benign, and the most common are lipomas, hemangiomas, 
and lymphangiomas [2, 3, 5]. However, a wide variety of 
soft tissue tumors arise in these structures. The aim of this 
study is to identify the spectrum and clinical-pathological 
features of mesenchymal salivary gland neoplasms and 
review their differential diagnosis.

Materials and methods

With prior approval from our Institutional Review Board, 
a retrospective search for mesenchymal tumors of salivary 
glands from the pathology archives of the University of 
Miami and Jackson Memorial Hospital from 2004 to 2021 
and the consultation files of one of the authors (AER) was 
performed. Metastasis and tumors that involved the salivary 
gland by direct extension were excluded from our cohort. 
The clinical data were obtained from available medical 
records, and the histological slides and ancillary studies 
were retrieved and reviewed.

Results

We identified a total of 68 cases, and they form the study 
cohort. Six cases were obtained from the consultation ser-
vice of AER, and the remaining cases were retrieved from 
the department's surgical pathology archives. Thirty-five 
patients were male, and thirty-three patients were female (M: 
F = 1:0.94), with a mean age of 48 years (range: 7 months 
-79 years). The tumors included 38 (56%) lipomas, 9 (13%) 
hemangiomas, 7 (10.3%) schwannomas, 3 (4.4%) neurofi-
bromas, 3 (4.4%) lymphangioma, 2 (3%) solitary fibrous 
tumors, 1 (1.5%) myofibroma, 3 (4.4%) Adamantinoma-
like Ewing sarcomas, 1 (1.5%) malignant peripheral nerve 
sheath tumor (MPNST), and 1 (1.5%) malignant solitary 
fibrous tumor. The involved sites included: parotid gland 
55 (81%), submandibular gland 5 (7.3%), parapharyngeal 
space 5 (7.3%), minor salivary gland 2 (3%), and sublingual 
gland 1 (1.4%). The clinicopathologic data are summarized 
in Table 1.

The 38 lipomas included 31 (81.6%) of the conventional 
type, 3 (7.9%) fibrolipomas, and 4 (10.5%) spindle cell/
pleomorphic lipomas. The patients typically presented with 
an asymptomatic, slow-growing mass. Twenty-five patients 
were male, and thirteen were female; their mean age was 
53 years, with a range of 18–70 years. The most common 
site of origin was the parotid gland/parapharyngeal space—
36 (94.7%), followed by the submandibular gland—1 (2.7%) 
and lip/minor salivary gland 1 (2.7%) (Fig. 1A). Tumor size 
known in 36 cases ranged from 1.2 cm to 10 cm with an 
average of 4.1 cm. Twelve patients had pre-operative fine-
needle aspiration (FNA). Three cases contained fragments of 

mature adipose tissue admixed with non-neoplastic salivary 
gland elements, suggesting the possibility of lipoma. Nine 
cases were considered non-diagnostic: three contained non-
neoplastic salivary gland elements only, and six were acel-
lular. All tumors were well circumscribed and encapsulated 
with a yellow-tan lobulated cut surface. Histologically, con-
ventional lipomas were circumscribed and composed of lob-
ules of adipocytes separated by thin fibrous septa (Fig. 1B). 
The fibrolipomas contained prominent fibrous septa with 
hypocellular bundles of collagen scattered throughout the 
mass. The spindle cell/pleomorphic lipomas were composed 
of adipocytes with various amounts of bland spindle cells, 
ropy collagen, mast cells, and a prominent myxoid back-
ground. All patients had surgical resection of the tumor; 
none of the 29 patients with available follow-up informa-
tion (range 1 day- 96 months, average 16 months) developed 
clinical evidence of recurrence.

The 9 benign vascular tumors included 6 (67%) venous 
hemangiomas, 2 (22%) cavernous hemangiomas (one was 
mixed cavernous and capillary), and 1 (11%) capillary 
hemangioma. Five patients were female, and 4 were male; 
their mean age was 50 years, with a range of 14–70 years. 
The most common site of origin was the parotid gland 6 
(67%), followed by the submandibular gland 2 (22%) and 
the sublingual gland 1 (11%). The patients presented with 
swelling, local sensitivity, and tenderness. The tumor size 
known in 6 cases was 1.5 cm–3.5 cm, average of 2.5 cm. 
Five patients had pre-operative FNA, and all cases were 
considered non-diagnostic due to absent cellularity, pres-
ence of non-neoplastic salivary gland elements, and blood 
only. Histologically venous hemangiomas were composed 
of aggregates of small and large venous channels lined by 
flat endothelial cells with irregular, smooth muscle walls. 
The cavernous and capillary hemangiomas were composed 
of compact aggregates of dilated, thin-walled blood vessels 
lined by bland endothelium, and the walls lacked smooth 
muscle. Follow-ups were available on 6 patients and ranged 
from 1–36 months, average 13 months. One patient devel-
oped numbness in the area post-surgery, and one patient 
developed chronic postauricular pain after surgery. The 
numbness improved over time, and the patient otherwise 
did well. None of the patients developed recurrence.

Three cases of lymphangioma were identified. Two 
patients had pre-operative FNA. One was interpreted as 
a lymphoepithelial cyst, and the other contained histio-
cytes and blood only. One lymphangioma occurred in a 
1-year-old male with a 5.3 cm right parotid mass that was 
resected by parotidectomy. A week after the surgery, the 
patient developed a recollection of fluid in the surgical 
bed. The fluid was drained on three occasions, and one 
month later, the patient was taken to the operative room to 
remove a possible seroma. During surgery, a cystic struc-
ture overlying the entire superficial parotidectomy defect 
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Table 1   Clinicopathologic features of mesenchymal tumors of the salivary gland

Case Gender Age (years) Location Diagnosis Size (cm) Follow up (months)

1 M 18 Right parotid Conventional lipoma 3.0 84, NED
2 M 62 Right parotid Spindle cell lipoma 4.0 5, NED
3 M 55 Parapharyngeal space mass Conventional lipoma 10.0 26, NED
4 F 42 Right parotid Conventional lipoma 3.0 28, NED
5 F 66 Left parotid Conventional lipoma 6.5 7, NED
6 F 48 Left parotid Conventional lipoma 2.0 11, NED
7 F 65 Right parotid Conventional lipoma 4.0 30, NED
8 M 55 Right parapharyngeal space Conventional lipoma 3.0 4, NED
9 F 47 Deep parotid Conventional lipoma 4.5 31, NED
10 M 26 Left parotid Conventional lipoma 5.4 0.23, NED
11 M 63 Right parotid Fibrolipoma 4.0 14, NED
12 M 44 Right parotid Conventional lipoma 1.2 7, NED
13 M 56 Left parotid Conventional lipoma 3.5 2, NED
14 F 68 Right parotid Conventional lipoma 3.5 11, NED
15 F 56 Right parotid Conventional lipoma 6.0 7, NED
16 M 70 Right parotid Conventional lipoma 6.5 2, NED
17 M 64 left parotid Conventional lipoma 3.5 12, NED
18 F 36 Right parotid Conventional lipoma 6.5 6, NED
19 F 19 Left parapharyngeal space Fibrolipoma 7.9 7, NED
20 M 64 Parotid Conventional lipoma 5.2 0.46, NED
21 F 46 Right parotid Conventional lipoma 4.0 1, NED
22 M 55 Right parotid Conventional lipoma 3.0 0.26, NED
23 M 65 Left parotid Fibrolipoma 1.4 NA
24 M 48 Right parotid Conventional lipoma 3.0 NA
25 F 51 Left anterior parotid Spindle cell lipoma 1.2 NA
26 F 51 Right parotid Conventional lipoma 2.0 96, NED
27 M 63 Left parotid Conventional lipoma 5.7 0.03, NED
28 M 63 Lip minor salivary gland Pleomorphic lipoma (AER consult) 1.0 NA
29 M 64 Right parotid Conventional lipoma NA NA
30 M 59 Right parotid Conventional lipoma 2.0 NA
31 F 67 Left submandibular gland Conventional lipoma 8.9 25, NED
32 M 59 Right parotid Conventional lipoma 3.0 96, NED
33 M 50 Right parotid Conventional lipoma 4.0 NA
34 M 46 Left parotid Conventional lipoma 3.0 11, NED
35 M 53 Left parotid Conventional lipoma 3.5 0.63, NED
36 M 43 Right parotid Conventional lipoma 6.0 0.1, NED
37 M 55 Left parotid Conventional lipoma (AER consult) NA NA
38 M 55 Left tail of parotid Spindle cell lipoma 2.0 NA
39 M 53 Right Parotid Schwannoma 6.4 32, NED
40 F 40 Parapharyngeal space mass Plexiform neurofibroma 3.4 6, NED
41 M 54 Right parotid Schwannoma 0.9 21, NED
42 F 45 Parapharyngeal space mass Schwannoma NA NA
43 F 15 Left parapharyngeal space MPNST 6.7 9, NED
44 F 43 Right parotid Schwannoma NA NA
45 F 29 Left neck mass within parotid sheath Schwannoma 2.5 NA
46 F 53 Parotid mass Schwannoma 3.9 NA
47 F 36 Right Parotid Schwannoma 8 10, NED
48 M 28 Left parotid Neurofibroma (AER consult) NA NA
49 F 30 Left parotid Neurofibroma 2.6 NA
50 F 40 Left parotid Adamantinoma-like Ewing Sarcoma 2.4 96, NED
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was identified and resected, revealing recurrent/persistent 
lymphangioma. After 12 months of follow-up, there was 
no local recurrence. The second lymphangioma occurred 
in a 37-year female that presented with right neck pain and 
tail of parotid mass. The patient underwent right nerve-
sparing parotidectomy, and after 2 months of follow-up, 
the patient is doing well without evidence of local recur-
rence. The third lymphangioma was a 1.0 cm mass in 
the submandibular gland in a 12-year-old female. It was 
resected, and no follow-up information is available. Histo-
logically, the lymphangiomas were composed of variably 
sized anastomosing sinusoidal-like spaces lined by small 
endothelial cells, and small collections of lymphocytes 

were within the lumina admixed with proteinaceous lym-
phatic fluid and erythrocytes.

The 7 schwannomas affected 5 females and 2 males; their 
mean age was 45 years, with a range of 29–54 years. The 
most common site of origin was the parotid 6 (86%), fol-
lowed by the parapharyngeal space 1 (14%). Five patients 
presented with symptoms including headache (1), facial 
paralysis (1), and a palpable mass (3). Three patients had 
pre-operative FNA. Two cases were interpreted as benign 
spindle cell neoplasms, and one case was acellular. Six 
patients had surgical resection; information regarding one 
patient was not available. The tumor size known in 5 cases 
was 1.0 cm—8.0 cm, average 4.3 cm. Histologically the 

Table 1   (continued)

Case Gender Age (years) Location Diagnosis Size (cm) Follow up (months)

51 F 21 Submandibular gland Adamantinoma-like Ewing Sarcoma 5 NA
52 F 79 Left parotid Adamantinoma-like Ewing Sarcoma 2 16, NED
53 M 59 Tail of parotid Hemangioma 2.9 1, NED
54 F 64 Right parotid Hemangioma 3 11, NED
55 F 46 Right parotid Venous hemangioma 1.6 2, NED
56 F 66 Right parotid Cavernous hemangioma NA 20, NED
57 M 14 Left sublingual gland Cavernous and capillary hemangioma 3.5 NA
58 F 41 Left submandibular gland Hemangioma 1.5 36, NED
59 F 63 Right parotid Venous hemangioma 2.5 NA
60 M 31 Submandibular gland Capillary hemangioma NA NA
61 M 70 Right parotid Hemangioma 3 9, NED
62 F 12 Submandibular gland Lymphangioma 1 NA
63 M 1 Right parotid Lymphangioma 5.2 12, NED
64 M 60 Buccal mucosa (minor salivary gland) Solitary fibrous tumor (AER consult) 1.5 NA
65 F 57 Left parotid Solitary fibrous tumor 3.2 NA
66 F 72 Left parotid Malignant solitary fibrous tumor (AER 

consult)
7.0 NA

67 M 7 months Left parotid Myofibroma (AER consult) 3.8 NA
68 F 37 Right tail of parotid Lymphangioma 3.0 2, NED

NA Not available, MPNST Malignant peripheral nerve sheath tumor, NED no evidence of disease

Fig. 1   A Reformatted Axial CT scan with contrast shows low attenuation intraparotid fatty tumor measuring 3.6 × 3.2 × 2.3 cm. B Intraparotid 
lipoma: mature adipocytes separated from major salivary gland tissue by fibrous septae (HES × 10)
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schwannomas were encapsulated, contained Antoni A and 
B regions, and were composed of spindle cells with elon-
gate wavy nuclei arranged in short interconnecting fasci-
cles enmeshed in a variably myxocollagenous stroma within 
which were dilated blood vessels that had focally hyalinized 
walls. Follow-up available on three patients ranged from 10 
to 32 months, average 21 months. None developed local 
recurrence. The 3 neurofibromas developed in a 40-year-old 
female with a history of neurofibromatosis type 1, a 28-year-
old healthy male, and a 30-year-old female with prior medi-
cal history of papillary thyroid carcinoma. The tumor in the 
patient with neurofibromatosis type 1 was 3.4 cm, located in 
a parapharyngeal space, and was a plexiform neurofibroma. 
The tumor was excised, and after six months of follow-up, 
there has been no recurrence. The tumor present in the male 
patient was in the left parotid, and a biopsy revealed a neu-
rofibroma; no follow-up information is available. The tumor 
in the 30-year-old female was 2.6 cm, arose from the facial 
nerve traversing through the left parotid gland, and biopsy 
revealed a neurofibroma. Immunohistochemistry showed 
that the tumor cells were positive for S100.

One case of malignant peripheral nerve sheath tumor 
was identified. The patient was a 15-year-old female with 
a history of neurofibromatosis type 1 status post resection 
of a left parapharyngeal plexiform neurofibroma 5 years 
previously. She presented with a recurrent 6.7 cm mass in 
the left parapharyngeal space in the area of prior surgery 
(Fig. 2A). The recurrent tumor arose in a plexiform neu-
rofibroma (Fig. 2B, C), and immunohistochemistry showed 
that the tumor cells were positive for CD34 and negative 
for Sox10, S100, desmin, myogenin, MYOD1, and STAT6. 
Expression of H3k27me3 was lost in a minority of tumor 
cells. Rereview of the original mass revealed the presence of 
sarcoma that was not appreciated at the time of the original 
diagnosis. The patient underwent adjuvant chemoradiation, 

and after 9 months follow-up, she is doing well with no evi-
dence of disease.

The 3 cases of adamantinoma-like Ewing sarcoma 
occurred in females 21, 40, and 79 years old. The tumors 
presented as an enlarging painless face/neck mass. Two 
tumors arose in the parotid gland and 1 in the submandibular 
gland. The tumor size was 2.0 cm–5.0 cm, average 3.1 cm. 
All patients underwent surgical resection. Histologically, 
the tumors were centered within the salivary parenchyma 
and were composed of sheets of small round blue round 
cells that had round nuclei and fine chromatin. Two cases 
exhibited scattered squamous cell nests with keratiniza-
tion, including squamous pearls (Fig. 3A). Immunohisto-
chemistry showed that synaptophysin was positive in all 
cases; two cases tested were positive for p40 and CD99, and 
chromogranin was negative in all cases. Polymerase chain 
reaction performed in one case demonstrated EWSR1-Fli1 
fusion, and the other two cases had EWSR1 rearrangement 
by fluorescence in-situ hybridization (Fig. 3B). Follow-up 
information was available for two patients. One patient was 
treated with surgery and adjuvant chemoradiation, and no 
local recurrence or distant metastases were observed after 
96 months. The other patient was treated with surgery only 
and is currently under close surveillance without evidence 
of disease after 16 months. No follow-up information was 
available for the other patient.

The three cases of solitary fibrous tumors included 2 
benign and 1 malignant variant. Two tumors arose in the 
parotid and 1 in the minor salivary gland of the buccal 
mucosa. Both benign tumors occurred in males, and their 
ages were 57 and 60 years. One patient with a benign soli-
tary fibrous tumor had pre-operative FNA that was inter-
preted as spindle cell proliferation. The tumors were 3.2 cm 
and 1.5 cm, respectively, and composed of short uniform 
bland spindle to ovoid cells with scant cytoplasm and small, 

Fig. 2   A Reformatted Axial T1 MRI shows an avidly enhancing 
left infratemporal fossa mass. B Plexiform neurofibroma: multiple 
expanded nerve bundles within major salivary gland (HES × 10). C 
Atypical neurofibroma-MPNST: Loosely arranged spindle cells with 

varying degrees of cellularity and nuclear atypia adjacent to hypercel-
lular fascicles of hyperchromatic spindled cells with nuclear pleomor-
phism (HES × 20)
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uniform, vesicular nuclei arranged in a patternless pattern; 
the stroma was collagenous with wire-like collagen fibers 
and harbored a prominent staghorn vasculature. The malig-
nant solitary fibrous tumor occurred in a 72-year-old female 
with a 5-year history of a slowly enlarging left parotid mass 
that resulted in facial paralysis. The 7.0 cm resected tumor 
was a lobulated mass with a yellow-white cut surface. The 
tumor was histologically cellular and composed of pleo-
morphic spindle cells arranged in fascicles with a staghorn 
vasculature. Necrosis and increased mitotic activity (16 
mitoses per 20 HPF) were present. Immunohistochemically, 
the tumor cells were positive for CD34, actin and were nega-
tive for desmin, keratin, EMA, and p63. None of the patients 
have follow-up information available.

The myofibroma occurred in a 7-month-old boy with a 
3.8 cm left parotid mass. Histologically, the hypercellular 
tumor was composed of plump spindle cells with eosino-
philic cytoplasm arranged in short fascicles and whorls with 
a staghorn vascular tree (Fig. 4). No necrosis or increased 
mitotic activity was identified. The tumor was resected with 
positive margins, and no follow-up information is available.

Discussion

Mesenchymal tumors of the salivary glands are uncommon 
and constitute a heterogeneous group of lesions. The major-
ity are benign, arise in the major salivary glands, exhibit 
adipocytic, endothelial, or schwannian differentiation, and 
have a good prognosis. The differential diagnosis is broad 
and ancillary studies may be necessary to render a precise 
diagnosis (Table 2). Fine needle aspiration cytology (FNAC) 
can be used as a diagnostic tool in the pre-operative set-
ting of patients, although inadequate specimens are not 

uncommon [6]. This procedure can distinguish neoplastic 
versus non-neoplastic salivary gland lesions, and in some 
cases, a definitive diagnosis can be rendered and help guide 
appropriate patient management.

Lipoma is a benign neoplasm of white adipocytes. It is 
the most common soft tissue neoplasm in adults and is usu-
ally diagnosed in the fifth to sixth decade of life [7, 8]. It 
has a predilection for the trunk, extremities, and head/neck 
[9]. Approximately 13% of lipomas occur in the head and 
neck region, and the posterior neck is the most common 
site [10–12]. Lipoma rarely arises in the salivary gland, 
and when it does, most develop in the parotid gland, where 
it accounts for 0.6–4.4% of benign salivary gland neo-
plasms [7, 13]. Lipoma of the parotid gland presents as a 

Fig. 3   A Adamantinoma like Ewing Sarcoma: sheets of small round 
blue round cells with area of focal abrupt keratinization (HES × 40). 
B FISH for EWSR1 rearrangement, dual-color break-apart probe for 

EWSR1 gene shows the separation of green and red signals, consist-
ent with positive EWSR1 rearrangement

Fig. 4   Myofibroma: hypercellular tumor composed of plump spin-
dle cells with eosinophilic cytoplasm arranged in short fascicles and 
whorls involving salivary gland parenchyma (HES × 20)
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slow-growing, painless mass, most commonly located in 
the superficial lobe [4, 14, 15]. It can be classified based on 
location (intraparotid or periparotid) and histologic subtype 
[15]. Magnetic resonance imaging is the preferred imaging 
modality, given that it can accurately identify adipocytic 
neoplasms and determine the size, location, and anatomic 
extent [16]. In our series, lipoma was the most common mes-
enchymal tumor of the salivary gland and was more com-
mon in males than females (M:F ratio-1.9:1). All patients 
underwent surgical resection with no clinical evidence of 
recurrences. The important differential diagnosis for the con-
ventional and spindle cell/ pleomorphic variants is atypical 
lipomatous tumor which can be identified by the presence 
of thick fibrous bands and the predominance of mononu-
clear cells with large hyperchromatic nuclei. For problem-
atic cases, chromogenic in-situ hybridization or fluorescence 
hybridization is-situ for amplification of MDM2 can help 
distinguish between these neoplasms.

Hemangiomas are common in the head and neck but 
infrequently develop in salivary glands. Over 90% of sali-
vary gland hemangiomas involve the parotid gland, where 
they account for 0.4%–0.6% of all parotid tumors [17]. The 
remainder usually occur in the submandibular gland [18, 
19]. The tumor usually presents in the parotid as a swell-
ing involving the superficial lobe, and less commonly, the 

deep lobe. Treatment is surgical removal, with facial nerve 
preservation when possible. The recurrence rate following 
surgery is reported to be low (4%) [19–23]. Other treatment 
modalities include watchful observation, endovascular scle-
rotherapy, and medical management (systemic corticoster-
oid, vincristine, and beta-blockers). Many patients require 
a combination of therapies to achieve resolution [24]. If 
observation is chosen, it is important to know that capillary 
hemangiomas of the parotid gland in the pediatric popula-
tion tend to involute; however, cavernous hemangiomas in 
adults may not involute [21, 23]. The differential diagnosis 
includes lymphangioma and angiosarcoma. Lymphangiomas 
are characterized by variably sized inter-anastomosing vas-
cular spaces lined by bland-appearing endothelial cells that 
often contain abundant lymph, scattered lymphocytes, and 
erythrocytes [25]. Angiosarcomas are composed of a prolif-
eration of malignant epithelioid or spindle endothelial cells 
that line vascular lumens and have an infiltrative growth pat-
tern [26].

Lymphangiomas are composed of lymphatic vessels of 
variable caliber; up to 90% occur in the head and neck region 
and are most commonly observed in the pediatric population 
[27–30]. Among those found in the head and neck region, 
the posterior triangle of the neck is most frequently involved, 
with occasional cases involving the salivary glands (parotid 

Table 2   Ancillary studies in mesenchymal tumors of salivary gland and select differential diagnosis

FISH Fluorescent in situ hybridization, NGS Next-generation sequencing, MPNST malignant peripheral nerve sheath tumor, ALES Adamanti-
noma-like Ewing sarcoma, SFT solitary fibrous tumor

Tumor Immunohistochemistry FISH NGS

Conventional lipoma HMGA2 rearrangement
Spindle cell lipoma Loss of nuclear Rb expression
Atypical lipomatous tumor Overexpression of nuclear MDM2 and CDK4 MDM2 amplification
Lymphangioma D2-40 ( +) and CD-31 ( +)
Hemangioma CD-31 ( +), ERG ( +) and D2-40 (-)
Schwannoma S100 ( +) and Sox-10 ( +)
Neurofibroma Mixture of S100( +), CD34( +), and EMA( +) 

cells
Perineurioma EMA( +), claudin-1 ( +), GLUT-1( +), S100 (-) 

and Sox-10 (-)
MPNST Focal S100 protein ( +) and SOX10( +) NF1 mutation

CDKN2A mutation
TP53 mutation

Synovial sarcoma EMA ( +) Nuclear TLE1( +)
Nuclear SS18-SSX ( +)

SS18 rearrangement SS18-SSX gene fusion

ALES Cytokeratin ( +), p40 ( +), CD99 ( +), and NKX 
2.2 ( +)

EWSR1 rearrangement EWSR1-Fli-1 gene fusion

SFT CD34( +) and nuclear STAT6 ( +) NAB2-STAT6 gene fusion
Myofibroma SMA( +)
Fibromatosis Nuclear β-catenin ( +) Somatic mutations in β-catenin 

CTNNB1 gene on 3p21 (spo-
radic tumors)

Nodular fasciitis SMA ( +), nuclear β-catenin (-) USP6 gene rearrangement USP6-MYH9 gene fusion



360	 Head and Neck Pathology (2022) 16:353–365

1 3

and submandibular gland) [31]. They usually present as a 
painless, progressively enlarging mass. These tumors do not 
involute, and the treatment of choice includes parotidectomy 
with preservation of the facial nerve [32]. Other treatment 
forms are observation, sclerotherapy, and medical manage-
ment (systemic sildenafil and sirolimus) [27]. The recur-
rence rate following surgery can be high (10%–38%) and 
may be due to incomplete tumor removal, as seen in one 
of our cases [33, 34]. The differential diagnosis includes 
hemangioma, which is composed of aggregates of round to 
oval thin-walled blood-filled capillaries.

Approximately 25% of schwannomas originate in the 
neural structures of the head and neck region, and up to 9% 
occur in the extratemporal part of the facial nerve and can 
mimic a primary parotid tumor [35, 36]. Parotid schwan-
noma usually presents as an asymptomatic slow-growing 
firm mass that arises from the intraparotid segment of the 
facial nerve [37]. The current treatment of choice is surgical 
excision with facial nerve preservation when possible; the 
recurrence rate is reported to be low (2%) [38, 39]. Observa-
tion or external beam irradiation can be considered as alter-
natives to surgical resection so that facial nerve function 
can be preserved [40]. The differential diagnosis includes 
neurofibroma, solitary fibrous tumor, and schwannoma-like 
pleomorphic adenoma Neurofibromas usually lack encap-
sulation and do not contain verocay bodies [41]. Solitary 
fibrous tumors have a more collagenous stroma and a stag-
horn vascular tree. Schwannoma-like pleomorphic adenoma 
has predominant nuclear palisading reminiscent of Antoni A 
areas with verocay bodies and can show cystic degeneration 
and hemorrhage [42]. In problematic cases, immunohisto-
chemistry is helpful because schwannoma is diffusely posi-
tive for S100 and SOX 10, unlike neurofibroma (which has a 
background population of negative cells) and solitary fibrous 
tumor [43]. Solitary fibrous tumor is positive for CD34 and 
STAT6, whereas schwannoma is negative for these markers. 
P63 is strongly positive in the spindle myoepithelial cells of 
schwannoma-like pleomorphic adenoma and is negative in 
schwannoma [42, 44].

Neurofibroma is a benign peripheral nerve sheath tumor 
composed of a variable mixture of Schwann, perineurial, 
and fibroblastic cells. Neurofibromas can arise from the 
extratemporal part of the facial nerve, which traverses in 
between the superficial and deep lobe of the parotid [45]. 
Approximately 25% of all neurofibromas are found in the 
head and neck region, and only up to 0.4% occur in the 
salivary glands [46, 47]. Observation is an alternative to 
definitive resection if morbidity secondary to the sacrifice 
of the associated nerve is high. Given that neurofibromas 
are usually intimately attached to nerves, en bloc surgical 
excision with the involved nerve is the curative treatment 
of choice [48]. A benign course characterizes the clinical 
behavior of neurofibroma with a low frequency of recurrence 

after surgical excision [46, 49, 50]. Infrequently, neurofi-
broma can undergo malignant transformation into malig-
nant peripheral nerve sheath tumor (10%–15%), especially 
in the setting of neurofibromatosis type 1 [45]. The differen-
tial diagnosis includes schwannoma (discussed previously) 
and perineurioma. Perineurioma is composed exclusively of 
perineural cells and is composed of bland spindle cells with 
long, delicate cytoplasmic processes arranged in various 
growth patterns (storiform, whorling, lamellar, fascicular), 
and the stroma is collagenous and myxoid. Immunohisto-
chemistry can help distinguish between these tumors as peri-
neurioma is negative for S100 and SOX 10 and positive for 
EMA, claudin1, and GLUT-1.

Approximately 9% of malignant peripheral nerve sheath 
tumors arise in the soft tissues of the head and neck, and a 
minority can arise within the salivary gland with an inci-
dence of about 0.01% in the parotid gland [51–55]. It occurs 
more commonly in males than in females (ratio of 2.2:1), 
and patients range in age from 3.5 to 82 years, average 
48.4 years. Over 93% of salivary gland MPNST involve the 
parotid gland; one case has been reported in the subman-
dibular gland [56]. The tumors usually present as a rapidly 
enlarging mass associated with pain and facial paralysis. The 
average size of the tumor at presentation is 5.3 cm, range 
1.0–10 cm. They can develop sporadically or in association 
with neurofibromatosis type 1. Next-generation sequenc-
ing studies have shown recurrent co-occurring alterations 
in NF1, CDKN2A, SUZ12, and TP53 genes in NF1-associ-
ated and sporadic MPNST [57, 58]. Of the reported cases 
of salivary gland MPNST, 33% of patients died of disease, 
at an average of 10.75 months from the time of diagnosis 
[54, 55, 59–70]. Thirty-three percent of patients developed 
metastasis to the lungs (26%), followed by lymph nodes 
(15%) and temporal bone (6%). The local recurrence rate is 
high (~ 31%) [54, 55, 59, 71]. The recommended treatment 
is wide en bloc resection for small and early-stage tumors 
[71]. Larger tumors may require systemic therapy and radi-
ation [71–73]. The differential diagnosis includes spindle 
cell melanoma and synovial sarcoma. Synovial sarcoma is 
composed of uniform spindle cells arranged in short fasci-
cles associated with hyalinized areas, calcifications, variable 
epithelial differentiation, and specific SS18-SSX fusion gene 
[74]. Differentiating MPNST from spindle cell melanoma 
can be challenging. Immunohistochemistry can aid with this 
distinction -S100 and Sox-10 are often diffusely positive in 
spindle cell melanoma and negative or only focally positive 
in MPNST. Loss of H3K27me3 nuclear expression is not 
helpful as it may occur in both MPNST and spindle cell 
melanoma [75].

Adamantinoma-like Ewing sarcoma is a rare round 
cell sarcoma with epithelial differentiation that harbors 
the EWSR1-Fli-1 gene fusion [76]. Approximately 5% of 
adamantinoma-like Ewing sarcomas occur in the head and 
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neck and appear to affect a wide variety of anatomic sub-
sites, including periorbital soft tissues, thyroid gland, parotid 
gland, and the sinonasal tract [77]. Salivary gland adaman-
tinoma-like Ewing sarcoma is rare; the majority of reported 
cases involve the parotid gland, followed by the submandibu-
lar gland, and occur in older patients (mean 52 years) than 
reported in other head and neck subsites [76]. This tumor's 
prognosis is not entirely clear because of limited follow-
up data; however, tumors that arise in the salivary gland 
appear to have a good outcome. Of the reported cases, only 
one patient died due to treatment complications, one had 
persistent disease, and none died of disease with a follow-
up time of 0–96 months, average 20 months including our 
cases [76]. The current recommended treatment is surgery, 
neoadjuvant radiation, and systemic chemotherapy [76]. The 
differential diagnosis in this location includes basal cell ade-
nocarcinoma, solid adenoid cystic carcinoma, Merkel cell 
carcinoma, and basaloid squamous cell carcinoma. Unlike 
these tumors, adamantinoma like Ewing sarcoma shows 
expression of cytokeratin, p40, CD99, and NKX 2.2.

Head and neck solitary fibrous tumors account for 6% of 
all solitary fibrous tumors, and the most commonly affected 
regions are the sinonasal tract (30%) and orbit (25%), fol-
lowed by the oral cavity (15%) and salivary glands (14%). 
Solitary fibrous tumor of the salivary glands is rare, and 
the majority of reported cases involve the parotid gland, 
followed by the submandibular and sublingual glands [78, 
79]. It occurs in males and females equally and is diagnosed 
in patients ranging in age from 11 to 79 years, average 
48.5 years [78–80]. The tumors usually present as a well-
defined, slow-growing, painless mass that has often been 
present for a significant period of time (ranging from 3 to 
120 months; mean, 24.7 months) [78]. Features associ-
ated with an increased rate of local recurrence in the head 
and neck include cellular pleomorphism, size (> 5.0 cm), 
increased mitotic rate (> 4 mitoses per 10 HPF), epithelioid 
morphology, and necrosis [80]. It is uncertain whether the 
risk assessment criteria developed for soft tissue and orbital 
tumors apply to those originating in the salivary glands [81, 
82]. A high rate of local recurrence (up to 36%) in other head 
and neck sites has been reported; however, the recurrence 
rate in the parotid gland appears to be lower (5%), with an 
average follow-up time of 45.6 months [78]. Given that the 
overall follow-up time in the reported cases is short, addi-
tional studies are needed to better characterize clinically sig-
nificant parameters. Therefore, long-term follow-up is rec-
ommended to exclude recurrence or metastatic disease [78, 
80, 83]. The most common treatment for both benign and 
malignant solitary fibrous tumor is complete surgical exci-
sion, if feasible. Tumors that cannot be excised entirely or 
show malignant histologic features may respond to radiation 
and/or chemotherapy [84, 85]. Despite the wide histologi-
cal spectrum, these tumors all share the NAB2-STAT6 gene 

fusion and staining for STAT6. The differential diagnosis is 
broad and includes several benign and malignant soft tissue 
tumors, including fibrous histiocytoma, giant cell angiofi-
broma, synovial sarcoma, and myopericytoma. The distinc-
tion can be made after histopathologic evaluation in con-
junction with immunohistochemical and molecular findings.

Myofibroma is a rare mesenchymal neoplasm most com-
monly found in the head and neck region (up to 22% of 
solitary lesions), including the scalp, forehead, orbit, parotid 
area, and oral cavity [86–89]. Most head and neck myofibro-
mas are solitary and present as a firm, well-circumscribed 
submucosal or subcutaneous mass in children [87, 90]. 
Myofibroma of the salivary gland is rare. There is only one 
case reported of myofibroma in the submandibular gland and 
our case in the parotid gland. The prognosis of this tumor 
in the salivary gland is uncertain because of limited cases 
and follow-up data. However, it has been reported that the 
biological behavior of myofibroma depends on the location 
and extent of the disease. Usually, solitary lesions have an 
excellent clinical course with cure after complete surgical 
excision; however, multicentric disease with involvement of 
viscera has a worse prognosis [91, 92]. The differential diag-
nosis includes leiomyoma, nodular fasciitis, and fibromato-
sis. Leiomyomas have perpendicularly oriented fascicles of 
spindle cells with fibrillar eosinophilic cytoplasm and lack 
a staghorn-like vascular tree. Fibromatosis is composed of 
broad fascicles of uniform spindle cells with elongate nuclei 
with tapered ends and indistinct eosinophilic cytoplasm. 
The tumors cells are associated intimately with abundant 
undulating collagen fibers, have an infiltrative growth pat-
tern, and lack a staghorn-like vascular tree. Nodular fasciitis 
is composed of plump spindle and stellate fibroblasts and 
myofibroblasts in a myxoid stroma with extravasated red 
blood cells and scattered mononuclear cells that has a tissue 
culture-like appearance.

Limitations of this study are the incomplete and short 
follow-up on many patients; this limits the information 
regarding the clinical course of the tumors.

Conclusion

Mesenchymal tumors of salivary gland are uncommon. The 
benign variants greatly outnumber their malignant counter-
parts. The majority are lipomas followed by vascular tumors 
(hemangioma and lymphangioma), peripheral nerve sheath 
tumors (schwannoma and neurofibroma), solitary fibrous 
tumor, and myofibroma. Sarcomas are rare and include 
adamantinoma like Ewing sarcoma, malignant peripheral 
nerve sheath tumor, and malignant solitary fibrous tumor. 
The mainstay of treatment is surgical excision, and sar-
comas may require adjuvant chemotherapy and radiation. 
Although minor areas of numbness are a common outcome 
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of parotid surgery, they generally have no functional impli-
cations. The management of vascular tumors may include 
surgery, observation, endovascular sclerotherapy, and medi-
cal management (systemic corticosteroid, vincristine, and 
beta-blockers). Immunohistochemical and molecular studies 
are useful to precisely classify some of these tumors. A mul-
tidisciplinary team should manage these patients because 
treatment and outcome depend on their combined expertise 
(pathologist, radiologist, radiation, and medical oncologist).
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