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Abstract
BACKGROUND
Sclerosing polycystic adenosis (SPA) is a rare disease of salivary glands, similar to fibrocystic disease of the breast. It occurs over a wide age range and exhibits a slight female preference. Most SPA cases have occurred in the parotid gland. The exact nature of SPA is unclear, but its tumor nature has recently been proposed. Although SPA has a good prognosis after adequate surgery, atypical lesions might occur, ranging from mild dysplasia to carcinoma in situ in some cases. To the best of our knowledge, only five cases of SPA in the submandibular gland have been reported to date. Here, we present two new cases of SPA involving the submandibular gland.

CASE SUMMARY
A 50-year-old woman and a 52-year-old woman were referred to Tongji Hospital in Wuhan, China, with complaints of moderate pain, recurrent swelling, and a mass in the submandibular area. After admission, the two cases of the submandibular mass were examined physically. The boundary of the submandibular tumor was clear, and the range of motion was good. After preoperative examinations, surgery was performed on a selective basis. Postoperative histopathological examination revealed a well-defined mass with acinar structures, ducts, or cystic dilated glands of various sizes scattered in a large number of proliferative sclerosing stroma. There were flat and cuboidal cells, and eosinophils in the duct epithelium. There was also a eosinophilic substance in the lumen of dilated cysts. No atypical epithelial hyperplasia, invasive growth, or carcinoma in situ was found. Based on the above findings, the mass was diagnosed as SPA. Both patients have remained asymptomatic and no recurrence or distant metastasis had occurred by the 7-mo and 5-year follow-up, respectively.

CONCLUSION
[bookmark: OLE_LINK96][bookmark: OLE_LINK97]SPA is a rare disease of the salivary gland. Even though it has a good prognosis after adequate surgery, atypical lesions may occur from mild dysplasia to carcinoma in situ. However, no recurrence, distant metastasis, or mortality has been reported for submandibular gland SPA. Clinicians and pathologists should be familiar with the characteristics of SPA in the submandibular gland to avoid misdiagnosis and overtreatment.
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[bookmark: OLE_LINK93][bookmark: OLE_LINK94]Core Tip: Sclerosing polycystic adenosis (SPA) is a rare disease of the salivary gland. To the best of our knowledge, only 5 cases of SPA in the submandibular gland have been reported. Here, we present two new cases of SPA involving the submandibular gland. Even though SPA has a good prognosis after adequate surgery, atypical lesions may occur from mild dysplasia to carcinoma in situ. To date, there have been no reports of recurrence, distant metastases, or mortality associated with SPA in the submandibular gland. Clinicians and pathologists should be familiar with the characteristics of this disease to avoid misdiagnosis and overtreatment.


INTRODUCTION
[bookmark: OLE_LINK95]Sclerosing polycystic adenosis (SPA) is a rare disease of the salivary gland similar to sclerosing adenosis and fibrocystic disease of the mammary gland[1]. It was first described by Smith et al[1] in 1996 in a series of nine cases and was recognized and described with increased frequency soon after the initial description[2]. In the fourth update of the World Health Organization Classification of Head and Neck Tumors, published recently, SPA has been included in the salivary gland tumors category under the subsection of other epithelial lesions[3]. Histopathologically, it is characterized by a well-circumscribed tubulocystic proliferation of glands within an abundant sclerotic stroma, with duct morphology ranging from intercalated duct-like to apocrine, and by the presence of acini with aberrant coarse red zymogen granules[3].
Since the incidence of SPA is low, many scholars lack knowledge about SPA. In particular, many cases suggest that some areas of SPA are heteromorphic and even in situ cancer. Therefore, clinicians, especially pathologists, must be knowledgeable about the diagnosis and treatment of SPA.
To the best of our knowledge, < 80 cases of SPA have been reported in the English literature. Most SPA cases have occurred in the parotid gland, with a few cases in the submandibular gland and minor salivary glands. Here, we report two additional cases of SPA occurring within the submandibular gland.

CASE PRESENTATION
Chief complaints
[bookmark: OLE_LINK98][bookmark: OLE_LINK99]Case 1: Complaints of a 2-year history of a mass in the left submandibular area with pain.

Case 2: Complaints of swelling in the right submandibular gland for 40 d, which with associated pain.

History of present illness
Case 1: A 50-year-old Chinese female patient was referred to Tongji Hospital in Wuhan, China, with complaints of a 2-year history of a mass in the left submandibular area with pain.

Case 2: A 52-year-old Chinese female patient was referred to Tongji Hospital in Wuhan, China, with complaints of swelling in the right submandibular gland for 40 d, which with associated pain.

History of past illness
Both patients had no remarkable medical history.

Personal and family history
[bookmark: OLE_LINK100][bookmark: OLE_LINK101]The patient was generally in good health and had no history of alcohol, tobacco, or areca nut consumption.

Physical examination
Case 1: There was a mass in the left submandibular area, measuring approximately 3.0 cm × 2.5 cm, with a clear boundary (i.e. well-defined borders), medium texture, acceptable mobility, and no apparent tenderness. 

Case 2: The swelling of the right submandibular area measured approximately 2.0 cm × 1.5 cm, was clear in boundary, medium in texture, and mobile, with a smooth surface and mild tenderness.

Laboratory examinations
Routine laboratory tests revealed no remarkable abnormality in the two patients.

Imaging examinations
[bookmark: OLE_LINK102][bookmark: OLE_LINK103]Case 1: Ultrasonographic examination showed a cystic-solid mixed lesion of the left submandibular gland.

Case 2: Ultrasonographic examination revealed a mixed lesion accompanied by the partial enlargement of several lymph nodes. Moreover, magnetic resonance imaging (MRI) showed that the T2-weighted image was relatively hyperintense (Figure 1).

FINAL DIAGNOSIS
[bookmark: OLE_LINK104][bookmark: OLE_LINK105]Case 1
The resected specimen showed a gray-white hard nodule measuring 1.2 cm × 1.5 cm. Histopathological examination revealed a well-circumscribed mass with acinar structures, ducts, or cystic dilated glands of various sizes scattered in a massive hyperplastic sclerosing stroma (Figure 2A and B). A spectrum of flat and cuboidal epithelium, and eosinophils were seen in the duct; eosinophilic material was also present in the cysts’ lumen (Figure 2C and D). No site of atypical epithelial hyperplasia and invasive growth or in situ carcinoma was found. In addition, chronic inflammatory changes were found in the surrounding glandular tissue, with one lymph node exhibiting reactive hyperplastic changes. Based on the above findings, the mass was diagnosed as SPA.

Case 2
Histopathological examination revealed a well-circumscribed nodule predominantly composed of numerous sclerotic, hypocellular, hyalinized collagen-containing ductal structures (Figure 2E). Special staining with Periodic acid-Schiff (PAS) was positive, indicating cytoplasmic PAS-diastase-resistant globules (data not shown). Immunohistochemically, the epithelial cells showed positive expression of polycystic kidney, epithelial membrane antigen, and estrogen receptor; the myoepithelial cells showed positive expression of spinal muscular atrophy, calponin, and p63, and negative expression of p53 and carcinoembryonic antigen; the proliferation cell index (Ki-67) was approximately 5% (data not shown). The above findings led to a final diagnosis of SPA.

TREATMENT
Both patients were clinically diagnosed with a benign submandibular gland tumor, and the patients understood the situation and agreed to undergo a submandibular gland removal.

OUTCOME AND FOLLOW-UP
Case 1: The patient has remained asymptomatic, without recurrence or distant metastasis as of the 7-mo follow-up.

Case 2: The patient has remained asymptomatic, without recurrence or distant metastasis as of the 5-year follow-up.

DISCUSSION
[bookmark: OLE_LINK106][bookmark: OLE_LINK107]SPA is a rare benign salivary gland disorder first described in 1996[1]. It has been reported in a wide age range of patients from 7 to 84 years, with a slight female predilection. The mean age of presentation is in the 4th decade, with a female-to-male ratio of 1.5-2:1[2,3]. To date, approximately 76 cases of SPA of salivary glands have been reported in the English literature, with 55 (72.4%), 5 (6.6%), and 16 (21%) involving the parotid gland, submandibular gland, and minor salivary glands of various sites in the oral cavity, respectively. Among the minor salivary glands, cases of SPA have been reported in the buccal mucosa, floor of the mouth, hard palate, retromolar area, tongue and lower lip[4-6]. Typically, SPA of the major salivary glands are slow-growing, deep-seated, round, palpable masses, occasionally with pain or a tingling sensation while SPA of the minor salivary glands is seen as asymptomatic, firm, smooth, freely movable submucosal nodules[5]. In our cases, both patients were female, about 50 years of age, and presented because of a mass in the submandibular area with associated pain. There have been seven SPA cases involving the parotid gland, and one case has been reported in the minor salivary gland in China. No case of SPA has been reported in the submandibular gland in China. To the best of our knowledge, it seems to be the first time that a Chinese SPA case arising from the submandibular gland is being reported. Seven cases occurring in the submandibular gland are summarized in Table 1[1,2,7,8]. The patients’ age range was from 28 to 69 without apparent differences in gender. Six of the seven patients presented with a mass, and the lesion’s size ranged from 1.2 to 2.4 cm in the greatest diameter.
Few studies have provided the imaging information of SPA, which is not sufficient for diagnosing SPA and can only be used as a reference for diagnosis[9]. On ultrasound, hypoechogenic microcystic areas can be found in the lesion[9]; on MRI, it has been described as a mass with small cystic areas of the relatively high intensity on T2-weighted images. Besides, fine needle aspiration biopsy (FNAB) was performed for the initial diagnosis in some cases. However, according to a recent review, FNAB could not diagnose SPA in most cases (30 of 31)[10]. In order to avoid misdiagnosis, it was recommended that aspiration should be repeated from multiple sites to obtain various cytological components of the lesion[10]. Histopathological examination is necessary to confirm the SPA diagnosis.
Histologically, SPA is typically well-circumscribed and characterized by the proliferation of microcysts, ducts, and acinar structures in a dense sclerotic stroma. The ductal cells display vacuolated, foamy, apocrine, and mucous appearances, and focal squamous metaplasia is also present[3]. The presence of acini filled with aberrant coarse red zymogen granules is also an essential characteristic of this condition[3]. Ductal epithelial dysplasia ranges from mild to severe dysplasia/carcinoma in situ, also presented in a few cases[11,12]. In our two cases, both lesions were well-circumscribed. In the first case, the acinar and ductal components were embedded in a dense sclerotic stroma (Figure 2A and B), and a spectrum of flattened, cubic, apocrine cells or eosinophils were seen in the ductal epithelium, with no dysplasia (Figure 2C). In the second case, the nodule predominantly composed of numerous sclerotic, hypocellular, hyalinized collagen-containing ductal structures (Figure 2E), and typical apocrine and secretory areas with histiocytes are also seen (Figure 2F).
The etiology and pathogenesis of SPA remain unclear. SPA was initially believed to be a reactive, non-neoplastic process similar to fibrocystic changes of the breast, and has still been categorized as a non-neoplastic epithelial lesion in the Fourth Edition of the World Health Organization Classification of Head and Neck Tumor published recently[3]. Manojlović et al[13] reported two SPA cases in two sisters in a family; therefore, they suggested a familial and possibly a genetic predisposition for this condition[13]. Swelam found co-localization of Epstein-Barr virus (EBV) and Bcl-2 in lesional cells of SPA in minor salivary glands and assumed that the viral oncogenic promotion of EBV in SPA pathogenesis occurs through increasing tumor cell survival and inhibiting apoptosis[14], while other studies have not reported the same. Moreover, a study of the X-chromosome inactivation pattern by Skálová et al[15] demonstrated the clonality in six SPA cases, suggesting that SPA cells are clonal[15]. In addition, Bishop et al[8] investigated the genetic characteristics of four SPA cases through targeted next-generation sequencing. Genetic alterations in the phosphatidylinositol 3-kinase pathway, which is recurrently mutated in a variety of tumor types, were observed in all the four cases. Among the genetic mutations, phosphatase and tensin homolog (PTEN) mutations were seen most frequently, and PTEN protein expression lost in the ductal and acinar elements was confirmed by immunohistochemistry[8]. In summary, SPA might be a neoplasm and not just a reactive process.
It is noteworthy that, as discussed by previous authors, SPA can easily be misdiagnosed as chronic sclerosing sialadenitis, pleomorphic adenoma, and mucoepidermoid carcinoma since clinicians and pathologists might be unfamiliar with this rare condition[5]. For example, among the nine cases reported by Smith et al[1], eight were initially diagnosed as pleomorphic adenomas or mucoepidermoid carcinomas[1]. The presence of remarkable lymphoplasmacytic infiltration and the absence of ductal changes of hyperplasia differentiates chronic sclerosing sialadenitis from SPA[5]. In pleomorphic adenoma, the intraductal proliferation and apocrine and sebaceous elements are lacking, differentiating it from SPA[5,16]. Mucoepidermoid carcinoma distinguished from SPA by the presence of classical cytomorphologic features, such as mucus-secreting cells and epidermoid type, and the absence of ductal changes[17].
Most SPA cases are treated with surgical excision, and recurrence has been reported in six cases of SPA in the parotid gland[9]. Although the number of recurrent cases was insufficient for statistical analysis, the results suggested that recurrence appears to be due to inadequate surgical excision and the multifocality of SPA as opposed to true recurrence. Notably, among the seven SPA cases of the submandibular gland, two cases were lost during follow-up; of the remaining five cases, none had a recurrence, and even the presence of ductal dysplasia was described in two of the five cases[1,2,7,8]. Similar to that found in SPA of the submandibular gland, no recurrence has been reported in cases of SPA in the minor salivary glands[4-6]. The prognosis of SPA is favorable, with no reports of distant metastases or mortality associated with it to date. However, four cases of malignancy have been documented in the parotid gland, including one case of invasive carcinoma arising after SPA recurred several times, necessitating surgery, reported by Canas Marques et al[12], and three cases of carcinoma in situ reported by Fulciniti et al[18], Petersson et al[11], and Mackle et al[19]. Therefore, follow-up is recommended, and a surgical excision technique should be carefully planned. To be specifical, it is recommended that SPA in the minor salivary glands should be treated with localized surgical excision with clear margins[5]. For SPA in the submandibular gland, submandibular gland excision is the treatment of choice[2]. As for primary and recurrent SPA in the parotid gland, superficial and total parotidectomy with facial nerve preservation is recommended, respectively[19].

CONCLUSION
[bookmark: OLE_LINK108][bookmark: OLE_LINK109]In summary, SPA in the submandibular gland is rare, with only five cases reported previously. Here, we presented two additional cases. Based on these cases, submandibular gland excision is the treatment of choice and the prognosis is favorable, with no reports of recurrence, distant metastases or mortality to date. Therefore, clinicians and pathologists should be familiar with the characteristics of SPA in the submandibular gland to avoid misdiagnosis and overtreatment. In addition, more cases and longer follow-up are helpful to reveal the characteristics of SPA in the submandibular gland.
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Figure Legends
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Figure 1 Magnetic resonance images (T2-weighted image). A: Axial scan revealed a mass in the right submandibular area (white arrow); B: Coronal scan revealed a mass in the right submandibular area (white arrow).
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[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Figure 2 Sclerosing polycystic adenosis. A: Proliferation of acini and ducts in a dense sclerotic stroma background; B: Dilated duct embedded in a highly sclerotic stroma; C: Flat and cuboidal epithelium and eosinophils are seen in the ductal epithelium; D: The lumen of the cysts containing eosinophilic secretory material; E: Numerous tubular and cystic structures containing variable amounts of intraluminal, eosinophilic material with periductal fibrosis; F: Apocrine and secretory areas with histiocytes are typical.

Table 1 Reports of sclerosing polycystic adenosis of the submandibular gland 
	Case
	Age
	Sex
	Size in cm
	Presentation
	Follow-up in mo
	Ref.

	1
	39
	M
	2.0
	Mass
	None
	[1]

	2
	45
	M
	1.8
	Mass
	NED (18)
	[2]

	3
	28
	M
	1.2
	Mass
	NED (42)
	[2]

	4
	63
	F
	1.7
	Mass
	NED (24)
	[7]

	5
	69
	F
	2.4
	Unknown
	None
	[8]

	6
	50
	F
	1.5
	Mass
	NED (3)
	This study

	7
	52
	F
	2.0
	Mass
	NED (60)
	This study


NED: No evidence of disease.
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