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Preface

The incidence of salivary gland cancer is relatively low, affecting approximately 8 per 100,000
persons in the United States each year. Since benign and malignant salivary gland neoplasms
commonly share overlapping clinical, radiologic, and pathologic features, a subset of cases
continues to pose diagnostic challenges to head and neck specialists. Misclassification may
pose patient care challenges, including undertreatment or overtreatment. The Atlas of Salivary
Gland Pathology represents a gross and microscopic visual tour of salivary gland neoplasms
for aspiring and practicing diagnosticians.

Rochester, MN, USA Joaquin J. Garcia, MD
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Gross Anatomy

Major salivary glands are visible as three paired organs:
parotid, submandibular, and sublingual glands. The parotid
gland is, for practical purposes, divided into superficial and
deep lobes. The facial nerve courses between the superficial
and deep lobes, serving as a surgical landmark. Stensen’s
duct, formed by the convergence of several excretory ducts
within the parotid gland, empties into oral cavity buccal
mucosa opposite the maxillary second molar. The subman-

© Springer International Publishing AG, part of Springer Nature 2019

dibular gland is located in the submandibular triangle and
empties glandular secretions into the anterior floor of mouth
by way of Wharton’s duct. Lastly, the sublingual gland is
situated in the lingual sulcus of the floor of mouth and emp-
ties into the oral cavity via Bartholin’s duct.

Minor salivary glands, distributed widely throughout the
mucosa and submucosa of the upper aerodigestive tract, are
typically grossly inapparent (Figs. 1.1-1.8).

J.J. Garcfa, Atlas of Salivary Gland Pathology, https://doi.org/10.1007/978-3-319-09021-4_1
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1 Gross Anatomy

(Gross Anatomy) Anatomic relationships of parotid and submandibular glands. |—Zygomaticus major muscle, 2—Accessory parotid
gland, 3—Buccinator muscle, 4—Stensen’s duct, 5—Facial artery, 7—Submandibular gland, 11—Superficial temporal artery, 12—Zygomatic
branch of facial nerve, 13—Parotid gland, superficial lobe, 15—Masseter muscle, 16—Great auricular nerve, 17—External jugular vein,

Fig. 1.1

18—Sternoclediomastoid muscle




1 Gross Anatomy

Fig. 1.2 (Gross Anatomy) Anatomic relationships of parotid and submandibular glands. 1—Zygomaticus major muscle, 3—Buccinator muscle,
4—Stensen’s duct, 5—Facial artery, 7—Submandibular gland, 11—Superficial temporal artery, 12—Zygomatic branch of facial nerve,
15—Masseter muscle, 16—Great auricular nerve, 17—External jugular vein, 18—Sternoclediomastoid muscle




1 Gross Anatomy

Fig. 1.3 (Gross Anatomy) Anatomic relationships of parotid and submandibular glands. 3—Buccinator muscle, 4—Stensen’s duct, 5—Facial
artery, 7—Submandibular gland, 16—Great auricular nerve, 19—Tendon of masseter muscle, 20—Marginal mandibular branch of facial nerve

Fig. 1.4 (Gross Anatomy) Anatomic relationships of parotid and submandibular glands. 6—Buccal branch of facial nerve, 13—Parotid gland,
superficial lobe, 14—Parotid gland, deep lobe




1 Gross Anatomy

Fig. 1.5 (Gross Anatomy) Anatomic relationships of parotid and submandibular glands. 3—Buccinator muscle, 4—Stensen’s duct, 5—Facial
artery, 7—Submandibular gland, 19—Tendon of masseter muscle, 20—Marginal mandibular branch of facial nerve




Gross Anatomy

Fig. 1.6 (Gross Anatomy) Anatomic relationships of submandibular gland. 7—Submandibular gland, 21—Mandible, 22—Mylohyoid muscle,
23—Tongue, 24—Geniohyoid muscle, 25—Gingival mucosa

Fig. 1.7 (Gross Anatomy) Anatomic relationships of submandibular gland. 7—Submandibular gland, 8—Wharton’s duct, 21—Mandible,
22—Mylohyoid muscle, 23—Tongue, 24—Geniohyoid muscle, 25—Gingival mucosa




1 Gross Anatomy 7

Fig. 1.8 (Gross Anatomy) Anatomic relationships of sublingual glands. 9—Sublingual gland, right, I0—Sublingual gland, left, 21—Mandible,
22—Mylohyoid muscle, 23—Tongue



8 1 Gross Anatomy

Suggested Reading

Standring S. Section 4: head and neck. In: Standring S, editor. Gray’s
anatomy: the anatomical basis of clinical practice. 40th ed.
Edinburgh: Churchill Livingstone/Elsevier; 2008. p. 467-95.
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Microscopic Anatomy

Salivary gland tissue contains two types of secretory cells:
serous and mucous. The relative distribution of serous and
mucous cells varies tremendously between parotid, subman-
dibular, and sublingual glands. Parotid gland secretory units
are lined primarily by serous cells and produce a watery
secretion. Submandibular gland secretory units have a higher
density of mucous cells and produce a secretion of interme-
diate consistency. Sublingual gland secretory units have the
highest density of mucous cells and produce a viscous secre-
tion. Myoepithelial cells circumferentially envelop secretory
acini and intercalated ducts to aid in secretion.

Terminal secretory units lead into a series of ducts with
diverse histomorphologic and physiologic attributes.
Intercalated ducts are most proximal to the secretory unit

© Springer International Publishing AG, part of Springer Nature 2019

and lined by cuboidal cells. Intercalated ducts lead to striated
ducts, lined by eosinophilic columnar cells and named after
the striated appearance caused by prominent basal plasma
membrane folds and mitochondria. Lastly, interlobular and
extraglandular excretory ducts are lined by pseudostratified
columnar cells and converge upon one another before lead-
ing to Stensen’s, Wharton’s, or Bartholin’s ducts.

Minor salivary glands are composed of serous and
mucous cells arranged in lobules within the mucosa and
submucosa of the upper aerodigestive tract. Given that most
of these glands contribute little, if anything, to saliva, the
term submcuosal seromucinous glands is also used
(Figs. 2.1-2.15).

J.J. Garcia, Atlas of Salivary Gland Pathology, https://doi.org/10.1007/978-3-319-09021-4_2
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10 2 Microscopic Anatomy

Fig. 2.3 (H&E, 400x) Parotid gland, striated ducts Fig. 2.6 (H&E, 40x) Parotid gland, intraparotid lymph node



2 Microscopic Anatomy 1l

Fig. 2.9 (H&E, 400x) Submandibular gland, seromucinous acini Fig. 2.12 (H&E, 600x) Sublingual gland, mucinous acini
(serous demilunes)



12 2 Microscopic Anatomy

Fig. 2.13 (H&E, 100x) Palate, lobules Fig. 2.15 (H&E, 400x) Palate, mucinous acini

Fig. 2.14 (H&E, 200x) Palate, striated duct



Suggested Reading
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Suggested Reading

Mill SE. Histology for Pathologists. 4th ed. Philadelphia: Lippincott
Williams & Wilkins; 2012. p. 477-502.

Young B, Lowe JS, Stevens A, Heath JW. Wheater’s functional
histology: a text and colour atlas. 5th ed. Edinburgh: Churchill
Livingstone/Elsevier; 2006. p. 251-62.
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Intraoperative Examination 3

The complexity of head and neck anatomy and biologic cosmetic expectations. In the setting of clear surgical
heterogeneity of salivary gland neoplasms present several —margins, benign salivary gland parenchyma or capsule
challenges to surgeons. Surgical management may be further  surround the neoplasm (Figs. 3.1-3.7).

complicated by the need to preserve function and meet

© Springer International Publishing AG, part of Springer Nature 2019 15
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3 Intraoperative Examination

Fig. 3.1 (Intraoperative examination) Parotid gland, fascia intact

Fig. 3.2 (Intraoperative examination) Parotid gland, superficial lobe reflected




3 Intraoperative Examination

Fig. 3.3 (Intraoperative examination) Parotid gland, superficial lobe removed




3 Intraoperative Examination

Al 3

Fig. 3.5 (Intraoperative examination) Parotid gland, abdominal dermal fat graft




3 Intraoperative Examination

Fig. 3.7 (Intraoperative examination) Submandibular gland, removed
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Gross Examination 4

Comprehensive gross examination of a salivary gland < Encapsulated
neoplasm is often requisite to its accurate classification. e Circumscribed
Although benign and malignant neoplasms routinely mimic ¢ Nodular

one another grossly, visual inspection directs appropriate e [Infiltrative
tissue sampling for microscopic examination. Some of the ¢ Chondroid
commonly encountered gross appearances include the e Oncocytic

following (Figs. 4.1-4.36): * Hemorrhagic
e (Cystic
* Necrotic
© Springer International Publishing AG, part of Springer Nature 2019 21
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22 4 Gross Examination

Fig. 4.1 (Gross examination) Encapsulated, pleomorphic adenoma Fig. 4.4 (Gross examination) Circumscribed, basal cell adenoma

Fig. 4.2 (Gross examination) Encapsulated, carcinoma ex Fig.4.5 (Gross examination) Circumscribed, mucoepidermoid carcinoma
pleomorphic adenoma

Fig. 4.3 (Gross examination) Circumscribed, pleomorphic adenoma Fig. 4.6 (Gross examination) Circumscribed, acinic cell carcinoma



4 Gross Examination 23

Fig. 4.7 (Gross examination) Circumscribed, lymphoepithelial carcinoma  Fig.4.10 (Gross examination) Circumscribed, metastatic lung
adenocarcinoma

Fig. 4.8 (Gross examination) Circumscribed, lymphoma Fig.4.11 (Gross examination) Nodular, pleomorphic adenoma

icm
—

Fig. 4.9 (Gross examination) Circumscribed, metastatic Fig.4.12 (Gross examination) Nodular, basal cell adenoma
oropharyngeal cancer



4 Gross Examination

Fig.4.13 (Gross examination) Nodular, oncocytoma

Fig. 4.14 (Gross examination) Nodular, salivary duct carcinoma Fig. 4.17 (Gross examination) Infiltrative, carcinoma ex pleomorphic
adenoma

Fig.4.15 (Gross examination) Infiltrative, mucoepidermoid carcinoma  Fig.4.18 (Gross examination) Infiltrative, metastatic melanoma




4 Gross Examination

Fig.4.22 (Gross examination cytic, oncocytoma

Fig. 4.20 (Gross examination) Chondroid, pleomorphic adenoma Fig. 4.23 (Gross examination) Oncocytic, Warthin’s tumor

Fig.4.21 (Gross examination) Oncocytic, oncocytoma Fig.4.24 (Gross examination) Oncocytic, basal cell adenoma




26 4 Gross Examination

Fig. 4.25 (Gross examination) Hemorrhagic, pleomorphic adenoma Fig. 4.28 (Gross examination) Hemorrhagic, epithelial-myoepithelial
carcinoma

Fig.4.27 (Gross examination) Hemorrhagic, acinic cell carcinoma Fig.4.30 (Gross examination) Cystic, lymphadenoma



Gross Examination

Fig.4.31 (Gross examination) Cystic, mucoepidermoid carcinoma

Fig. 4.32 (Gross examination) Cystic, acinic cell carcinoma Fig. 4.35 (Gross examination) Necrotic, salivary duct carcinoma

Fig. 4.33 (Gross examination) Necrotic, myoepithelioma Fig. 4.36 (Gross examination) Necrotic, metastatic cutaneous
squamous cell carcinoma
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Microscopic Examination

The diagnostic complexity of salivary gland neoplasms is not
to be underestimated. Although many cases are resolved at
first microscopic glance, others require systematic evalua-
tion to avoid diagnostic pitfalls. Salivary Gland Pathology A,
B, C, and D represents the author’s systematic approach to
classifying neoplasms. The accuracy of this approach has
limitations—a common theme in surgical pathology—and a
subset of cases is best handled by consultation or committee
(Figs. 5.1-5.35).

© Springer International Publishing AG, part of Springer Nature 2019

Architecture—interface between neoplasm and adjacent
parenchyma (e.g., circumscribed, infiltrative) often
delineates benignity from malignancy
Biphasic—number of cell phases/types (e.g., monophasic,
biphasic, triphasic or more) often determines differential
diagnostic considerations

Cytology—cytology of cells (e.g., clear, oncocytic) often
determines differential diagnostic considerations
Differential—accurate  classification often requires
re-consideration of differential diagnostic considerations

29

1. J. Garcfa, Atlas of Salivary Gland Pathology, https://doi.org/10.1007/978-3-319-09021-4_5
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30 5 Microscopic Examination

Fig. 5.3 (H&E, 100x) Infiltrative, salivary duct carcinoma Fig. 5.6 (H&E, 400x) Monophasic, myoepithelioma



5 Microscopic Examination 31

Fig. 5.7 (H&E, 400x) Monophasic, myoepithelial carcinoma Fig. 5.10 (H&E, 200x) Monophasic, small cell neuroendocrine
carcinoma

Fig. 5.9 (H&E, 400x) Monophasic, salivary duct carcinoma Fig. 5.12 (H&E, 200x) Biphasic, basal cell adenoma



32 5 Microscopic Examination

Fig. 5.15 (H&E, 400x) Biphasic, epithelial-myoepithelial carcinoma  Fig. 5.18 (H&E, 400x) Biphasic, lymphoepithelial carcinoma



5 Microscopic Examination 33

Fig. 5.20 (H&E, 200x) Biphasic, oncocytic carcinoma Fig. 5.23 (H&E, 400x) Triphasic or more, mucoepidermoid
carcinoma

Fig. 5.21 (H&E, 400x) Biphasic, Warthin’s tumor Fig. 5.24 (H&E, 200x) Triphasic or more, pleomorphic adenoma



34 5 Microscopic Examination

Fig. 5.25 (H&E, 100x) Triphasic or more, carcinoma Fig. 5.28 (H&E, 400x) Basal cells, basal cell adenoma
ex pleomorphic adenoma

Fig. 5.27 (H&E, 400x) Acinar cells (serous), acinic cell carcinoma Fig. 5.30 (H&E, 200x) Chondrocytes, pleomorphic adenoma



5 Microscopic Examination 35

Fig. 5.35 (H&E, 400x) Sebaceous cells, epithelial-myoepithelial
carcinoma

Fig. 5.33 (H&E, 400x) Myoepithelial cells, myoepithelioma
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Acinic Cell Carcinoma 6

Acinic cell carcinoma affects children and adults and activity, and cytomorphologic atypia) are predisposed to
presents at a mean age of approximately 50 years. Women recurrence, lymph node involvement, and distant metastasis.
are involved slightly more than men. The majority of cases Acinic cell carcinoma may be circumscribed or infiltrative,
involve the parotid gland, presenting as single or multiple comprised of multiple cell types (acinar, intercalated ductal,
masses. Most cases of acinic cell carcinoma behave as low to  vacuolated, clear, and non-specific glandular), and exhibit a
intermediate-grade malignancies; however, a subset of cases variety of architectural patterns (solid, follicular, papillary,
with high-grade transformation (necrosis, elevated mitotic and cystic) (Figs. 6.1-6.43).

© Springer International Publishing AG, part of Springer Nature 2019 37
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38 6 Acinic Cell Carcinoma

Fig. 6.3 (H&E, 200x) Acinic cell carcinoma, triphasic or more Fig. 6.6 (H&E, 400x) Acinic cell carcinoma, microcystic
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Fig. 6.9 (H&E, 100x) Acinic cell carcinoma, papillary-cystic Fig. 6.12 (H&E, 400x) Acinic cell carcinoma, papillary-cystic



40 6 Acinic Cell Carcinoma

Fig. 6.15 (H&E, 400x) Acinic cell carcinoma, solid Fig. 6.18 (H&E, 400x) Acinic cell carcinoma, follicular



6 Acinic Cell Carcinoma 41

Fig. 6.19 (H&E, 100x) Acinic cell carcinoma, tumor-associated Fig. 6.22 (H&E, 200x) Acinic cell carcinoma, high-grade
lymphoid proliferation transformation, cytomorphologic atypia

Fig. 6.20 (H&E, 200x) Acinic cell carcinoma, tumor-associated Fig. 6.23 (H&E, 400x) Acinic cell carcinoma, high-grade
lymphoid proliferation transformation, cytomorphologic atypia

Fig. 6.21 (H&E, 200x) Acinic cell carcinoma, tumor-associated Fig. 6.24 (H&E, 200x) Acinic cell carcinoma, high-grade
lymphoid proliferation transformation, mitotic activity



42 6 Acinic Cell Carcinoma

Fig. 6.25 (H&E, 400x) Acinic cell carcinoma, high-grade Fig. 6.28 (H&E, 200x) Acinic cell carcinoma, high-grade
transformation, mitotic activity transformation, angiolymphatic invasion

Fig. 6.26 (H&E, 600x) Acinic cell carcinoma, high-grade Fig. 6.29 (H&E, 200x) Acinic cell carcinoma, high-grade
transformation, zymogen-like granules transformation, tumor-associated lymphoid proliferation

Fig. 6.27 (H&E, 400x) Acinic cell carcinoma, high-grade Fig. 6.30 (H&E, 200x) Acinic cell carcinoma, microcalcifications
transformation, necrosis
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Fig. 6.31 (H&E, 200x) Acinic cell carcinoma, microcalcifications Fig. 6.34 (PAS-D, 400x) Acinic cell carcinoma, zymogen-like
granules

Fig. 6.32 (H&E, 200x) Acinic cell carcinoma, hemorrhagic Fig. 6.35 (PAS-D, 400x) Acinic cell carcinoma, zymogen-like
granules

Fig. 6.33 (PAS-D, 400x) Acinic cell carcinoma, zymogen-like Fig. 6.36 (PAS-D, 400x) Acinic cell carcinoma, high-grade
granules transformation, zymogen-like granules



44 6 Acinic Cell Carcinoma

!'.‘ﬁ_.. 3

B T

Fig. 6.37 (PAS-D, 600x) Acinic cell carcinoma, high-grade Fig. 6.40 (S-100, 200x) Acinic cell carcinoma, negative immunoreactivity
transformation, zymogen-like granules

Fig. 6.38 (Mucicarmine, 200x) Acinic cell carcinoma, negative Fig. 6.41 (p63, 200x) Acinic cell carcinoma, negative immunoreactivity
reactivity

Fig. 6.39 (AE1/AE3, 200x) Acinic cell carcinoma, diffuse Fig. 6.42 (DOG1, 400x) Acinic cell carcinoma, diffuse immunoreactivity
immunoreactivity



6 Acinic Cell Carcinoma
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Fig. 6.43 (DOGI, 400x) Acinic cell carcinoma, diffuse immunoreactivity
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6 Acinic Cell Carcinoma
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Adenoid Cystic Carcinoma

Adenoid cystic carcinoma affects children and adults and
presents at a mean age of approximately 60 years. Women
are involved slightly more than men. Major or minor
salivary glands may be involved, presenting as single or
multiple masses. Most cases of adenoid cystic carcinoma
behave as low to intermediate-grade malignancies; how-
ever, a subset of cases with high-grade transformation

© Springer International Publishing AG, part of Springer Nature 2019

(necrosis, elevated mitotic activity, and cytomorphologic
atypia) are predisposed to recurrence, lymph node involve-
ment, and distant metastasis. Adenoid cystic carcinoma
may be circumscribed or infiltrative, comprised of multiple
cell types (ductal and myoepithelial), and may exhibit a
variety of architectural patterns (solid, cribriform, and
tubular) (Figs. 7.1-7.37).

47
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48 7 Adenoid Cystic Carcinoma

Fig. 7.3 (H&E, 400x) Adenoid cystic carcinoma, biphasic Fig. 7.6 (H&E, 200x) Adenoid cystic carcinoma, tubular



7 Adenoid Cystic Carcinoma 49

3 O % 8
2y - \e“\g h_‘ T '_‘ L
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Fig. 7.9 (H&E, 400x) Adenoid cystic carcinoma, tubular Fig.7.12 (H&E, 100x) Adenoid cystic carcinoma, cribriform
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Fig.7.15 (H&E, 200x) Adenoid cystic carcinoma, cribriform Fig.7.18 (H&E, 200x) Adenoid cystic carcinoma, cribriform
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Fig.7.22 (H&E, 200x) Adenoid cystic carcinoma, tubular and cribriform
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Fig.7.21 (H&E, 200x) Adenoid cystic carcinoma, tubular and Fig.7.24 (H&E, 400x) Adenoid cystic carcinoma, tubular and
cribriform cribriform



52 7 Adenoid Cystic Carcinoma

Fig.7.28 (H&E, 200x) Adenoid cystic carcinoma, high-grade
transformation, cytomorphologic atypia

Fig.7.29 (H&E, 200x) Adenoid cystic carcinoma, high-grade
transformation, cytomorphologic atypia
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Fig.7.27 (H&E, 200x) Adenoid cystic carcinoma, perineural invasion  Fig.7.30 (H&E, 400x) Adenoid cystic carcinoma, high-grade
transformation, cytomorphologic atypia
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Fig. 7.31 (H&E, 400x) Adenoid cystic carcinoma, high-grade Fig. 7.34 (AEI/AE3, 200x) Adenoid cystic carcinoma, ductal
transformation, mitotic activity immunoreactivity

Fig. 7.32 (H&E, 400x) Adenoid cystic carcinoma, high-grade Fig.7.35 (S-100, 200x) Adenoid cystic carcinoma, myoepithelial
transformation, mitotic activity immunoreactivity
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Fig. 7.33 (H&E, 400x) Adenoid cystic carcinoma, high-grade Fig. 7.36 (p63, 200x) Adenoid cystic carcinoma, myoepithelial
transformation, necrosis immunoreactivity
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Fig. 7.37 (Fluorescent in situ hybridization, 600x) Adenoid cystic
carcinoma, MYB rearrangement



Suggested Reading

55

Suggested Reading

Bhaijee F, Pepper DJ, Pitman KT, Bell D. New developments in the
molecular pathogenesis of head and neck tumors: a review of tumor-
specific fusion oncogenes in mucoepidermoid carcinoma, adenoid
cystic carcinoma, and NUT midline carcinoma. Ann Diagn Pathol.
2011;15(1):69-77.

Brill LB 2nd, Kanner WA, Fehr A, Andrén Y, Moskaluk CA, Loéning
T, et al. Analysis of MYB expression and MYB-NFIB gene fusions
in adenoid cystic carcinoma and other salivary neoplasms. Mod
Pathol. 2011;24(9):1169-76.

Cohen AN, Damrose EJ, Huang RY, Nelson SD, Blackwell KE, Calcaterra
TC. Adenoid cystic carcinoma of the submandibular gland: a 35-year
review. Otolaryngol Head Neck Surg. 2004;131(6):994—1000.

da Cruz Perez DE, de Abreu AF, Nobuko Nishimoto I, de Almeida OP,
Kowalski LP. Prognostic factors in head and neck adenoid cystic
carcinoma. Oral Oncol. 2006;42(2):139-46.

Darling MR, Schneider JW, Phillips VM. Polymorphous low-grade
adenocarcinoma and adenoid cystic carcinoma: a review and
comparison of immunohistochemical markers. Oral Oncol.
2002;38(7):641-5.

Edwards PC, Bhuiya T, Kelsch RD. Assessment of p63 expression in the
salivary gland neoplasms adenoid cystic carcinoma, polymorphous
low-grade adenocarcinoma, and basal cell and canalicular adenomas.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004;97(5):613-9.

Friedrich RE, Bleckmann V. Adenoid cystic carcinoma of salivary and
lacrimal gland origin: localization, classification, clinical pathologi-
cal correlation, treatment results and long-term follow-up control in
84 patients. Anticancer Res. 2003;23(2A):931-40.

Ho AS, Kannan K, Roy DM, Morris LG, Ganly I, Katabi N, et al.
The mutational landscape of adenoid cystic carcinoma. Nat Genet.
2013;45(7):791-8.

Kokemueller H, Eckardt A, Brachvogel P, Hausamen JE. Adenoid cys-
tic carcinoma of the head and neck--a 20 years experience. Int J Oral
Maxillofac Surg. 2004;33(1):25-31.

Lupinetti AD, Roberts DB, Williams MD, Kupferman ME, Rosenthal
DI, Demonte F, et al. Sinonasal adenoid cystic carcinoma: the M. D
Anderson Cancer center experience. Cancer. 2007;110(12):2726-31.

Mino M, Pilch BZ, Faquin WC. Expression of KIT (CD117) in neo-
plasms of the head and neck: an ancillary marker for adenoid cystic
carcinoma. Mod Pathol. 2003;16(12):1224-31.

Mitani Y, Li J, Rao PH, Zhao YJ, Bell D, Lippman SM, et al.
Comprehensive analysis of the MYB-NFIB gene fusion in salivary
adenoid cystic carcinoma: incidence, variability, and clinicopatho-
logic significance. Clin Cancer Res. 2010;16(19):4722-31.

Mitani Y, Rao PH, Futreal PA, Roberts DB, Stephens PJ, Zhao YJ,
et al. Novel chromosomal rearrangements and break points at the
t(6;9) in salivary adenoid cystic carcinoma: association with MYB-
NFIB chimeric fusion, MYB expression, and clinical outcome. Clin
Cancer Res. 2011;17(22):7003-14.

Penner CR, Folpe AL, Budnick SD. C-kit expression distinguishes sali-
vary gland adenoid cystic carcinoma from polymorphous low-grade
adenocarcinoma. Mod Pathol. 2002;15(7):687-91.

Persson M, Andrén 'Y, Moskaluk CA, Frierson HF Jr, Cooke SL, Futreal
PA, et al. Clinically significant copy number alterations and complex
rearrangements of MYB and NFIB in head and neck adenoid cystic
carcinoma. Genes Chromosomes Cancer. 2012;51(8):805-17.

Rapidis AD, Givalos N, Gakiopoulou H, Faratzis G, Stavrianos SD,
Vilos GA, et al. Adenoid cystic carcinoma of the head and neck.
Clinicopathological analysis of 23 patients and review of the litera-
ture. Oral Oncol. 2005;41(3):328-35.

Seethala RR, Cieply K, Barnes EL, Dacic S. Progressive genetic altera-
tions of adenoid cystic carcinoma with high-grade transformation.
Arch Pathol Lab Med. 2011;135(1):123-30.

West RB, Kong C, Clarke N, Gilks T, Lipsick JS, Cao H, et al. MYB
expression and translocation in adenoid cystic carcinomas and other
salivary gland tumors with clinicopathologic correlation. Am J Surg
Pathol. 2011;35(1):92-9.



®

Check for
updates

Basal Cell Adenoma 8

Basal cell adenoma is the benign counterpart of basal cell multiple masses. Basal cell adenoma may be encapsulated,
adenocarcinoma. Basal cell adenoma affects primarily adults ~ circumscribed, or multi-nodular, comprised of multiple cell
and presents at a mean age of approximately 65 years. types (ductal, myoepithelial, and basal), and exhibit a variety
Women are involved slightly more than men. The majority of  of architectural patterns (solid, trabecular, tubular, and mem-
cases involve the parotid gland, presenting as single or branous) (Figs. 8.1-8.28).
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Fig. 8.1 (H&E, 40x) Basal cell adenoma, encapsulated Fig. 8.4 (H&E, 200x) Basal cell adenoma, biphasic

Fig. 8.3 (H&E, 40x) Basal cell adenoma, nodular Fig. 8.6 (H&E, 100x) Basal cell adenoma, trabecular
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Fig. 8.9 (H&E, 400x) Basal cell adenoma, trabecular Fig. 8.12 (H&E, 200x) Basal cell adenoma, tubular and cribriform
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Fig. 8.15 (H&E, 200x) Basal cell adenoma, tubular and cystic Fig.8.18 (H&E, 100x) Basal cell adenoma, membranous
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S

Fig. 8.20 (H&E, 200x) Basal cell adenoma, membranous Fig. 8.23 (AEI1/AE3, 200x) Basal cell adenoma, ductal
immunoreactivity

Fig.8.21 (H&E, 200x) Basal cell adenoma, clear cells Fig.8.24 (AEI1/AE3, 200x) Basal cell adenoma, ductal
immunoreactivity
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Fig. 8.27 (p63, 200x) Basal cell adenoma, diffuse
immunoreactivity

Fig.8.26 (S-100, 200x) Basal cell adenoma, focal immunoreactivity Fig.8.28 (p63, 200x) Basal cell adenoma, basal immunoreactivity
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Check for
updates

Basal Cell Adenocarcinoma

Basal cell adenocarcinoma is the malignant counterpart of
basal cell adenoma. Basal cell adenocarcinoma affects
primarily adults and presents at a mean age of approxi-
mately 65 years. Women and men are involved with similar
frequency. The majority of cases involve the parotid gland,
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presenting as single or multiple masses. Basal cell adenocar-
cinoma may be circumscribed or infiltrative, comprised of
multiple cell types (ductal, myoepithelial, and basal), and
may exhibit a variety of architectural patterns (solid, trabecu-
lar, tubular, and membranous) (Figs. 9.1-9.28).
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Fig. 9.3 (H&E, 100x) Basal cell adenocarcinoma, trabecular Fig.9.6 (H&E, 200x) Basal cell adenocarcinoma, tubular
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Fig. 9.9 (H&E, 200x) Basal cell adenocarcinoma, solid Fig.9.12 (H&E, 400x) Basal cell adenocarcinoma, tubular and cribriform
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Fig.9.15 (H&E, 200x) Basal cell adenocarcinoma, membranous Fig.9.18 (H&E, 400x) Basal cell adenocarcinoma, hyalinized
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Fig.9.19 (H&E, 100x) Basal cell adenocarcinoma, perineural Fig.9.22 (H&E, 400x) Basal cell adenocarcinoma, high-grade
invasion transformation, mitotic activity

Fig.9.23 (AEI/AE3, 200x) Basal cell adenocarcinoma, ductal
immunoreactivity
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Fig.9.21 (H&E, 400x) Basal cell adenocarcinoma, high-grade Fig.9.24 (AEI1/AE3, 200x) Basal cell adenocarcinoma, diffuse
transformation, necrosis immunoreactivity
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Fig. 9.25 (S-100, 200x) Basal cell adenocarcinoma, focal Fig.9.27 (p63, 200x) Basal cell adenocarcinoma, basal
immunoreactivity immunoreactivity
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Fig. 9.26 (S-100, 200x) Basal cell adenocarcinoma, focal Fig.9.28 (p63, 200x) Basal cell adenocarcinoma, basal
immunoreactivity immunoreactivity
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Canalicular Adenoma 1 0

Canalicular adenoma affects primarily adults and presents at
a mean age of approximately 60 years. Women are involved
less than men. The majority of cases involve the upper lip,
presenting as single or multiple masses. Canalicular ade-
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noma may be circumscribed or lobulated, comprised of
one cell type (ductal), and exhibit a variety of architectural
patterns  (branching and  anastomosing  tubules)
(Figs. 10.1-10.18).
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Fig. 10.3 (H&E, 100x) Canalicular adenoma, tubules Fig. 10.6 (H&E, 200x) Canalicular adenoma, tubules
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Fig. 10.9 (H&E, 400x) Canalicular adenoma, tubules Fig. 10.12 (H&E, 200x) Canalicular adenoma, myxoid
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Fig. 10.16 (AEI1/AE3, 200x) Canalicular adenoma, diffuse
immunoreactivity

Fig. 10.17 (S-100, 200x) Canalicular adenoma, diffuse
immunoreactivity

Fig. 10.15 (H&E, 200x) Canalicular adenoma, vascular Fig. 10.18 (p63, 200x) Canalicular adenoma, rare immunoreactivity
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Carcinosarcoma 1 1

Carcinosarcoma is an exceedingly rare malignancy that multiple masses. Most cases of carcinosarcoma behave as
affects adults and presents at a mean age of approximately high-grade malignancies. Carcinosarcoma may be circum-
60 years. Women are involved less than men. The majority of scribed or infiltrative and comprised of malignant epithelial
cases involve major salivary glands, presenting as single or and mesenchymal elements (Figs. 11.1-11.18).
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Fig. 11.1 (H&E, 40x) Carcinosarcoma, circumscribed Fig. 11.4 (H&E, 100x) Carcinosarcoma, malignant epithelial and
mesenchymal elements

Fig. 11.2 (H&E, 200x) Carcinosarcoma, infiltrative Fig. 11.5 (H&E, 200x) Carcinosarcoma, malignant epithelial and
mesenchymal elements

Fig. 11.3 (H&E, 200x) Carcinosarcoma, biphasic Fig. 11.6 (H&E, 100x) Carcinosarcoma, malignant epithelial and
mesenchymal elements
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Fig. 11.7 (H&E, 200x) Carcinosarcoma, malignant epithelial and Fig. 11.10 (H&E, 200x) Carcinosarcoma, cytomorphologic atypia
mesenchymal elements

Fig. 11.8 (H&E, 400x) Carcinosarcoma, malignant epithelial and Fig. 11.11 (H&E, 400x) Carcinosarcoma, cytomorphologic atypia
mesenchymal elements

Fig. 11.9 (H&E, 100x) Carcinosarcoma, malignant epithelial and Fig. 11.12 (H&E, 400x) Carcinosarcoma, mitotic activity
mesenchymal elements
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Fig. 11.15 (H&E, 100x) Carcinosarcoma, osteoid Fig. 11.18 (p63, 200x) Carcinosarcoma, focal immunoreactivity
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Clear Cell Carcinoma 1 2

Clear cell carcinoma affects primarily adults and presents behave as low-grade malignancies. Clear cell carcinoma is
at a mean age of approximately 60 years. Women are infiltrative, comprised of one cell type (clear and/or eosino-
involved more than men. The majority of cases involve philic), and may exhibit a variety of architectural patterns
minor salivary glands in the oral cavity, presenting as single  (solid, trabecular, and single cells) with or without hyalin-
or multiple masses. Most cases of clear cell carcinoma ized stroma (Figs. 12.1-12.20).
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Fig. 12.3 (H&E, 400x) Clear cell carcinoma, monophasic Fig. 12.6 (H&E, 200x) Clear cell carcinoma, eosinophilic and clear
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Fig. 12.9 (H&E, 200x) Clear cell carcinoma, clear Fig. 12.12 (H&E, 100x) Clear cell carcinoma, hyalinizing
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Fig. 12.13 (PAS, 400x) Clear cell carcinoma, intracytoplasmic Fig.12.16 (S-100, 200x) Clear cell carcinoma, negative
reactivity immunoreactivity

Fig. 12.14 (Mucicarmine, 200x) Clear cell carcinoma, negative Fig.12.17 (p63, 200x) Clear cell carcinoma, diffuse
reactivity immunoreactivity

Fig.12.15 (AEI/AE3, 200x) Clear cell carcinoma, diffuse Fig. 12.18 (SMA, 200x) Clear cell carcinoma, negative
immunoreactivity immunoreactivity
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Fig. 12.19 (Calponin, 200x) Clear cell carcinoma, negative Fig. 12.20 (Fluorescent in situ hybridization, 600x) Clear cell

immunoreactivity carcinoma, EWSR/ rearrangement
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Epithelial-Myoepithelial Carcinoma

Epithelial-myoepithelial carcinoma affects children and
adults and presents at a mean age of approximately 60 years.
Women are involved slightly more than men. The majority
of cases involve the parotid gland, presenting as single or
multiple masses. Most cases of epithelial-myoepithelial
carcinoma behave as low to intermediate grade malignan-
cies; however, a subset of cases with high-grade transforma-
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tion (necrosis, elevated mitotic activity, and cytomorphologic
atypia) are predisposed to recurrence, lymph node involve-
ment, and distant metastasis. Epithelial-myoepithelial carci-
noma may be circumscribed or infiltrative, comprised of
multiple cell types (ductal and myoepithelial), and exhibit a
variety of architectural patterns (tubular, cystic, and solid)
(Figs. 13.1-13.36).
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Fig. 13.1 (H&E, 40x) Epithelial-myoepithelial carcinoma, Fig. 13.4 (H&E, 400x) Epithelial-myoepithelial carcinoma, biphasic
encapsulated

Fig.13.2 (H&E, 100x) Epithelial-myoepithelial carcinoma,
circumscribed

A

Fig. 13.3 (H&E, 100x) Epithelial-myoepithelial carcinoma, Fig. 13.6 (H&E, 200x) Epithelial-myoepithelial carcinoma, tubular
infiltrative
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Fig. 13.10 (H&E, 400x) Epithelial-myoepithelial carcinoma,
cribriform

Fig. 13.9 (H&E, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.12 (H&E, 100x) Epithelial-myoepithelial carcinoma, solid
tubular and cribriform
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Fig. 13.13 (H&E, 200x) Epithelial-myoepithelial carcinoma, solid Fig. 13.16 (H&E, 400x) Epithelial-myoepithelial carcinoma,
sebaceous

BN esig s e g fe

Fig. 13.14 (H&E, 400x) Epithelial-myoepithelial carcinoma, solid Fig. 13.17 (H&E, 200x) Epithelial-myoepithelial carcinoma,
spindled

Fig. 13.15 (H&E, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.18 (H&E, 400x) Epithelial-myoepithelial carcinoma,
sebaceous apocrine
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Fig. 13.19 (H&E, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.22 (H&E, 200x) Epithelial-myoepithelial carcinoma,
high-grade transformation, cytomorphologic atypia high-grade transformation, cytomorphologic atypia

Fig. 13.20 (H&E, 400x) Epithelial-myoepithelial carcinoma, Fig. 13.23 (H&E, 400x) Epithelial-myoepithelial carcinoma,
high-grade transformation, cytomorphologic atypia high-grade transformation, cytomorphologic atypia

Fig. 13.21 (H&E, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.24 (H&E, 400x) Epithelial-myoepithelial carcinoma,
high-grade transformation, cytomorphologic atypia high-grade transformation, cytomorphologic atypia
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Fig. 13.25 (H&E, 400x) Epithelial-myoepithelial carcinoma,
high-grade transformation, mitotic activity

-

Fig. 13.28 (H&E, 200x) Epithelial-myoepithelial carcinoma,
basement membrane-like material

Fig. 13.26 (H&E, 400x) Epithelial-myoepithelial carcinoma,
high-grade transformation, mitotic activity
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Fig. 13.27 (H&E, 200x) Epithelial-myoepithelial carcinoma,
high-grade transformation, perineural invasion

Fig. 13.29 (H&E, 400x) Epithelial-myoepithelial carcinoma,
basement membrane-like material

Fig. 13.30 (H&E, 200x) Epithelial-myoepithelial carcinoma,
adipocytic metaplasia
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Fig. 13.31 (H&E, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.34 (S-100, 200x) Epithelial-myoepithelial carcinoma,
microcalcifications myoepithelial immunoreactivity
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Fig. 13.32 (AEI1/AE3, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.35 (p63, 200x) Epithelial-myoepithelial carcinoma,
ductal immunoreactivity myoepithelial immunoreactivity

Fig. 13.33 (AEI/AE3, 200x) Epithelial-myoepithelial carcinoma, Fig. 13.36 (p63, 200x) Epithelial-myoepithelial carcinoma,
ductal immunoreactivity myoepithelial immunoreactivity
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Intraductal Carcinoma 1 4

Intraductal carcinoma affects children and adults. The Intraductal carcinoma may be circumscribed or infiltrative,
majority of cases involve major salivary glands, presenting comprised of multiple cell types (ductal and myoepithelial),
as single or multiple masses. Most cases of intraductal car- and exhibit a variety of architectural patterns (cribriform and
cinoma behave as low to intermediate-grade malignancies. papillary) (Figs. 14.1-14.30).
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Fig. 14.2 (H&E, 40x) Intraductal carcinoma, infiltrative Fig. 14.5 (H&E, 200x) Intraductal carcinoma, cribriform

Fig. 14.3 (p63, 200x) Intraductal carcinoma, biphasic Fig. 14.6 (H&E, 200x) Intraductal carcinoma, cribriform
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Fig. 14.9 (H&E, 200x) Intraductal carcinoma, cribriform Fig. 14.12 (H&E, 400x) Intraductal carcinoma, cribriform
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Fig. 14.15 (H&E, 200x) Intraductal carcinoma, papillary Fig. 14.18 (H&E, 400x) Intraductal carcinoma, papillary
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Fig. 14.21 (H&E, 400x) Intraductal carcinoma, papillary Fig. 14.24 (H&E, 200x) Intraductal carcinoma, tumor-associated
lymphoid proliferation
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Fig. 14.25 (H&E, 400x) Intraductal carcinoma, tumor-associated Fig. 14.28 (S-100, 200x) Intraductal carcinoma, diffuse
lymphoid proliferation immunoreactivity

Fig. 14.26 (H&E, 600x) Intraductal carcinoma, tumor-associated Fig. 14.29 (p63, 200x) Intraductal carcinoma, basal
lymphoid proliferation immunoreactivity

Fig. 14.27 (AEI/AE3, 200x) Intraductal carcinoma, diffuse Fig. 14.30 (Androgen receptor, 200x) Intraductal carcinoma,
immunoreactivity negative immunoreactivity
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Lymphadenoma

Lymphadenoma affects children and adults and presents at a
mean age of approximately 65 years. Women and men are
involved with similar frequency. The majority of cases involve
the parotid gland, presenting as a single mass. Lymphadenoma
is circumscribed, comprised of multiple cell types (ductal and

© Springer International Publishing AG, part of Springer Nature 2019
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basal), and may exhibit a variety of architectural patterns
(nests and cysts) in a background of reactive lymphoid tissue.
Sebaceous cells may or may not be present (sebaceous and
non-sebaceous) (Figs. 15.1-15.16).
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Fig. 15.3 (H&E, 40x) Lymphadenoma, sebaceous Fig.15.6 (H&E, 100x) Lymphadenoma, sebaceous
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Fig. 15.8 (H&E, 200x) Lymphadenoma, sebaceous Fig. 15.11 (H&E, 200x) Lymphadenoma, sebaceous, histiocytic
reaction

Fig. 15.9 (H&E, 200x) Lymphadenoma, sebaceous Fig. 15.12 (H&E, 100x) Lymphadenoma, non-sebaceous
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Fig. 15.13 (H&E, 200x) Lymphadenoma, non-sebaceous Fig. 15.15 (AE1/AE3, 100x) Lymphadenoma, diffuse
immunoreactivity

Fig.15.14 (H&E, 400x) Lymphadenoma, non-sebaceous Fig.15.16 (p63, 200x) Lymphadenoma, basal immunoreactivity
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Lymphoepithelial Carcinoma 1 6

Lymphoepithelial carcinoma affects children and adults and
presents at a mean age of approximately 55 years. Women and
men are involved with similar frequency. The majority of
cases involve the parotid gland, presenting as single or multi-
ple masses. Most cases of lymphoepithelial carcinoma behave
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as intermediate to high-grade malignancies. Lymphepithelial
carcinoma may be circumscribed or infiltrative, comprised of
multiple cell types (polygonal and spindled), and exhibit a
variety of architectural patterns (solid, trabecular, and single
cells) (Figs. 16.1-16.17).
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Fig. 16.1 (H&E, 100x) Lymphoepithelial carcinoma, circumscribed Fig. 16.4 (H&E, 200x) Lymphoepithelial carcinoma, tumor-
associated lymphoid proliferation

Fig.16.2 (H&E, 400x) Lymphoepithelial carcinoma, biphasic Fig. 16.5 (H&E, 200x) Lymphoepithelial carcinoma, tumor-
associated lymphoid proliferation

Fig. 16.3 (H&E, 200x) Lymphoepithelial carcinoma, tumor- Fig. 16.6 (H&E, 200x) Lymphoepithelial carcinoma, tumor-
associated lymphoid proliferation associated lymphoid proliferation
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Fig. 16.7 (H&E, 400x) Lymphoepithelial carcinoma, Fig. 16.10 (H&E, 400x) Lymphoepithelial carcinoma, mitotic activity
cytomorphologic atypia

Fig. 16.8 (H&E, 400x) Lymphoepithelial carcinoma, Fig.16.11 (H&E, 400x) Lymphoepithelial carcinoma, necrosis
cytomorphologic atypia

Fig. 16.9 (H&E, 400x) Lymphoepithelial carcinoma, Fig. 16.12 (H&E, 200x) Lymphoepithelial carcinoma, hemorrhagic
cytomorphologic atypia
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Fig. 16.13 (AEI1/AE3, 200x) Lymphoepithelial carcinoma, diffuse Fig. 16.16 (34BE12, 200x) Lymphoepithelial carcinoma, diffuse
immunoreactivity immunoreactivity

Fig. 16.14 (p63, 200x) Lymphoepithelial carcinoma, diffuse Fig.16.17 (EBV in situ hybridization, 100x) Lymphoepithelial
immunoreactivity carcinoma, diffuse hybridization

Fig. 16.15 (CK5/6, 200x) Lymphoepithelial carcinoma, diffuse
immunoreactivity
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Mucoepidermoid Carcinoma 1 7

Mucoepidermoid carcinoma affects children and adults and
is the most common salivary gland malignancy. Women are
involved slightly more than men. The majority of cases
involve major salivary glands, presenting as single or multi-
ple masses. Most cases of mucoepidermoid carcinoma
behave as low to intermediate-grade malignancies.
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Mucoepidermoid carcinoma may be circumscribed or infil-
trative, comprised of multiple cell types (mucous, epidermoid,
intermediate, columnar, oncocytic, and clear), and exhibit a
variety of architectural patterns (solid, cystic, papillary, and
sclerosing) (Figs. 17.1-17.40).
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Fig. 17.3 (H&E, 400x) Mucoepidermoid carcinoma, triphasic or Fig. 17.6 (H&E, 100x) Mucoepidermoid carcinoma, microcystic
more
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Fig. 17.8 (H&E, 200x) Mucoepidermoid carcinoma, microcystic Fig. 17.11 (H&E, 200x) Mucoepidermoid carcinoma, cystic

Fig. 17.9 (H&E, 40x) Mucoepidermoid carcinoma, cystic Fig. 17.12 (H&E, 400x) Mucoepidermoid carcinoma, cystic
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Fig.17.15 (H&E, 200x) Mucoepidermoid carcinoma, cystic Fig.17.18 (H&E, 400x) Mucoepidermoid carcinoma, clear
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Fig. 17.21 (H&E, 200x) Mucoepidermoid carcinoma, oncocytic Fig. 17.24 (H&E, 400x) Mucoepidermoid carcinoma, oncocytic
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Fig. 17.25 (H&E, 200x) Mucoepidermoid carcinoma, sclerosing Fig. 17.28 (H&E, 400x) Mucoepidermoid carcinoma, mucin

Fig. 17.27 (H&E, 400x) Mucoepidermoid carcinoma, columnar Fig. 17.30 (H&E, 200x) Mucoepidermoid carcinoma, hyalinized
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Fig. 17.31 (H&E, 200x) Mucoepidermoid carcinoma, tumor- Fig. 17.34 (Mucicarmine, 200x) Mucoepidermoid carcinoma,
associated lymphoid proliferation intracytoplasmic reactivity

Fig. 17.32 (H&E, 200x) Mucoepidermoid carcinoma, Fig. 17.35 (AEI1/AE3, 200x) Mucoepidermoid carcinoma, diffuse
microcalcifications immunoreactivity

& Do 2

Fig. 17.33 (H&E, 200x) Mucoepidermoid carcinoma, osseous Fig.17.36 (AE1/AE3, 200x) Mucoepidermoid carcinoma, focal
metaplasia immunoreactivity
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Fig.17.37 (S-100, 200x) Mucoepidermoid carcinoma, negative Fig.17.39 (p63, 200x) Mucoepidermoid carcinoma, focal
immunoreactivity immunoreactivity
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Fig. 17.38 (p63, 200x) Mucoepidermoid carcinoma, diffuse Fig. 17.40 (Fluorescent in situ hybridization, 600x) Mucoepidermoid
immunoreactivity carcinoma, MAML?2 rearrangement



Suggested Reading

127

Suggested Reading

Achcar Rde O, Nikiforova MN, Dacic S, Nicholson AG, Yousem
SA. Mammalian mastermind like 2 11q21 gene rearrangement
in bronchopulmonary mucoepidermoid carcinoma. Hum Pathol.
2009;40(6):854-60.

Aro K, Leivo I, Makitie AA. Management and outcome of patients
with mucoepidermoid carcinoma of major salivary gland ori-
gin: a single institution's 30-year experience. Laryngoscope.
2008;118(2):258-62.

Auclair PL, Goode RK, Ellis GL. Mucoepidermoid carcinoma of intra-
oral salivary glands. Evaluation and application of grading criteria
in 143 cases. Cancer. 1992;69:2021-30.

Bai S, Clubwala R, Adler E, Sarta C, Schiff B, Smith RV, et al. Salivary
mucoepidermoid carcinoma: a multi-institutional review of 76
patients. Head Neck Pathol. 2013;7(2):105-12.

Bhaijee F, Pepper DJ, Pitman KT, Bell D. New developments in the
molecular pathogenesis of head and neck tumors: a review of tumor-
specific fusion oncogenes in mucoepidermoid carcinoma, adenoid
cystic carcinoma, and NUT midline carcinoma. Ann Diagn Pathol.
2011;15(1):69-77.

Brandwein MS, Ivanov K, Wallace DI, Hille JJ, Wang B, Fahmy A,
et al. Mucoepidermoid carcinoma: a clinicopathologic study of 80
patients with special reference to histological grading. Am J Surg
Pathol. 2001;25(7):835-45.

Byrd SA, Spector ME, Carey TE, Bradford CR, McHugh JB. Predictors
of recurrence and survival for head and neck mucoepidermoid carci-
noma. Otoloaryngol Head Neck Surg. 2013;149:402-8.

Camelo-Piragua SI, Habib C, Kanumuri P, Lago CE, Mason HS, Otis
CN. Mucoepidermoid carcinoma of the breast shares cytogenetic
abnormality with mucoepidermoid carcinoma of the salivary gland:
a case report with molecular analysis and review of the literature.
Hum Pathol. 2009;40(6):887-92.

Fadare O, Hileeto D, Gruddin YL, Mariappan MR. Sclerosing muco-
epidermoid carcinoma of the parotid gland. Arch Pathol Lab Med.
2004;128(9):1046-9.

Fehr A, Roser K, Heidorn K, Hallas C, Loning T, Bullerdiek J. A new
type of MAML2 fusion in mucoepidermoid carcinoma. Genes
Chromosomes Cancer. 2008;47(3):203-6.

Foschini MP, Marucci G, Eusebi V. Low-grade mucoepidermoid car-
cinoma of salivary glands: characteristic immunohistochemical
profile and evidence of striated duct differentiation. Virchows Arch.
2002;440(5):536-42.

Garcia JJ, Hunt JL., Weinreb I, McHugh JB, Barnes EL, Cieply K, et al.
Fluorescence in situ hybridization for detection of MAML2 rear-
rangements in oncocytic mucoepidermoid carcinoma: utility as a
diagnostic test. Hum Pathol. 2011;42:2001-9.

Goode RK, Auclair PL, Ellis GL. Mucoepidermoid carcinoma of the
major salivary glands: clinical and histopathologic analysis of
234 cases with evaluation of grading criteria. Cancer. 1998;82:
1217-24.

Guzzo M, Andreola S, Sirizzotti G, Cantu G. Mucoepidermoid car-
cinoma of the salivary glands: clinicopathologic review of 108
patients treated at the National Cancer Institute of Milan. Ann Surg
Oncol. 2002;9(7):688-95.

Han SW, Kim HP, Jeon YK, Oh DY, Lee SH, Kim DW, et al.
Mucoepidermoid carcinoma of lung: potential target of EGFR-
directed treatment. Lung Cancer. 2008;61(1):30-4.

Jarvis SJ, Giangrande V, Brennan PA. Mucoepidermoid carcinoma
of the tonsil: a very rare presentation. Acta Otorhinolaryngol Ital.
2013;33(4):286-8.

Katabi N, Ghossein R, Ali S, Dogan S, Klimstra D, Ganly I. Prognostic
features in mucoepidermoid carcinoma of major salivary glands
with emphasis on tumor histologic grading. Histopathology.
2014;65:793-804.

LiY, Li LJ, Huang J, Han B, Pan J. Central malignant salivary gland
tumors of the jaw: retrospective clinical analysis of 22 cases. J Oral
Maxillofac Surg. 2008;66:2247-53.

Martins C, Cavaco B, Tonon G, Kaye FJ, Soares J, Fonseca I. A study
of MECT1-MAML?2 in mucoepidermoid carcinoma and Warthin's
tumor of salivary glands. J Mol Diagn. 2004;6(3):205-10.

McHugh CH, Roberts DB, El-Naggar AK, Hanna EY, Garden AS, Kies
MS, et al. Prognostic factors in mucoepidermoid carcinoma of the
salivary glands. Cancer. 2012;118:3928-36.

Mendelson AA, al-Macki K, Chauvin P, Kost KM. Sclerosing mucoepi-
dermoid carcinoma of the salivary gland: case report and literature
review. Ear Nose Throat J. 2010;890:600-3.

Nakayama T, Miyabe S, Okabe M, Sakuma H, Ijichi K, Hasegawa
Y, et al. Clinicopathological significance of the CRTC3-MAML2
fusion transcript in mucoepidermoid carcinoma. Mod Pathol.
2009;22(12):1575-81.

Nance MA, Seethala RR, Wang Y, Chiosea SI, Myers EN, Johnson JT,
et al. Treatment and survival outcomes based on histologic grading
in patients with head and neck mucoepidermoid carcinoma. Cancer.
2008;113(8):2082-9.

O'Neill ID. t(11;19) translocation and CRTC1-MAML2 fusion onco-
gene in mucoepidermoid carcinoma. Oral Oncol. 2009;45(1):2-9.

Pires FR, de Almeida OP, de Araujo VC, Kowalski LP. Prognostic fac-
tors in head and neck muoepidermoid carcinoma. Arch Otolaryngol
Head Neck Surg. 2004;130:174-80.

Raut D, Khedkar S. Primary intraosseous mucoepidermoid carcinoma of
the maxilla: a case report and review of literature. Dentomaxillofac
Radiol. 2009;38(3):163-8.

Ritwik P, Cordell KG, Brannon RB. Minor salivary gland mucoepi-
dermoid carcinoma in children and adolescents: a case series and
review of the literature. J Med Case Rep. 2012;6:182.

Roden AC, Erickson-Johnson MR, Yi ES, Garcia JJ. Analysis of
MAML2 rearrangement in mucoepidermoid carcinoma of the thy-
mus. Hum Pathol. 2013;44(12):2799-805.

Roden AC, Garcia JJ, Wehrs RN, Colby TV, Khoor A, Leslie KO,
et al. Histopathologic, immunophenotypic and cytogenetic fea-
tures of pulmonary mucoepidermoid carcinoma. Mod Pathol.
2014;27(11):1479-88.

Seethala RR, Dacic S, Cieply K, Kelly LM, Nikiforova MN. A reap-
praisal of the MECT1/MAML2 translocation in salivary mucoepi-
dermoid carcinomas. Am J Surg Pathol. 2010;34:1106-21.

Tasaki T, Matsuyama A, Tabata T, Suzuki H, Yamada S, Sasaguri Y,
et al. Sclerosing mucoepidermoid carcinoma with eosinophilia of
the salivary gland: case report and review of the literature. Pathol
Int. 2013;63:125-31.

Tonon G, Modi S, Wu L, Kubo A, Coxon AB, Komiya T, et al. t(11;19)
(q21;p13) translocation in mucoepidermoid carcinoma creates a
novel fusion product that disrupts a notch signaling pathway. Nat
Genet. 2003;33(2):208-13.

Tsubochi H, Suzuki T, Suzuki S, Ohashi Y, Ishibashi S, Moriya T, et al.
Immunohistochemical study of basaloid squamous cell carcinoma,
adenoid cystic and mucoepidermoid carcinoma in the upper aerodi-
gestive tract. Anticancer Res. 2000;20(2B):1205-11.

Veras EF, Sturgis E, Luna MA. Sclerosing mucoepidermoid carcinoma
of the salivary glands. Ann Diagn Pathol. 2007;11(6):407-12.



Check for
updates

Myoepithelioma

Myoepithelioma is the benign counterpart of myoepithe-
lial carcinoma. Myoepithelioma affects children and adults
and presents at a mean age of approximately 45 years.
Women and men are involved with similar frequency. The
majority of cases involve major salivary glands, presenting
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as single or multiple masses. Myoepithelioma may be cir-
cumscribed or multi-nodular, comprised almost exclusively
of one cell type (myoepithelial), and exhibit a variety of
architectural patterns (solid, trabecular, and cystic)
(Figs. 18.1-18.23).
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Fig. 18.3 (H&E, 200x) Myoepithelioma, trabecular Fig. 18.6 (H&E, 200x) Myoepithelioma, spindled
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Fig. 18.9 (H&E, 400x) Myoepithelioma, spindled Fig. 18.12 (H&E, 600x) Myoepithelioma, plasmacytoid
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Fig. 18.15 (H&E, 200x) Myoepithelioma, cystic Fig. 18.18 (H&E, 200x) Myoepithelioma, myxoid
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Fig. 18.19 (H&E, 200x) Myoepithelioma, hyalinized

Fig. 18.21 (AEI1/AE3, 200x) Myoepithelioma, diffuse
immunoreactivity
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Myoepithelial Carcinoma 1 9

Myoepithelial carcinoma is the malignant counterpart of
myoepithelioma. Myoepithelial carcinoma affects children
and adults. Women and men are involved with similar fre-
quency. The majority of cases involve major salivary glands,
presenting as single or multiple masses. Most cases of
myoepithelial carcinoma behave as intermediate to high-
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grade malignancies. Myoepithelial carcinoma may be
circumscribed or infiltrative, comprised almost exclusively
of one cell type (myoepithelial), and exhibit a variety of
architectural patterns (solid, trabecular, and cystic)
(Figs. 19.1-19.22).

135

J.J. Garcfia, Atlas of Salivary Gland Pathology, https://doi.org/10.1007/978-3-319-09021-4_19


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-09021-4_19&domain=pdf

136 19 Mpyoepithelial Carcinoma

Fig. 19.2 (H&E, 40x) Myoepithelial carcinoma, encapsulated Fig. 19.5 (H&E, 400x) Myoepithelial carcinoma, cords

Fig. 19.3 (H&E, 40x) Myoepithelial carcinoma, infiltrative Fig. 19.6 (H&E, 400x) Myoepithelial carcinoma, cords
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Fig. 19.7 (H&E, 200x) Myoepithelial carcinoma, nests

Fig. 19.9 (H&E, 200x) Myoepithelial carcinoma, nests Fig. 19.12 (H&E, 400x) Myoepithelial carcinoma, solid
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Fig. 19.14 (H&E, 400x) Myoepithelial carcinoma, cytomorphologic ~ Fig. 19.17 (H&E, 200x) Myoepithelial carcinoma, pseudo-vascular
atypia

Fig. 19.15 (H&E, 400x) Myoepithelial carcinoma, mitotic activity Fig. 19.18 (H&E, 200x) Myoepithelial carcinoma, hyalinized
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Fig. 19.19 (H&E, 200x) Myoepithelial carcinoma, Fig. 19.21 (S-100, 200x) Myoepithelial carcinoma, diffuse
microcalcifications immunoreactivity

g

Fig. 19.20 (AE1/AE3, 200x) Myoepithelial carcinoma, diffuse Fig. 19.22 (p63, 200x) Myoepithelial carcinoma, diffuse
immunoreactivity immunoreactivity
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updates

Oncocytoma

Oncocytoma is the benign counterpart of oncocytic
carcinoma. Oncocytoma affects predominantly adults and
presents at a mean age of approximately 65 years. Women
and men are involved with similar frequency. The majority
of cases involve the parotid gland, presenting as single or
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multiple masses. Oncocytoma may be circumscribed or
multi-nodular, comprised of multiple cell types (oncocyte,
basal), and exhibit a variety of architectural patterns
(solid, organoid, trabecular, cystic, and duct-like)
(Figs. 20.1-20.26).
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Fig. 20.3 (AEI/AE3, 200x) Oncocytoma, biphasic Fig. 20.6 (H&E, 200x) Oncocytoma, clear and eosinophilic
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Fig. 20.9 (H&E, 400x) Oncocytoma, clear and eosinophilic Fig.20.12 (H&E, 100x) Oncocytoma, adipocytic metaplasia
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Fig.20.13 (H&E, 200x) Oncocytoma, adipocytic metaplasia Fig. 20.16 (H&E, 200x) Oncocytoma, squamous metaplasia and necrosis
(biopsy-related)

Fig. 20.14 (H&E, 100x) Oncocytoma, squamous metaplasia  Fig.20.17 (H&E, 200x) Oncocytoma, necrosis (biopsy-related)
(biopsy-related)

Fig.20.15 (H&E, 100x) Oncocytoma, squamous metaplasia and necrosis  Fig. 20.18 (H&E, 400x) Oncocytoma, necrosis (biopsy-related)
(biopsy-related)
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(Mucicarmine, 200x) Oncocytoma, negative reactivity Fig. 20.24 (AEI1/AE3, 200x) Oncocytoma, basal immunoreactivity
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Fig.20.25 (S-100, 200x) Oncocytoma, negative immunoreactivity Fig.20.26 (p63, 200x) Oncocytoma, basal immunoreactivity
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Oncocytic carcinoma is the malignant counterpart of
oncocytoma. Oncocytic carcinoma affects children and
adults. Women and men are involved with similar frequency.
The majority of cases involve the parotid gland, presenting
as single or multiple masses. Oncocytic carcinoma may be
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circumscribed or infiltrative, comprised of multiple cell
types (oncocyte, basal), and exhibit a variety of architectural
patterns (solid, organoid, trabecular, cystic, and duct-like)
(Figs. 21.1-21.12).
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Fig. 21.3 (H&E, 200x) Oncocytic carcinoma, infiltrative Fig. 21.6 (H&E, 200x) Oncocytic carcinoma, eosinophilic
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Fig. 21.9 (H&E, 400x) Oncocytic carcinoma, eosinophilic and clear Fig.21.12 (H&E, 400x) Oncocytic carcinoma, perineural invasion
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Pleomorphic Adenoma 2 2

Pleomorphic adenoma is the benign counterpart of carcinoma
ex pleomorphic adenoma. Pleomorphic adenoma affects chil-
dren and adults and presents at a mean age of approximately
45 years. Women are involved more than men. The majority
of cases involve the parotid gland, presenting as single or
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multiple masses. Pleomorphic adenoma may be encapsulated,
circumscribed, or multi-nodular, comprised of multiple cell
types (ductal, myoepithelial, and mesenchymal), and exhibit
a variety of architectural patterns (solid, trabecular, and
cystic) (Figs. 22.1-22.36).
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Fig. 22.3 (H&E, 40x) Pleomorphic adenoma, nodular Fig. 22.6 (H&E, 100x) Pleomorphic adenoma, ducts
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Fig. 22.7 (H&E, 200x) Pleomorphic adenoma, ducts Fig.22.10 (H&E, 200x) Pleomorphic adenoma, myoepithelial cells,
spindled

Fig. 22.8 (H&E, 200x) Pleomorphic adenoma, ducts Fig.22.11 (H&E, 200x) Pleomorphic adenoma, myoepithelial cells,
spindled

Fig. 22.9 (H&E, 400x) Pleomorphic adenoma, ducts Fig.22.12 (H&E, 400x) Pleomorphic adenoma, myoepithelial cells,
spindled
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Fig.22.13 (H&E, 200x) Pleomorphic adenoma, myoepithelial cells, Fig.22.16 (H&E, 400x) Pleomorphic adenoma, myoepithelial cells,
spindled plasmacytoid

bof7 HGF

Fig.22.14 (H&E, 400x) Pleomorphic adenoma, myoepithelial cells, Fig.22.17 (H&E, 400x) Pleomorphic adenoma, myoepithelial cells,
spindled plasmacytoid

Fig.22.15 (H&E, 200x) Pleomorphic adenoma, myoepithelial cells, Fig. 22.18 (H&E, 200x) Pleomorphic adenoma, myoepithelial cells,
plasmacytoid clear
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Fig. 22.21 (H&E, 100x) Pleomorphic adenoma, myxoid Fig. 22.24 (H&E, 100x) Pleomorphic adenoma, hyalinized
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Fig.22.25 (H&E, 200x) Pleomorphic adenoma, basement mem-
brane-like material

Fig. 22.26 (H&E, 400x) Pleomorphic adenoma, basement mem- Fig. 22.29 (H&E, 100x) Pleomorphic adenoma, squamous metapla-
brane-like material sia and keratinization

Fig.22.27 (H&E, 200x) Pleomorphic adenoma, pseudo-vascular Fig.22.30 (H&E, 200x) Pleomorphic adenoma, squamous metapla-
sia and keratinization
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Fig. 22.31 (H&E, 200x) Pleomorphic adenoma, oncocytic Fig. 22.34 (AE1/AE3, 200x) Pleomorphic adenoma, diffuse
metaplasia immunoreactivity

Fig. 22.32 (H&E, 100x) Pleomorphic adenoma, adipocytic Fig. 22.35 (S-100, 200x) Pleomorphic adenoma, myoepithelial
metaplasia immunoreactivity

Fig.22.33 (H&E, 100x) Pleomorphic adenoma, microcalcifications Fig.22.36 (p63, 200x) Pleomorphic adenoma, myoepithelial
immunoreactivity
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Pleomorphic Adenoma, Carcinoma Ex 2 3

Carcinoma ex pleomorphic adenoma is the malignant
counterpart of pleomorphic adenoma. Carcinoma ex
pleomorphic adenoma affects primarily adults and presents
atamean age of approximately 60 years. Women are involved
more than men. The majority of cases involve the parotid
gland, presenting as single or multiple masses. Carcinoma
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ex pleomorphic adenoma may be circumscribed
(non-invasive) or infiltrative (invasive), comprised of
multiple cell types (ductal, myoepithelial, and mesenchy-
mal), and exhibit a variety of architectural patterns (solid,
trabecular, and cystic) (Figs. 23.1-23.40).
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Fig.23.1 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig.23.4 (H&E, 100x) Carcinoma ex pleomorphic adenoma,
encapsulated triphasic or more

Fig.23.2 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig.23.5 (H&E, 200x) Carcinoma ex pleomorphic adenoma, ducts
circumscribed

Fig. 23.3 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig. 23.6 (H&E, 400x) Carcinoma ex pleomorphic adenoma, ducts
infiltrative
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Fig.23.10 (H&E, 100x) Carcinoma ex pleomorphic adenoma,
chondroid differentiation

Fig. 23.8 (H&E, 100x) Carcinoma ex pleomorphic adenoma,
chondroid differentiation myxoid

Fig. 23.9 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig. 23.12 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
chondroid differentiation myxoid
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A

Fig. 23.13 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig. 23.16 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
hyalinized salivary duct carcinoma

Fig.23.14 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig.23.17 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
salivary duct carcinoma salivary duct carcinoma

Fig.23.15 (H&E, 200x) Carcinoma ex pleomorphic adenoma, Fig.23.18 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
salivary duct carcinoma cytomorphologic atypia
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Fig.23.19 (H&E, 200x) Carcinoma ex pleomorphic adenoma, Fig.23.22 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia cytomorphologic atypia

Fig.23.20 (H&E, 200x) Carcinoma ex pleomorphic adenoma, Fig.23.23 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia cytomorphologic atypia

Fig.23.21 (H&E, 200x) Carcinoma ex pleomorphic adenoma, Fig.23.24 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia cytomorphologic atypia
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Fig.23.25 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig.23.28 (H&E, 400x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia mitotic activity

Fig. 23.26 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig. 23.29 (H&E, 400x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia mitotic activity

Fig.23.27 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig.23.30 (H&E, 400x) Carcinoma ex pleomorphic adenoma,
cytomorphologic atypia mitotic activity
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Fig.23.31 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig.23.34 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
mitotic activity squamous metaplasia and keratinization

Fig.23.32 (H&E, 400x) Carcinoma ex pleomorphic adenoma, Fig.23.35 (H&E 40x) Carcinoma ex pleomorphic adenoma,
mitotic activity microcalcifications

Fig.23.33 (H&E, 100x) Carcinoma ex pleomorphic adenoma, Fig.23.36 (H&E, 200x) Carcinoma ex pleomorphic adenoma,
squamous metaplasia and keratinization microcalcifications
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Fig.23.37 (H&E, 200x) Carcinoma ex pleomorphic adenoma, Fig.23.39 (S-100, 200x) Carcinoma ex pleomorphic adenoma,
microcalcifications negative immunoreactivity

Fig. 23.38 (AEI1/AE3, 200x) Carcinoma ex pleomorphic adenoma, Fig. 23.40 (p63, 200x) Carcinoma ex pleomorphic adenoma,
diffuse immunoreactivity myoepithelial immunoreactivity
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Polymorphous Adenocarcinoma 24

Polymorphous adenocarcinoma affects children and adults
and presents at a mean age of approximately 60 years. Women
are involved more than men. The majority of cases involve
minor salivary glands, presenting as single or multiple masses.
Most cases of polymorphous adenocarcinoma behave as low
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to intermediate-grade malignancies. Polymorphous adeno-
carcinoma may be circumscribed or infiltrative, comprised
almost exclusively of one cell type (ductal), and exhibit a
variety of architectural patterns (solid, trabecular, cribriform,
and cystic) (Figs. 24.1-24.28).
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Fig.24.1 (H&E, 100x) Polymorphous adenocarcinoma, Fig.24.4 (H&E, 200x) Polymorphous adenocarcinoma, ducts
circumscribed

Fig. 24.3 (H&E, 400x) Polymorphous adenocarcinoma, monophasic ~ Fig.24.6 (H&E, 200x) Polymorphous adenocarcinoma, ducts
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Fig.24.9 (H&E, 400x) Polymorphous adenocarcinoma, ducts Fig.24.12 (H&E, 200x) Polymorphous adenocarcinoma, cribriform
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Fig.24.13 (H&E, 400x) Polymorphous adenocarcinoma, cribriform Fig.24.16 (H&E, 200x) Polymorphous adenocarcinoma, mucinous
metaplasia

Fig.24.14 (H&E, 200x) Polymorphous adenocarcinoma, myxoid Fig.24.17 (H&E, 400x) Polymorphous adenocarcinoma, mucinous
metaplasia

Fig. 24.15 (H&E, 400x) Polymorphous adenocarcinoma, myxoid Fig. 24.18 (H&E, 400x) Polymorphous adenocarcinoma, mucinous
metaplasia
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Fig. 24.19 (H&E, 200x) Polymorphous adenocarcinoma, Fig. 24.22 (H&E, 200x) Polymorphous adenocarcinoma, perineural
neurotropism invasion

Fig. 24.20 (H&E, 400x) Polymorphous adenocarcinoma, Fig. 24.23 (AEI1/AE3, 200x) Polymorphous adenocarcinoma, diffuse
neurotropism immunoreactivity

Fig. 24.21 (H&E, 200x) Polymorphous adenocarcinoma, perineural Fig. 24.24 (AE1/AE3, 200x) Polymorphous adenocarcinoma, diffuse
invasion immunoreactivity
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Fig. 24.25 (S-100, 200x) Polymorphous adenocarcinoma, diffuse Fig. 24.27 (p63, 200x) Polymorphous adenocarcinoma, diffuse
immunoreactivity immunoreactivity

Fig. 24.26 (S-100, 200x) Polymorphous adenocarcinoma, diffuse Fig. 24.28 (p63, 200x) Polymorphous adenocarcinoma, focal
immunoreactivity immunoreactivity
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Salivary Duct Carcinoma 2 5

Salivary duct carcinoma affects primarily adults and presents
at a mean age of approximately 60 years. Women are involved
less than men. The majority of cases involve the parotid
gland, presenting as single or multiple masses. Most cases of
salivary duct carcinoma behave as high-grade malignancies.
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Salivary duct carcinoma is infiltrative, comprised almost
exclusively of one cell type (ductal), and may exhibit a vari-
ety of architectural patterns (solid, trabecular, cribriform,
papillary, and cystic) (Figs. 25.1-25.27).
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Fig. 25.3 (H&E, 400x) Salivary duct carcinoma, solid Fig. 25.6 (H&E, 400x) Salivary duct carcinoma, cribriform
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Fig.25.9 (H&E, 400x) Salivary duct carcinoma, trabecular Fig.25.12 (H&E, 400x) Salivary duct carcinoma, micropapillary
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Fig.25.13 (H&E, 400x) Salivary duct carcinoma, mitotic activity Fig.25.16 (H&E, 200x) Salivary duct carcinoma, perineural
invasion

Fig.25.14 (H&E, 200x) Salivary duct carcinoma, necrosis Fig.25.17 (H&E, 400x) Salivary duct carcinoma, angiolymphatic
invasion

Fig. 25.15 (H&E, 200x) Salivary duct carcinoma, microcalcifications  Fig.25.18 (H&E, 400x) Salivary duct carcinoma, angiolymphatic
invasion
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Fig. 25.19 (H&E, 40x) Salivary duct carcinoma, intraparotid lymph Fig. 25.22 (S-100, 200x) Salivary duct carcinoma, negative
node metastasis immunoreactivity

Fig. 25.20 (AE1/AE3, 200x) Salivary duct carcinoma, diffuse Fig. 25.23 (p63, 200x) Salivary duct carcinoma, negative
immunoreactivity immunoreactivity

Fig.25.21 (AEI/AE3, 200x) Salivary duct carcinoma, diffuse Fig. 25.24 (Androgen receptor, 200x) Salivary duct carcinoma,
immunoreactivity diffuse immunoreactivity
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Fig. 25.25 (Androgen receptor, 200x) Salivary duct carcinoma,
diffuse immunoreactivity

A (>
o Pt %
l.'('_ 505 -:" iV

Fig. 25.26 (HER2, 200x) Salivary duct carcinoma, membranous
immunoreactivity

25 Salivary Duct Carcinoma

Fig. 25.27 (Fluorescent in situ hybridization, 600X) Salivary duct
carcinoma, HER?2 amplification
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Secretory Carcinoma 2 6

Secretory carcinoma affects children and adults and presents
at a mean age of approximately 45 years. Women and men
are involved with similar frequency. The majority of cases
involve the parotid gland, presenting as single or multiple
masses. Most cases of secretory carcinoma behave as low to
intermediate-grade malignancies; however, a subset of cases
with high-grade transformation (necrosis, elevated mitotic

© Springer International Publishing AG, part of Springer Nature 2019

activity, and cytomorphologic atypia) are predisposed to
recurrence, lymph node involvement, and distant metastasis.
Secretory carcinoma may be circumscribed or infiltrative,
comprised of multiple cell types, and exhibit a variety of
architectural patterns (solid, follicular, papillary, and cystic)
(Figs. 26.1-26.30).
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Fig. 26.3 (H&E, 400x) Secretory carcinoma, triphasic or more Fig. 26.6 (H&E, 200x) Secretory carcinoma, micropapillary
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Fig. 26.8 (H&E, 200x) Secretory carcinoma, micropapillary Fig.26.11 (H&E, 100x) Secretory carcinoma, cystic
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Fig. 26.9 (H&E, 200x) Secretory carcinoma, micropapillary Fig. 26.12 (H&E, 100x) Secretory carcinoma, cystic
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Fig. 26.15 (H&E, 100x) Secretory carcinoma, microcystic Fig. 26.18 (H&E, 200x) Secretory carcinoma, microcystic
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Fig. 26.21 (H&E, 400x) Secretory carcinoma, hyalinized Fig. 26.24 (H&E, 400x) Secretory carcinoma, perineural invasion
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Fig. 26.25 (AE1/AE3, 200x) Secretory carcinoma, diffuse
immunoreactivity

Fig. 26.26 (AE1/AE3, 200x) Secretory carcinoma, diffuse Fig. 26.29 (Mammaglobin, 200x) Secretory carcinoma, diffuse
immunoreactivity immunoreactivity

Fig.26.27 (S-100, 200x) Secretory carcinoma, diffuse Fig. 26.30 (Fluorescent in situ hybridization, 600x) Secretory
immunoreactivity carcinoma, ETV6 rearrangement
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Small Cell Neuroendocrine Carcinoma 2 7

Small cell neuroendocrine carcinoma affects children and
adults and presents at a mean age of approximately 65 years.
Women are involved more than men. The majority of cases
involve the parotid gland, presenting as single or multiple
masses. Most cases of small cell neuroendocrine carcinoma
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behave as high-grade malignancies. Small cell neuroendocrine
carcinoma may be circumscribed or infiltrative, comprised
almost exclusively of one cell type (neuroendocrine), and
may exhibit a variety of architectural patterns (solid,
organoid, and cords) (Figs. 27.1-27.25).
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Fig.27.1 (H&E, 100x) Small cell neuroendocrine carcinoma,
circumscribed

Fig.27.2 (H&E, 100x) Small cell neuroendocrine carcinoma,
infiltrative

Fig.27.3 (H&E, 200x) Small cell neuroendocrine carcinoma, Fig. 27.6 (H&E, 100x) Small cell neuroendocrine carcinoma, cords
monophasic
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Fig.27.7 (H&E, 200x) Small cell neuroendocrine carcinoma, cords Fig.27.10 (H&E, 400x) Small cell neuroendocrine carcinoma,
cytomorphologic atypia

Fig. 27.8 (H&E, 200x) Small cell neuroendocrine carcinoma, solid Fig.27.11 (H&E, 400x) Small cell neuroendocrine carcinoma,
mitotic activity

Fig.27.9 (H&E, 400x) Small cell neuroendocrine carcinoma, solid Fig.27.12 (H&E, 200x) Small cell neuroendocrine carcinoma,
necrosis
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Fig.27.13 (H&E, 400x) Small cell neuroendocrine carcinoma, Fig.27.16 (H&E, 400x) Small cell neuroendocrine carcinoma,
necrosis Homer Wright pseudorosettes

Fig. 27.14 (H&E, 400x) Small cell neuroendocrine carcinoma, Fig.27.17 (AEI1/AE3, 400x) Small cell neuroendocrine carcinoma,
perineural invasion diffuse immunoreactivity

Fig. 27.15 (H&E, 200x) Small cell neuroendocrine carcinoma, Fig.27.18 (S-100, 200x) Small cell neuroendocrine carcinoma,
hemorrhagic negative immunoreactivity
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Fig. 27.19 (p63, 200x) Small cell neuroendocrine carcinoma, diffuse ~ Fig.27.22 (CK20, 200x) Small cell neuroendocrine carcinoma,
immunoreactivity diffuse immunoreactivity

Fig. 27.20 (p63, 200x) Small cell neuroendocrine carcinoma, Fig.27.23 (TTF-1, 200x) Small cell neuroendocrine carcinoma,
negative immunoreactivity diffuse immunoreactivity

Fig. 27.21 (CK?7, 200x) Small cell neuroendocrine carcinoma, Fig.27.24 (TTF-1, 200x) Small cell neuroendocrine carcinoma,
negative immunoreactivity negative immunoreactivity
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Fig. 27.25 (Synaptophysin, 200x) Small cell neuroendocrine
carcinoma, diffuse immunoreactivity
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Warthin’s Tumor

Warthin’s tumor affects primarily adults and presents at a
mean age of approximately 60 years. Women are involved
less than men. The majority of cases involve the parotid
gland, presenting as single or multiple masses. Warthin’s
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28

tumor may be circumscribed or multi-nodular, comprised of
multiple cell types (columnar and cuboidal), and exhibit a
variety of architectural patterns (solid, cystic, and papillary)
(Figs. 28.1-28.19).
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Fig. 28.3 (H&E, 400x) Warthin’s tumor, biphasic Fig. 28.6 (H&E, 200x) Warthin’s tumor, papillary
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Fig. 28.9 (H&E, 200x) Warthin’s tumor, lymphoid stroma Fig. 28.12 (H&E, 40x) Warthin’s tumor, necrosis (biopsy-related)
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Fig.28.13 (H&E, 100x) Warthin’s tumor, necrosis (biopsy-related) Fig.28.16 (H&E, 200x) Warthin’s tumor, cytomorphologic atypia
(biopsy-related)

Fig. 28.14 (H&E, 100x) Warthin’s tumor, squamous metaplasia Fig.28.17 (H&E, 200x) Warthin’s tumor, cytomorphologic atypia
(biopsy-related) (biopsy-related)

Fig. 28.15 (H&E, 100x) Warthin’s tumor, squamous metaplasia Fig. 28.18 (AE1/AE3, 200x) Warthin’s tumor, diffuse
(biopsy-related) immunoreactivity
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Fig.28.19 (p63, 200x) Warthin’s tumor, basal immunoreactivity



208

28 Warthin’s Tumor

Suggested Reading

Ballo MS, Shin HJ, Sneige N. Sources of diagnostic error in the fine-
needle aspiration diagnosis of Warthin's tumor and clues to a correct
diagnosis. Diagn Cytopathol. 1997;17(3):230-4.

Di Palma S, Simpson RH, Skalova A, Michal M. Metaplastic (infarcted)
Warthin’s tumor of the parotid gland: a possible consequence of fine
needle aspiration biopsy. Histopathology. 1999;35:432-8.

Ellies M, Laskawi R, Arglebe C. Extraglandular Warthin’s tumors:
clinical evaluation and long-term follow-up. Br J Oral Maxillofac
Surg. 1998:36:52-3.

Ethunandan M, Pratt CA, Higgins B, Morrison A, Umar T, Macpherson
DW, et al. Factors influencing the occurrence of multicentric and
“recurrent” Warthin’s tumor: a cross sectional study. Int J Oral
Maxillofac Surg. 2008;37:831-4.

Eveson JW, Cawson RA. Warthin’s tumor (cystadenolymphoma) of
salivary glands. A clinicopathologic investigation of 278 cases. Oral
Surg Oral Med Oral Pathol. 1986;61:256-62.

Flezar M, Pogacnik A. Warthin’s tumor: unusual vs. common morpho-
logical findings in fine needle aspiration biopsies. Cytopathology.
2002;13:232-41.

Gallo O, Bocciolini C. Warthin’s tumor associated with autoimmune
diseases and tobacco use. Acta Otolaryngol. 1997;117:623-7.

Goonewardene SA, Nasuti JF. Value of mucin detection in distinguish-
ing mucoepidermoid carcinoma from Warthin's tumor on fine nee-
dle aspiration. Acta Cytol. 2002;46(4):704-8.

Lam KH, Ho HC, Ho CM, Wei WI. Multifocal nature of adenolym-
phoma of the parotid. Br J Surg. 1994;81:1612—4.

Maiorano E, Lo Muzio L, Favia G, Piattelli A. Warthin’s tumor: a study
of 78 cases with emphasis on bilaterality, multifocality and associa-
tion with other malignancies. Oral Oncol. 2002;38:35—40.

Pinkston JA, Cole P. Cigarette smoking and Warthin's tumor. Am J
Epidemiol. 1996;144(2):183-7.

Sadetzki S, Oberman B, Mandelzweig L, Chetrit A, Ben-Tai T, Jarus-
Hakak A, et al. Smoking and risk of parotid gland tumors: a nation-
wide case-control study. Cancer. 2008;112:1974-82.

Seifert G, Bull HG, Donath K. Histologic subclassification of the
cystadenolymphoma of the parotid gland. Analysis of 275 cases.
Virchows Arch A Pathol Anat Histol. 1980;388:13-38.

Skalova A, Vanecek T, Simpson RH, Vazmitsel MA, Majewska H,
Mukensnabi P, et al. CRTC1-MAML?2 fusions were not detected in
metaplastic Warthin tumor and metaplastic ploeomrphic adenoma
of salivary glands. Am J Surg Pathol. 2013;37:1743-50.

Veder LL, Kerrebijn JD, Smedts FM, den Bakker MA. Diagnostic accu-
racy of fine-needle aspiration cytology in Warthin tumors. Head
Neck. 2010;32:1635-40.

Verma K, Kapila K. Salivary gland tumors with a prominent oncocytic
component. Cytologic findings and differential diagnosis of onco-
cytomas and Warthin's tumor on fine needle aspirates. Acta Cytol.
2003;47(2):221-6.



Index

A
Acinic cell carcinoma, 37-45
Adenoid cystic carcinoma, 47-54

B
Basal cell adenoma, 57-62
Basal cell adenocarcinoma, 65-70

C

Canalicular adenoma, 73-76
Carcinosarcoma, 79—-82
Clear cell carcinoma, 85-89

E
Epithelial-myoepithelial carcinoma, 91-97

G
Gross anatomy, 1-7
Gross examination, 21-27

1
Intraoperative examination, 15-19
Intraductal carcinoma, 99-104

L
Lymphadenoma, 107-110
Lymphoepithelial carcinoma, 113-116

© Springer International Publishing AG, part of Springer Nature 2019

M

Microscopic anatomy, 9-12
Microscopic examination, 29-35
Mucoepidermoid carcinoma, 119-126
Myoepithelioma, 129-133
Myoepithelial carcinoma, 135-139

(0]
Oncocytoma, 141-146
Oncocytic carcinoma, 149-151

P

Pleomorphic adenoma, 153-159

Pleomorphic adenoma, carcinoma ex, 161-168
Polymorphous adenocarcinoma, 171-176

S

Salivary duct carcinoma, 179-184

Secretory carcinoma, 187-192

Small cell neuroendocrine carcinoma, 195-200

w
Warthin’s tumor, 203-207

J.J. Garcfa, Atlas of Salivary Gland Pathology, https://doi.org/10.1007/978-3-319-09021-4

209


https://doi.org/10.1007/978-3-319-09021-4

	Preface
	Contents
	Contributors
	1: Gross Anatomy
	Suggested Reading

	2: Microscopic Anatomy
	Suggested Reading

	3: Intraoperative Examination
	4: Gross Examination
	5: Microscopic Examination
	6: Acinic Cell Carcinoma
	Suggested Reading

	7: Adenoid Cystic Carcinoma
	Suggested Reading

	8: Basal Cell Adenoma
	Suggested Reading

	9: Basal Cell Adenocarcinoma
	Suggested Reading

	10: Canalicular Adenoma
	Suggested Reading

	11: Carcinosarcoma
	Suggested Reading

	12: Clear Cell Carcinoma
	Suggested Reading

	13: Epithelial-Myoepithelial Carcinoma
	Suggested Reading

	14: Intraductal Carcinoma
	Suggested Reading

	15: Lymphadenoma
	Suggested Reading

	16: Lymphoepithelial Carcinoma
	Suggested Reading

	17: Mucoepidermoid Carcinoma
	Suggested Reading

	18: Myoepithelioma
	Suggested Reading

	19: Myoepithelial Carcinoma
	Suggested Reading

	20: Oncocytoma
	Suggested Reading

	21: Oncocytic Carcinoma
	Suggested Reading

	22: Pleomorphic Adenoma
	Suggested Reading

	23: Pleomorphic Adenoma, Carcinoma Ex
	Suggested Reading

	24: Polymorphous Adenocarcinoma
	Suggested Reading

	25: Salivary Duct Carcinoma
	Suggested Reading

	26: Secretory Carcinoma
	Suggested Reading

	27: Small Cell Neuroendocrine Carcinoma
	Suggested Reading

	28: Warthin’s Tumor
	Suggested Reading

	Index

