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Diagnostic Challenges with Sweat Gland Carcinomas

• Is a tumor benign or malignant (or uncertain)

• Is the tumor a primary skin cancer or a metastasis?

• If primary carcinoma, what is the risk for recurrence?
• Conservative vs wide excision

• Sentinel lymph node biopsy

• Is the carcinoma of sweat gland or other cutaneous origin



Basic Approach: Benign or Malignant

Adenoma

• Circumscribed

• Cytologically bland

• Cell elements
• Duct epithelial surrounded by 

myoepithelial cells

• Myoepithelial cells may dominate

Carcinoma

• Infiltrative

• Cytologically atypical

• Cell elements
• Ductal carcinomas:

No myoepithelial cells = carcinoma 

• Caution: Some carcinomas have 
epithelial and myoepithelial cells



Ductal vs Epithelial/Myoepithelial Carcinoma

Ductal Carcinomas

• Ductal carcinoma, NOS

• Mucinous carcinoma

• Cribriform carcinoma

• Secretory carcinoma

Epithelial – Myoepithelial Carcinomas

• Adenoid cystic carcinoma

• Malignant mixed tumor

• Cylindro/spiradenocarcinoma

• Digital papillary adenocarcinoma



Basic Approach: Risk for Metastasis

Low or none

• Cribriform carcinoma

• Endocrine MP-carcinoma

• Pure mucinous carcinoma

• MAC

Risk for metastasis

• Porocarcinoma

• Hidradenocarcinoma

• Cylindro/spiradenocarcinoma

• EMPD, invasive

• Mixed mucinous carcinoma

• Digital papillary adenocarcinoma



Basic Approach: Is there a precursor or not?

Adenoma-associated

• Carcinoma ex cylindroma

• Carcinoma ex spiradenoma

• Carcinoma ex hidradenoma

• Carcinoma ex poroma

• Carcinoma ex mixed tumor

De Novo

• Mucinous carcinoma

• Endocrine mucin-prod. carcinoma

• Papillary Digital Adenocarcinoma

• Cribriform carcinoma

• Adenoid cystic carcinoma



Adenocarcinoma in Subcutis



Carcinoma ex Spiradenoma (Spiradenocarcinoma)

AdenocarcinomaSpiradenoma



What is Your Diagnosis?





Porocarcinoma (carcinoma a/w poroma)



Molecular Approach – Gene Fusions 



Exploring Diagnostic Opportunities

Limited Sensitivity and/or Specificity



Porocarcinoma with YAP1::NUTM1 Fusion





Secretory Carcinoma

Variant of apocrine carcinoma
- Breast
- Salivary Gland
- Skin
- Other



Secretory Carcinoma



Secretory Carcinoma – Gene Fusions



Secretory Carcinoma

Generally reported as “indolent” carcinoma

Am J Surg Pathol 2019;43:1092 = 98 Am J Surg Pathol 2017;41:62-66



Secretory Carcinoma



Metastatic Secretory Carcinoma



Microsecretory Carcinoma



Microsecretory Carcinoma - Pathology



Hyalinizing Clear Cell Carcinoma

72M, nose



Hyalinizing Clear Cell Carcinoma

Hyalinizing Stroma Clear Cells
Molecular: EWSR1-ATF1



Ductal vs Epithelial/Myoepithelial Carcinoma

Ductal Carcinomas

• Ductal carcinoma, NOS

• Mucinous carcinoma

• Cribriform carcinoma

• Secretory carcinoma

Epithelial – Myoepithelial Carcinomas

• Adenoid cystic carcinoma

• Malignant mixed tumor

• Cylindrocarcinoma

• Digital papillary adenocarcinoma



Digital Papillary Adenocarcinoma (DPAC)



DPAC – Basic Facts

• Incidence: 0.08 per 1,000,000

• Median age at diagnosis: 50

• Men: Women = 4:1

• Predilection for digits and toes

• Risk for metastasis: approx. 15%

• Treatment: Surgical resection



21M with mass on rt 5th finger







Digital Papillary Adenocarcinoma



Metastatic Digital Papillary Adenocarcinoma



DPAC – A Diagnostic Challenge

Can be confused with a
benign sweat gland tumor



DPAC - History

• Helwig in 1984: “aggressive papillary adenoma”

• Kao in 1998: series of “aggressive papillary digital adenoma” and 
“aggressive papillary digital adenocarcinoma”

• Duke in 2000: 



DPAC – Value of SLNbx for Prognosis

- 21 patients, 71% men, median age 51

- 17% had a pos SLN

- 2/21 had distant mets

- None of the patients with neg SLN 
had distant recurrence



Mutations said to be associated with DPAC

• Bell D et al. Ann Diagn Pathol. 2015;19(6):381-4. 
• NGS: 1/9 cases with BRAFV600E mutation

• Trager MH et al Am J Dermatopathol. 2021;43(1):57-59. 
• Single case report with BRAFV600E mutation



Report of BRAF Mutation in “DPAC”



- 63 yo woman

- Right forearm

- “High TMB”

Report of BRAF Mutation in “DPAC”



Tubulopapillary Adenomas harbor BRAF mutations

BRAFV600E Mutation:

- 9/15 (60%) of TAA

- 7/8 (78%) of PEA



Next Generation Sequence Analysis of Tumors

• Searching for point mutations

• Searching for gene fusions 

• Also permits search for potential non-human pathogens



NGS to Detect Virus-Tumor Associations

Chad Vanderbilt and colleagues Thomas Wiesner and colleagues



Hybridization capture library enrichment

Image adapted from Duncavage et al. JMD. 2011



Off-targets enable identification of microorganisms

Total Reads

Off-Target Reads

Non-
Human

Microbe 
Reads

107

105

101-2

106

On-target

Off-target

Near-target



Bioinformatics Process

45

FASTQ Files

Alignment 
(BWA)

60,000 MSK-IMPACT
Cases

Post-Processing 
(GATK)

Extract 
Unmapped 

Reads

BLASTN 
alignment

Species level
Microbe 

identification

Database of microbe
Genomes

Tumor-Normal 
BAM Generation

Variant Calling 
Modules

Oncogenic variants 
annotated via 

OncoKB



Sequence Analysis Detects HPV42 in DPAC

• 55,000 cases analyzed by MSK-IMPACT

• 4 skin tumors positive for HPV42

• All had been diagnosed as DPAC



HPV42 Detection in Metastatic DPAC

HPV42



DPAC – Positive for HPV42

Acral Sites

Case Age (yrs) Gender Anatomic Site Size (mm) Growth ISH HPV42 Metastasis

1 68 M rt 3rd finger 17 nodular POSITIVE

2 36 M rt 2nd finger 8 nodular POSITIVE LN, ST

3 60 M rt 2nd finger 30 infiltrative POSITIVE

4 68 M rt 3rd finger 5 nodular POSITIVE

5 31 M rt 4th toe 13 nodular POSITIVE LN (4/10)

6 21 M rt great toe 20 nodular POSITIVE

7 37 M rt 5th finger 18 nodular POSITIVE

8 65 M lt thumb 16 nodular POSITIVE LN

Non-Acral Sites
9 80 M scrotum 20 nodular POSITIVE

10 77 M scrotum 8 nodular POSITIVE





Potential Utility of ISH for HPV42

• Diagnosis of poorly differentiated primary DPAC

• Diagnosis of well-differential adenoma-like DPAC

• Diagnosis of DPAC at non-acral sites

• Diagnosis of metastatic DPAC 



What is Your Diagnosis?

68 M with axillary mass



What is Your Diagnosis?

68 M with axillary mass







What is Your diagnosis?

A. Adenoid cystic carcinoma

B. Spiradenocarcinoma

C. Cylindrocarcinoma

D. Other



Metastatic DPAC

HPV42

HPV42



Clinical History

• Prior diagnosis of ”benign” eccrine tumor in 2008; narrowly excised

• Recurred in 2010; excised with negative margin



Biopsy from 2008



DPAC – Positive for HPV42

HPV42





Digital Papillary Adenocarcinoma

• Scientific advances have helped improve the classification of sweat 
gland carcinoma 

• DPAC can be confused with other sweat gland tumors

• HPV42 is associated with DPAC

• In situ hybridization of HPV42 can help support the diagnosis of DPAC 
and distinguish it from histologic mimics



Virus-Associated Malignant Solid Skin Tumors

• Squamous cell carcinoma (HPV)

• Kaposi sarcoma (HHV8)

• Merkel cell carcinoma (MCPyV)

• DPAC (HPV42)



HPV42

Poroma Hidradenoma Cystadenoma Cylindroma
Tubulopapillary 
adenoma

DPAC

ISH for HPV42 helps to recognize DPAC



HPV42-associated SK-like lesion



Adenocarcinoma  - primary or metastatic?

• Is there an associated adenoma?

• Does the carcinoma have distinct features that reveal its stage?

• Does the patient have a history of prior carcinoma?



Primary neoplasm or metastatic?



Metastasis with Distinct IHC

TTF1

Metastatic Thyroid Carcinoma



What is Your Diagnosis?

76M
Scalp



What is Your Diagnosis?



Original Pathology Interpretation



Diagnosis: Metastatic Cholangiocarcinoma



Work-up of Adenocarcinoma in Dermis

• Clinical history is paramount 

• Review of entire tumor may provide clues (e.g., associated adenoma)

• Ancillary studies can help, but not always

• Tumors with features that do not fit a known entity may be mets

• Comparative pathology (H&E, IHC, molecular) is important



Mucinous Carcinoma

33M, cheek



Primary Cutaneous Mucinous Carcinoma



Mucinous Carcinoma - Cytology



Mixed Mucinous Carcinoma



Mucinous Carcinoma

• First report by Lennox et al J Pathol Bacteriol 1952; 74: 865-80

• Requena&Sangueza (Cutaneous Adnexal Neoplasms; Springer, 2017):
• Reviewed 287 cases of reported mucinous carcinoma

• 80% of patients are between 50-60 yrs of age

• Predilection for head and neck area, especially eyelids

• Associated metastases
• 21/287 (7.3%) with regional LN metastasis

• 9/287 (3.1%) with distant metastasis



Mucinous Carcinoma – Primary vs Metastatic

• Requena & Sangueza in Cutaneous Adnexal Neoplasms, 2017; p326:

• “The majority of the mucinous carcinomas involving the skin are metastatic”

• “In any patient with mucinous ca of the skin, it is important to r/o metastasis”

• MSKCC Experience
• Pure “low grade” mucinous carcinomas tend to be primary cutaneous 

• Most metastatic carcinomas to the skin are mixed mucinous carcinomas or 
adenocarcinomas with mucinous features



Mucinous (Colloid) Mammary Carcinoma

MSKCC Experience

- 849 patients with mucinous 
mammary carcinoma 

- 159 metastasized (15%)
- Most common sites of metastasis

- Lung
- Lymph node

- First metastasis to skin very rare



Mixed Mucinous Carcinoma

Stroma-Rich, Cell-Poor Stroma-Poor, Cell-Rich



Metastasizing Mucinous Mammary Carcinoma



Metastatic AdenoCA with Mucinous Features



Mucinous Signet Ring Cell Carcinoma

Metastatic Coloreactal Signet Ring Cell Carcinoma



Primary Cutaneous Mucinous Carcinoma



Endocrine Mucin-Producing Sweat Gland Carcinoma



Endocrine Mucin-Producing Sweat Gland Carcinoma

• Clinical
• Typically periocular

• Low grade neoplasm

• Histopathology
• Intra- and peritumoral mucin

• Solid and cribriform growth

• Low nuclear grade

• IHC
• CK7, ER, PR, INSM1,chromo, 

synaptophysin



What is Your Diagnosis?

- 75F with scalp nodule
- R/o cyst 



What is Your Diagnosis?

A. Endocrine mucin-producing sweat gland carcinoma

B. Primary mucinous carcinoma of the skin

C. Metastatic adenocarcinoma with mucinous features



Mammary Carcinoma



• History of breast cancer, metastatic to LNs

• S/p chemo, XRT + tamoxifen

• Dark fleck along right lateral eye

• Dermatologist took 1 mm punch biopsy x2:

• Prelim report: foreign body 
reaction

• Addendum: c/w metastatic 
breast cancer

Challenging Case – Primary or Metastatic?

61F



Outside Pathology Report



Pathology

Right lateral canthus
Poorly differentiated carcinomaCKAE1/3



Right lateral canthus; Keratin (AE1/AE3)
Poorly differentiated carcinoma



MSK Breast Pathology



What is Your Diagnosis?

A. Metastatic mammary carcinoma

B. Primary sweat gland carcinoma

C. Poorly differentiated sebaceous carcinoma

D. Metastatic carcinoma from another site

E. Other



What is the next best step?

A. Chemotherapy

B. Additional immunostains for TTF1, GATA3, Pax8, Other

C. Test for ER, PR, Her2Neu

D. Genetic test to determine anatomic site of origin

E. Other



Clinical History

• Patient seen by Breast Onc survivorship

• Started on Letrozole (Femara)

• Sent to Derm for exc of breast met 

• Clinically, no lesion left



Next best step – further diagnostic work-up

• Review prior mammary carcinoma for comparison

• Re-review slides and pathology reports

• Consider additional tumor tissue sampling for further analysis



Pathology

Right lateral canthus
Poorly differentiated carcinomaCKAE1/3



What is wrong with this picture?



Outside Pathology Report



Outside Pathology Report



Gross Description



Punch biopsy



What is wrong? 

There are 3 pieces!!



Where does the 3rd big piece come from?



Excisional biopsy: no tumor seen



Molecular Tests for Specimen ID



Primary or Metastatic Carcinoma?

No carcinoma at all
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