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Abstract: Digital papillary adenocarcinoma (DPAC) is a rare, low-grade sweat gland carcinoma
primarily found on the hands, fingers, or toes and predominantly affecting males. Distinguishing
DPAC from benign sweat gland tumors can be challenging. We present the case of a 52-year-old
patient with a progressive tumor on the finger initially misdiagnosed as a viral wart. Histological
examination revealed a cytologically basophilic sweat gland tumor with tubular structures, papillary
protrusions, and a characteristic immunohistochemical staining pattern for CK 7 and Actin. HPV-42
positivity and molecular analysis confirmed the diagnosis of DPAC. HPV-42 has been strongly
associated with DPAC. Additionally, p16 positivity and BRAFV600E negativity were observed. These
findings aid in the differential diagnosis of acral sweat gland tumors and guide clinical management,
including with respect to the potential for recurrence and metastasis.

Keywords: DPAC; HPV; HPV-42; oncogenesis; adnexal tumor; digital papillary adenocarcinoma;
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1. Case Presentation

A 52-year-old patient developed a progressive and painful tumor on his left middle
finger which he first noticed a year before (Figure 1A,B). External curettages were per-
formed multiple times under the suspected diagnosis of a viral wart (and therefore no
histological examination was conducted), but the tumor kept recurring. Eventually, there
was significant growth with ulceration of the tumor, leading to an external biopsy, which
was evaluated at our facility. Histologically, there was suspicion of a malignant adnexal
tumor, prompting us to perform a micrographic surgery (with a 5 mm safety margin) on
the tumor at our department. Sonography of the axillary lymph nodes and computed
tomography of the thorax and the abdomen were performed to rule out distant metastasis.

Histological examination revealed a poorly demarcated, ulcerated (most likely due to
previous curettages), and cytologically basophilic-appearing sweat gland tumor without
any connection to the epidermis (Figure 1C). Besides solid proliferations with moderately
pleomorphic, basophilic cell growth (Figure 1D), numerous tubular structures with signs
of decapitation secretion were evident (Figure 1E). Within tubular and adenoid structures,
a partially multi-layered epithelium on which papillary protrusions extending into the
lumen had formed was conspicuous.

Immunohistochemistry was performed using antibodies directed against HPV (DCS,
monoclonal, K1 H8), p16 (Medac, monoclonal, Clone MX007), BRAFV600E (abcam, mono-
clonal, Clone VE 1), CK7 (DAKO, monoclonal, Clone OV-TL 12/30), Actin (Cellmarque,
monoclonal, Clone HHF35), and Ki-67 (Dako, monoclonal, Clone MIB-1) as described.
Polymerase chain reactions (PCRs) were used for the amplification, identification, and
characterization of Human Papillomavirus type 42 (HPV-42).
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The tumor cell complexes (Figure 2A) showed a heterogeneous expression of CK7 

(Figure 2B), and the cell aggregates were predominantly surrounded by an outer actin-

positive myoepithelial layer throughout (Figure 2C). This characteristic immunohisto-

chemical staining pattern for CK7 and Actin serves as an immunohistochemical clue. Tu-

mor cells showed increased immunolabelling with Ki-67. Immunostainings were positive 

for p16 (Figure 3A) but negative for BRAFV600E (Figure 3B). Moreover, PCR and sequenc-

ing were performed, allowing the detection of HPV-42 DNA (Figure 2D). After summa-

rizing all the findings, we made a diagnosis of digital papillary adenocarcinoma (DPAC). 

During the follow-up (currently > 2 years), neither tumor recurrence nor metastasis was 

observed. 

 

Figure 1. (A,B): Left middle finger distal phalanx with a centrally ulcerated, skin-colored tumor 

measuring 1.8 cm × 1.1 cm. (C–E): Hemotoxylin–Eosin stain showing an adnexal tumor (C, over-

view, 25×) with solid proliferations of pleomorphic, basophilic cells (D, 40×) and tubular structures 

with signs of decapitation secretion (E, 40×). 

Figure 1. (A,B): Left middle finger distal phalanx with a centrally ulcerated, skin-colored tumor
measuring 1.8 cm × 1.1 cm. (C–E): Hemotoxylin–Eosin stain showing an adnexal tumor (C, overview,
25×) with solid proliferations of pleomorphic, basophilic cells (D, 40×) and tubular structures with
signs of decapitation secretion (E, 40×).

The tumor cell complexes (Figure 2A) showed a heterogeneous expression of CK7
(Figure 2B), and the cell aggregates were predominantly surrounded by an outer actin-
positive myoepithelial layer throughout (Figure 2C). This characteristic immunohistochem-
ical staining pattern for CK7 and Actin serves as an immunohistochemical clue. Tumor
cells showed increased immunolabelling with Ki-67. Immunostainings were positive for
p16 (Figure 3A) but negative for BRAFV600E (Figure 3B). Moreover, PCR and sequencing
were performed, allowing the detection of HPV-42 DNA (Figure 2D). After summarizing
all the findings, we made a diagnosis of digital papillary adenocarcinoma (DPAC). During
the follow-up (currently > 2 years), neither tumor recurrence nor metastasis was observed.
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Figure 2. (A–C): Hemotoxylin–Eosin stain (A, 40×), correlated with immunostains, showing tumor 

cell complexes with heterogeneous expression of CK7 (*) (B, 40×). An outer actin-positive (+) my-

oepithelial layer (C, 40×) surrounds tumor cells. (D): Sequence of tumor DNA matching HPV-42. 

 

Figure 3. (A): Tumor cells stain strongly positive for p16. (B): Tumor cells immunohistochemically 

negative for BRAFV600E. 

2. Discussion 

DPAC is a cutaneous sweat gland malignancy with high potential for aggressive local 

invasion. It is predominantly localized at the hands, fingers, or toes, with very rare excep-

tions. It was first studied in a larger case series in 1987 [1] and later referred to as aggres-

sive digital papillary adenocarcinoma. DPAC is rare (incidence: 0.08/1,000,000), affects 

mainly males (male-to-female ratio: 4:1), tends to locally recur, and may metastasize up to 

even 20 years after an initial diagnosis [2]. A unique presentation of DPAC with multiple 

cutaneous nodules and a verrucous plaque arranged in a sporotrichoid distribution on an 

upper limb, mimicking an infectious condition, has also been described [3]. Clinically, it 

can manifest as nail bed infection (paronychia), be misinterpreted as a synovial cyst, or 

mimic a giant-cell tumor [4–6]. 

The recommended treatment approach for DPAC is wide excision or digital amputa-

tion, with or without sentinel lymph node biopsy, followed by long-term surveillance. 

Micrographic surgery offers the advantage of ensuring histologic margin clearance and 

Figure 2. (A–C): Hemotoxylin–Eosin stain (A, 40×), correlated with immunostains, showing tumor
cell complexes with heterogeneous expression of CK7 (*) (B, 40×). An outer actin-positive (+)
myoepithelial layer (C, 40×) surrounds tumor cells. (D): Sequence of tumor DNA matching HPV-42.
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Figure 3. (A): Tumor cells stain strongly positive for p16. (B): Tumor cells immunohistochemically
negative for BRAFV600E.

2. Discussion

DPAC is a cutaneous sweat gland malignancy with high potential for aggressive
local invasion. It is predominantly localized at the hands, fingers, or toes, with very rare
exceptions. It was first studied in a larger case series in 1987 [1] and later referred to as
aggressive digital papillary adenocarcinoma. DPAC is rare (incidence: 0.08/1,000,000),
affects mainly males (male-to-female ratio: 4:1), tends to locally recur, and may metastasize
up to even 20 years after an initial diagnosis [2]. A unique presentation of DPAC with
multiple cutaneous nodules and a verrucous plaque arranged in a sporotrichoid distribution
on an upper limb, mimicking an infectious condition, has also been described [3]. Clinically,
it can manifest as nail bed infection (paronychia), be misinterpreted as a synovial cyst, or
mimic a giant-cell tumor [4–6].
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The recommended treatment approach for DPAC is wide excision or digital ampu-
tation, with or without sentinel lymph node biopsy, followed by long-term surveillance.
Micrographic surgery offers the advantage of ensuring histologic margin clearance and
functional preservation. Recently, cutaneous adnexal carcinomas including DPAC have
been found to express Nectin-4 [7]; the anti-nectin-4 antibody-drug conjugate enfortunab-
vedotin, recently FDA- and EMA-approved for locally advanced or metastasized bladder
carcinoma [8], may have enough potential that is should be considered for advanced DPAC.

DPAC exhibits a wide histomorphological spectrum, ranging from a hidradenoma- or
cystadenoma-like appearance to highly pleomorphic infiltrative epithelial proliferations
with evident cellular and nuclear atypia [9]. Histologically, DPAC typically manifests as a
poorly circumscribed, multilobular lesion. It is composed of well-formed atypical glands
with papillary projections, which are lined by malignant cells with moderate atypia and
few mitoses. The solid component includes tubuloalveolar and ductal structures with areas
of papillary projections protruding into cystic lumina. These solid structures are lined
by cuboidal to columnar CK 7 positive epithelia that are surrounded by an actin-positive
basal myoepithelial layer. It has been suggested by Suchak et al. that the presence of
tumor-associated myoepithelial cells should not be interpreted as benign but rather prompt
the need for clinical or histopathological evaluation to determine the primary adnexal
origin of the tumor [2]. The glandular lumina may contain eosinophilic secretory material.
Cytologic atypia is generally mild to moderate, and scattered mitotic figures are present.
The parenchymal component shows variation in appearance and may range from thin
fibrous to dense hyalinized collagen. In some cases, there may be focal necrosis, lymphatic
invasion, or infiltration of underlying soft tissue and bone.

The pathogenesis of DPAC was recently associated with HPV-42. Vanderbilt et al.
showed a strong association between the presence of HPV-42 and DPAC [10]. All eight
DPAC cases examined showed positivity for HPV-42 (8/8), whereas all other acral hidrade-
nomas or sweat gland tumors tested were negative for this virus (0/22). Moreover, the
presence of the HPV-42 genome and the expression of its viral oncogenes have been con-
firmed in non-acral DPAC (5/5) [11]. Leiendecker et al. identified HPV-42 in 96% of the
DPAC cases they examined (45/47) and demonstrated the integration of viral oncogenes
such as E6 and E7 in most DPAC cases. HPV-42, previously regarded as a “low-risk”
virus, is now considered a driver of DPAC development. However, the presence of BRAF
mutations was not tested in these tumors. While prophylactic HPV vaccination effectively
prevents HPV-associated diseases, current vaccines target only the most prevalent HPV
types [12] (the most common HPV types safeguarded against are 6, 11, 16, and 18, and the
9-valent vaccine additionally contains HPV types 31, 33, 45, 52, and 58). This supports the
inclusion of additional HPV types in the development of new vaccines, emphasizing the
potential of pan-HPV vaccines [13].

Based on these recent findings [14], it can be presumed that the additional detection
of HPV-42 indicates the presence of DPAC and can be used in the differential diagnosis
of other acral sweat gland tumors. In the case presented here, molecular pathological
analysis also revealed positivity for HPV-42. Despite the tumor having a relatively small
cystic component, the immunohistochemical results support the diagnosis of DPAC [15].
However, HPV-42 is not present in all cases of DPAC, so pathologists should not rely solely
on HPV-42 when differentiating DPAC from other papillary adnexal neoplasms [16].

Histological differential diagnosis of acral adnexal tumors, particularly distinguishing
DPAC from acral hidradenomas, acral poroma, myoepithelioma, papillary eccrine adenoma
(PEA), tubular apocrine adenoma, and cystadenoma, is often challenging in diagnostic
practice, often leading to delayed treatment owing to misdiagnosis [17].

One of DPAC’s most distinguishing features is the presence of papillary structures,
both micropapillae and macropapillae, which are almost invariably present in digital
papillary adenocarcinoma but typically absent in acral hidradenoma [18]. As an impor-
tant differential diagnosis, PEA is a rare and benign adnexal tumor characterized by
well-circumscribed, dilated ducts with micropapillae. PEA lacks large cysts, solid areas,
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significant nuclear atypia, or notable mitotic activity [19,20] and harbors a BRAFV600E
mutation [21,22]. When one suspects DPAC and notes the presence of a BRAFV600E
mutation, PEA should always be carefully considered before diagnosing a BRAFV600E-
mutated DPAC.

3. Conclusions

The recently discovered strong association between HPV-42 and DPAC can aid in
diagnosing DPAC in difficult cases. This has significant clinical importance for affected
patients, as DPAC exhibits a markedly increased tendency for recurrence compared to
other acral sweat gland tumors and, in rare cases, can also metastasize [23]. Clinically,
immunohistochemical and molecular markers like HPV-42, p16 (as a surrogate), and
BRAFV600E can guide clinicians in differentiating between DPAC and its differential
diagnoses so that additional diagnostics (i.e., a sentinel lymph node biopsy) and aftercare
can be provided in a more personalized manner [24].
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