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CASE REPORT

Eccrine porocarcinoma of the scalp: diagnosis and importance
of early surgical intervention
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Abstract
Eccrine porocarcinoma is a rare and potentially fatal malignant adnexal tumor that can arise de novo or develop from its benign
precursor, poroma. Diagnosis is difficult due to its rarity and resemblance to many other (benign) skin tumors. We present the
case of a 71-year-old woman presenting with a long-standing case of eccrine porocarcinoma on the scalp. After multiple
incomplete excisions over the last 15 years, nometastases were found.Major reconstructive surgery was necessary after complete
excision of the lesion. Complete removal of the eccrine porocarcinoma was achieved in 2 stages. The defect was closed with a
large rotation flap of the scalp. No adjuvant radio- or chemotherapy was given. Twenty-one months later, the patient presented
with a rapidly growing lymph node recurrence, which was treated by lymph node dissection followed by chemoradiation. This
case demonstrates the consequences of suboptimal surgical treatments and follow-up of eccrine porocarcinoma and its benign
precursor, poroma. Early recognition, proper pathological diagnosis, and adequate surgical treatment are highly recommended in
order to obtain a good prognostic outcome.

Level of evidence: Level V, Risk/Prognostic study.
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Introduction

Eccrine porocarcinoma (EP) is a rare malignant neoplasm arising
from the intraepidermal ductal portion of the eccrine sweat
glands [1]. Porocarcinomas represent only 0.005 to 0.01% of
all malignant epithelial neoplasms [2, 3]. This malignant tumor
can arise de novo or evolve from a pre-existing benign eccrine
poroma [4], withmalignant transformation reported in 18 to 50%
[5, 6]. EP is usually characterized by a naturally slow growth
pace (average of 4 years to clinical presentation) but has the
potential to develop rapidly, over a few weeks to months, in
certain cases [7]. Although excision is curative for benign eccrine
poromas [8], 20% of porocarcinomas recur and about 20% me-
tastasize [3, 9]. Aggressive treatment of benign poromas is there-
fore advised, in order to prevent malignant conversion [1].
Female predominance had been suggested; however, recent lit-
erature failed to show a significant difference in incidence be-
tween genders [1–3, 5, 10]. Themean age at diagnosis is approx-
imately 65, with the vast majority of patients being 50 to 80 years
old [1–3, 5]. The primary sites of porocarcinomas are the head
and neck, aswell as the lower extremities [1, 3, 5]. Primary tumor
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location was significantly correlated with the presence of lymph
node and distant metastases, with genitalia and buttocks having
the highest risk and the head/neck region having the lowest risk
[3]. Previously reported case series suggest immune compro-
mise, sun exposure, and radiation therapy as risk factors for the
development of porocarcinoma; however, the precise etiology of
thismalignancy remains unknown [1, 8]. Various clinical appear-
ances have been described: subcutaneous masses, ulcerated nod-
ules, plaques, polypoid, or verrucous papules [1, 9]. Recurrence,
spontaneous bleeding, ulceration, sudden itching, pain, or accel-
erated growth is alarming for possible malignant transformation
of a pre-existing poroma [8]. Tissue biopsy followed by histo-
logical examination in combination with immunohistochemistry
is necessary for (differential) diagnosis. The main morphological
features are mature duct formation, intracytoplasmic lumina,
comedonecrosis, a bowenoid pattern, and clear cell change [3,
5]. Epithelial membrane antigen (EMA), periodic acid-Shiff
(PAS), cytokeratin (CK) AE1/AE3/7/19, CD117, and
carcinoembryonic antigen (CEA) are the most important immu-
nohistochemical markers, reaching up to 100% sensitivity, al-
though with variable (and mostly poor) specificity [3, 11–13].
Histologically, the most important prognostic factors are
lymphovascular invasion, a high number of mitoses (> 14 mito-
ses per 10 high power fields), increased tumor depth (≥ 7 mm),
and the presence of infiltrative or pagetoid tumor borders [5, 14].
An overview of the features of EP is presented in Table 1.
Despite wide local excision (WLE) with broad tumor margins
(10–20 mm), being the most widely used treatment for primary
tumors, modified Mohs micrographic surgery (MMS) is gaining
popularity due to the superior results demonstrated in recent lit-
erature [1, 3, 9, 14]. Furthermore, surgical margins should be at
least 3mmwith excision and should be extended to > 5mmwith
MMS, if an infiltrative or pagetoid subtype is seen [14]. In the
case of recurrence and/or metastasis, adjuvant chemo- and or
radiotherapy are necessary [3, 9, 15]. We present the case of a
female patient that had to undergo major reconstructive surgery
due to inadequate surgical treatment and follow-up of the scalp
tumor.

Case

A 71-year-old Caucasian woman presented with a 15-year histo-
ry of (incomplete) excisions of a relapsing exophytic tumor of the
scalp. The first excision took place in 2003; the excised specimen
was described by the pathologist as a hidradenoma of the scalp.
The patient was reassured of the benign aspect of this lesion. Due
to local relapse of the lesion, a similar local excision was per-
formed 2 years later. The last surgery occurred in 2011, with
closure of the defect using a split-thickness skin graft. The patient
did not show for follow-up. In 2016, she was referred by her
general practitioner to the dermatology department of the
Antwerp University Hospital (UZA) due to recidivating lesions

and ulcerations in the grafted area of the scalp. The past medical
history of the patient is unremarkable. There has been little to
zero sun exposure of the skin in the past. Her family history of
malignancy was positive only for her brother, who suffered from
lung cancer. The patient denied any constitutional symptoms
(fever, malaise, night sweats, fatigue, or weight loss). There were
no complaints of pain, pruritus, or bleeding concerning the scalp
lesions. Clinical examination showed a large crusting and ulcer-
ating tumor located in the left parietal region of the scalp
(Fig. 1a). Physical examination showed no occipital, pre-auricu-
lar, or cervical lymphadenopathy. A 4-mm punch biopsy of the
lesion was sent for histopathological evaluation. Furthermore,
older histological sections from previous excisions were request-
ed and compared. Microscopy showed a tumoral lesion with
comparable morphological characteristics as the adnexal tumor
that was incompletely removed years ago. The pathologist now
described an adnexal tumor consisting of large tumor nests
(Fig. 2a). In some nests, we recognized duct formation. The cells
within the nests were round, partly with an eosinophilic and
partly with a clearer cytoplasm. The nuclei were slightly en-
larged. There was a striking mitotic activity. In some cell nests,
there was central comedo-type necrosis and the nests were
surrounded by dense eosinophilic stroma. A significant
intraepithelial component was described (Fig. 2b). It consisted
of large tumor cells located in the squamous epithelium, espe-
cially at the level of the hair follicle infundibulum. Those
in t raepi the l ia l ce l l nes ts a lso showed necros is .
Carcinoembryonic antigen (CEA), keratine-7, and epithelial
membrane antigen (EMA) staining were positive in the duct
formations, but not in the tumor cells (Fig. 2c). Cervical ultra-
sound showed some lymph nodes with limited cortical thicken-
ing, but no convincing adenopathy. CTscan of the brain showed
an extracranial soft tissue mass with exophytic components, sus-
picious for recurrence. However, no destruction of the bone,
suspicious lymph nodes, or intracranial lesions was seen. PET
scan showed an intense heterogenous annular cutaneous hearth
located in the left parietal region. No evidence for metastasis was
found. The case was presented on the dermatological multidisci-
plinary oncological consultation. In this meeting, as wide as pos-
sible resection of the porocarcinoma by theDepartment of Plastic
Surgery was decided to be the preferred therapy, if necessary to
be followed by radio- or chemotherapy. The patient was in-
formed that after the large excision, a reconstruction would be
required to close the defect. Multiple valid anterior scalp recon-
struction options exist, such as a galeal rotation flap or a more
advanced island flap based on branches from the occipital or
temporal artery [16]. During the operation, the lesion was mac-
roscopically excisedwith dimensions of 13 × 8 × 0.6 cm and sent
for pathology (Fig. 1b). The defect was closed using the galeal
scalp flap and the donor site was closed with a standard split-
thickness skin graft from the left upper thigh. Microscopically,
surgical margins were positive at the medial excision edge.
Therefore re-excision was performed 1 month later with
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dimensions of 9.5 × 1.5 × 0.5 cm, showing no residual micro-
scopical tumor lesion. The patient did not receive any radio- or
chemotherapy afterwards. Twenty-one months later, the patient
presented with a rapidly growing cervical mass. There were no
distant metastases or local recurrence (Fig. 3). Cervical lymph
node dissection showed 49 lymph nodes of which five were
invaded by tumor with extracapsular spread in one. Adjuvant
chemoradiation (70 Gy in 33 fraction) with weekly carboplatin
at an area under the curve of 1.5 and paclitaxel 70 mg/m2.

Discussion

In hindsight, our case represents a rather “typical” presentation
of EP that occurred on the scalp of an elderly woman.
Nevertheless, due to its rarity and similarities with many other

benign conditions (seborrheic keratosis, verucca vulgaris, pyo-
genic granuloma), recognizing, diagnosing, and treating a EP
(or its benign precursor) adequately is not that self-evident [17].
The first important aspect we would like to address is reducing
the chances of developing an EP. It has been advocated that
most of EP arise from a long-standing eccrine poroma [18].
Therefore, early complete excision of the latter should be con-
sidered [2]. Although recurrence of poromas rarely occurs,
follow-up and patient education about recurrence and/or dete-
rioration of the lesion is required [8]. In contrast to its benign
precursor, EP has a recurrence rate up to 20%, with metastasis
seen even after complete excision (probably due to micro me-
tastasis at the time of surgery), and therefore requires intensive
follow-up [5, 8, 12].

The second aspect we want to address is the importance of
adequate diagnosis. The clinical appearance is extremely variable

Table 1 Features of eccrine
porocarcinoma Origin [1] De novo or from pre-existing poroma

Mean age [3] ± 65 years

Sex ratio (male:female) [3] ± 1:1

Clinical features [1, 3, 5, 8, 9]

Morphology Mass and nodule (71.2%)

Ulcer (18.3%)

Plaque (9.8%)

Swelling (1.3%)

Papule (0.6%)

Characteristics Spontaneous bleeding

Ulceration

Recurrence of previously removed lesion

Sudden itching

Accelerated growth

Location Head and neck (40–44%)

Lower extremities (24–34%)

Upper extremities (9–24%)

Color Violaceous

Erythematous

Reddish

Pink

Skin color

Size Usually < 2 cm

Histologic characteristics [3, 5] Mature duct formation

Intracytoplasmic lumina

Comedonecrosis

Bowenoid pattern

Clear cell change

Immunohistochemical markers, sensitivity [3] Epithelial membrane antigen (EMA), 100%

Periodic acid-shiff 9 (PAS), 100%

Cytokeratin (CK) AE1/AE3/7/19, 100%

Proto-oncogene c-Kit (CD117), 100%

Carcinoembryonic antigen (CEA), 95%

± approximately

625Eur J Plast Surg (2019) 42:623–627



and the contribution of dermoscopy is limited. At the slightest
suspicion of EP, an excisional biopsy should be performed. Since
histological features alone can lead to misidentification of the
lesion (e.g., the close histologic resemblance to squamous cell
carcinoma), the role of immunohistochemical staining is crucial
[3, 19]. Distinguishing the appendageal nature of the tumor is
done by staining for lowmolecular weight keratins such as CK7/
19, EMA, and CEA. The latter in combination with the typical
morphological features of EP should be sufficient to ensure di-
agnosis [3, 13]. When, eventually, the diagnosis of EP is made,
MMS should be performed in order to guarantee a > 3 mm or >
5 mm (if an infiltrative or pagetoid subtype is observed) tumor-
free resection margin. With recent literature showing far fewer
cases of recurrence and/or metastasis after treatment withMSS in
comparison with WLE, MSS should be the preferred initial ther-
apy from here on out.

Benign poromas are most often located in the acral regions
(palms and soles), where the highest concentration of eccrine
sweat glands is found. It is therefore worth noticing that most
eccrine porocarcinomas develop in the lower extremities or the
head/neck area. Nazemi et al. recently investigated the impor-
tance of primary tumor location of EP, showing that the more
“atypical” primary tumor locations (e.g., genitalia/trunk), had
higher risk of metastasis. This combined with the histological
high-risk features should be of great value in diagnostic (e.g.,

imaging for staging) and therapeutic decision-making.
However, due to the lack of prospective studies and overall scar-
city of data, only limited information is available about optimal
treatment and follow-up of eccrine porocarcinomas [12].
Considering the relatively small number of cases, studied in case
series and systematic reviews, the current conclusions should be
regularly reassessed. The importance of basic knowledge of this
disease for physicians must be emphasized. Considering EP in
the differential diagnosis of not-so-obvious skin lesions,

Fig. 2 a–cMicroscopic examination. aH&E (Hematoxylin and eosin), ×
40: skin specimen overview with epidermis, dermis, and subcutis. There
is extensive invasion of the dermis and subcutis from large tumor nests
(black arrows). b H&E, ×100x: the tumor cells are round with
eosinophilic and focally pale cytoplasma. In some nests, there is central
comedo-type necrosis (yellow arrow). There is ductal differentiation (blue
arrow). There is also a in situ component (red arrow). c EMA (epithelial
membrane antigen), DAB (3,3′-Diaminobenzidine), × 200: there is obvi-
ous duc t f o rma t ion . The duc t - cu t i c l e s t a in s s t rong by
immunhistochemistry with EMA (arrow)

Fig. 1 a Top view of patient scalp, preoperative state: large crusting,
ulcerating tumor of the scalp. b Resection specimen
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especially when recurrence, spontaneous bleeding, ulceration, or
accelerated growth is noted, is vital.
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Fig. 3 Status 1 year post-operative
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