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Simple Summary: Eccrine porocarcinoma poses challenges in diagnosis, as biopsy results can be
misleading. Even if it is essential to surgically remove the suspected lesions, there is a lack of
consensus regarding the appropriate surgical margins. In this study, we conducted a systematic
review focusing on porocarcinoma cases in the head and neck region, encompassing a total of 20 cases
which were documented with excision margins up to the present time. Our analysis revealed that
surgical margins showed no significant variance based on age or specific anatomical regions, but
rather correlated closely with tumour size. Despite thorough analysis, the rarity of the disease and the
limited disclosure of safety margin details in case reports hindered our ability to define the minimum
safety margins required for complete eccrine porocarcinoma surgical removal. Further research is
warranted to address this gap in knowledge.

Abstract: Eccrine porocarcinoma, sharing many features with other skin tumours, is diagnostically
challenging. A conventional biopsy might be misleading and surgical excision becomes a primary
diagnostic tool and a treatment method. However, the data on surgical safety margins are not
consistent. We present a systematic review analysing the surgical margins of porocarcinoma in
the head and neck area, which was conducted across the PubMed, Cochrane, and Web of Science
databases including studies published from inception to November of 2023. In this systematic review,
the PRISMA-ScR checklist was used, and a Cohen’s Kappa coefficient of 0.92 was applied, indicating
very good agreement between reviewers. Out of 529 identified articles, 18 studies yielding 20 cases
in total were selected for a thorough analysis. Nine (45%) cases were observed in the facial regions,
eight (40%) on the scalp, and three (5%) on the neck. The primary treatment of choice was wide
local excision with safety margins ranging from 3 to 22 mm (mean: 10.1). It demonstrated that
surgical margins do not differ by age or anatomic regions, with the main point of reference being the
tumour size. As observed, the bigger the tumour, the wider the safety margins were. However, the
limited disclosure of surgical safety margins in analysed case reports impeded our ability to define
the minimum safety margins. Further investigation and a consensus on recommended safety margins
are required.

Keywords: eccrine porocarcinoma; malignant eccrine poroma; poroma; head and neck; wide local
excision; surgical safety margins; minimal safety margins

1. Introduction

Eccrine porocarcinoma (EPC) is a rare adnexal skin appendix tumour, arising from the
intraepidermal ductal part of eccrine sweat glands which was first described in 1963 by
Pinkus and Mehregan [1]. It accounts for about 0.005–0.01% of all skin tumours [2] and
usually affects the elderly, with a mean age of 66 years and no gender predominance [3,4].
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The most common locations are the lower extremities, head and neck (H&N), and trunk [5].
Due to the rarity of the tumour, the cause is unknown. It could arise de novo or develop
from pre-existing lesions, such as poroma with a long latency period [5,6]. There is an in-
creased risk of EPC for patients with a history of radiotherapy, chronic ultraviolet exposure,
and immunosuppression [6,7].

The mean period between tumour development and diagnosis is 5 to 9 years [8]. Some
articles report a prolonged period of inactivity of a prior lesion, followed by a sudden rapid
growth. About 18 to 50 percent of EPC originates from benign eccrine poroma (EP) [2].

The tumour presents as an erythematous violaceous nodular lesion with or without
ulceration, bleeding, or crusted scabs [8], which are nonspecific and commonly encoun-
tered features in malignant skin tumours. Furthermore, EPCs are usually well tolerated
by patients until the bleeding or intolerable size causes difficulties. The most common
dermoscopy features are atypical polymorphic vessels and milky-red globules [6,9]. EPC
has also been reported to share dermoscopic characteristics with EP [10].

Diagnosing based on clinical features is inherently difficult due to their lack of speci-
ficity. The benign counterpart of EPC, eccrine poroma, is commonly called the “great
imitator”. Therefore, relying solely on clinical examination and dermoscopy results in low
diagnostic accuracy. Conventional biopsy is frequently performed to establish the correct
diagnosis, although excisional biopsy should be prioritised to ensure an accurate diagnosis
due to the risk of the tumour being a collision one [11–13].

The histological features of EPC encompass basaloid epithelial cells exhibiting ductal
differentiation and cytologic pleomorphism. Additionally, ulceration and necrosis fre-
quently manifest alongside heightened mitotic activity. Moreover, nuclear hyperchromia
is a notable characteristic of EPC cells. Consequently, employing histological staining
techniques such as EMA, PAS, CKs (AE1/AE3), p63, and Ki67, which have been reported
as positive in 100% of cases, is imperative for ensuring accuracy and minimising the risk
of misdiagnosis [2].

In select cases, sentinel lymph node biopsy should be performed, even in the absence
of palpable lymph nodes. This procedure has an 81.3% success rate in identifying occult
lymph node metastasis [2]. Further investigation with sentinel lymph node biopsy is highly
indicated in specific scenarios, such as aggressive tumour types, lymphadenopathy, and
histopathological criteria indicating a higher risk of metastasis (e.g., depth > 7 mm, lymph
vascular invasion, and >14 mitoses) [14]. Standardised guidelines for managing EPC are
lacking; thus, a multidisciplinary team approach is recommended.

While radiotherapy or chemotherapy may be used for disease control [6,15], wide local
excision (WLE) is the primary treatment, with a debate of optimal surgical margins ranging
from 2 mm to 3 cm [16,17]. In delicate localisations like the head and neck areas, >1.5 cm
safety margins may be unfeasible. Precision in head and neck surgery is crucial in achieving
optimal cosmetic outcomes by minimising scarring and disfigurement while preserving
the function of critical structures. Mohs surgery (MMS) increasingly outperforms WLE in
reducing the likelihood of tumour recurrence [18–20], though its availability may be limited
to larger medical centres or regions with expertise. On the contrary, WLE can typically
be performed in a broader range of healthcare facilities by various surgical specialists,
including dermatologists, general surgeons, and plastic surgeons.

Despite tumour excision, it is known that about 20% of EPC recurs locally after surgery,
with about 20% rate of regional metastasis and a mortality rate of 67% [2]. Approximately
22.3 percent of patients receive the diagnosis of metastatic disease, primarily involving
regional lymph nodes (17%). The lesions on the lower extremities are considered to have
the highest risk of metastasis; EPC is less likely to metastasize when located in the H&N
areas. The most common areas of metastasis are the lymph nodes, lungs, liver, and brain [8].

Given the noted inconsistencies in data concerning adequate surgical safety margins,
we present a systematic literature review focusing on previously described porocarcinoma
cases in the head and neck region that have been documented with excision margins up to
the present time.



Cancers 2024, 16, 1264 3 of 12

2. Materials and Methods

The systematic review was conducted in adherence to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [21]. The review protocol
was registered at the Open Science Framework. The literature search was conducted across
the PubMed, Cochrane, and Web of Science databases, including studies published from
1963 to November of 2023. The following search terms were used in adherence to Boolean
logic: (eccrine porocarcinoma) OR (malignant eccrine poroma). The articles were evaluated
by two reviewers (AK, DS); consensus regarding selection discrepancies was reached by
consulting a third researcher (GU). The level of interrater agreement was determined
by calculating the Kappa coefficient [22]. Values were interpreted as follows: ≤0.2 poor,
0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 good, and 0.81–1.00 as very good agreement.

2.1. Study Selection Criteria and Quality Assessment

The results were refined by following the established study inclusion criteria, estab-
lished according to the PICOS principle:

• P—Population: patients with porocarcinoma in H&N region.
• I—Intervention: surgical excision with specified safety margins.
• C—Comparison: pre- vs. post-surgical histopathological diagnosis
• O—Outcome: resection margin, recurrence, discrepancies in histopathological diagnosis.
• S—Study design: prospective/retrospective/case-control/cohort studies, randomised

controlled trials, case reports, case series with sufficient single patient data.

The search was limited to articles in the English language with the free full-text arti-
cle accessible through the extensive academic library network. The approach proposed
by the JBI Critical Appraisal Checklist for case reports was employed to evaluate the
quality of evidence and risk of bias [23]. The reports were rated on a 4-point scale con-
cerning eight aspects. Each specific question was evaluated as follows: “yes”—1 point,
“no/unclear”—0 points, “not applicable”—excluded from scoring. A score surpassing 5
was considered indicative of a valid case report.

2.2. Data Analysis

Pertinent individual patient information was extracted from the accepted articles. This
information was then summarised and tabulated. According to their localisation, tumours
were categorised into distinct regions following the Facial Aesthetic Unit Classification
proposed by Fattahi [24]. Additionally, the tumours were classified into size groups:
(1) <20 mm, (2) 20–40 mm, and (3) >40 mm. The groups for different tumour sizes were
created by combining the information on basal and squamous cell carcinomas provided by
the National Comprehensive Cancer Network® [25].

The statistical analysis was performed using R Statistical Software (version 4.3.2; R
Foundation for Statistical Computing, Vienna, Austria). Differences among groups in
relation to other clinicopathologic parameters were analysed using the Kruskal–Wallis,
Fisher’s exact, and Dunn’s tests.

3. Results
3.1. Literature Search

Initially, the search yielded 1366 articles. After removing duplicates, the results were
reduced to 529, which were evaluated following the inclusion criteria. The Kappa coefficient
value of 0.92 was applied, indicating very good agreement between raters. As many as
511 articles were excluded due to insufficient single patient data or undisclosed surgical
safety margins. Out of the remaining 18, 20 cases were identified and subsequently included
in this review (Figure 1). Patient data on age, sex, exact tumour location and characteristics,
margins of surgical excision, follow-up period, and outcomes were recorded.
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Figure 1. Article selection flow diagram.

The surgical margins of H&N EPC were described in 18 studies, yielding 20 cases
in total. The articles that were selected for a thorough analysis were published between
2004 and 2023. Among the cases, 14 were documented in individual case reports, while
the remaining 6 were part of case series analyses. The selected articles were evaluated
for methodological quality and risk of bias, following the guidelines of the JBI Critical
Appraisal Checklist for case reports [23]. Since no patients encountered adverse events, the
#7 criterion was changed to one focused on information regarding disease recurrence. The
evaluation score for each article is presented in Table 1.
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Table 1. Detailed summary of the presented articles.

First Author Study Type JBI
Score Sex Age

Time from
Onset to

Diagnosis
Localisation

Maximum
Diameter of

Tumour (mm)

Initial Biopsy
(Type and

Result)
Primary

Treatment
Safety

Margins,
(mm)

Complete
Resection

Histopathological
Diagnosis

Postsurgically

Lymph Node
Involvement +

Assessment
Method

Additional
Treatment

Follow-up
(Months) Recurrence

Arslan et al.,
2004 [26]

Case
report/letter
to the editor

8 Male 75 3 years Face
(left ala nasi) 15 - WLE 22 Yes EPC No, palpation No 12 oNo

Kose et al., 2006 [7] Case report 8 Female 52 20 years
Scalp

(occipital
region)

80 - WLE 20 Yes EPC No, MRI No 12 No

Luz et al.,
2010 [27] Case series 8

N1 Female 61
Mean

36 months
[7–120 months]

Scalp 65 - WLE 10 Yes EPC Yes, ND Yes, radiation
therapy 36 DOD

N2 Male 58
Mean

36 months
[7–120 months]

Neck 60

Squamous cell
carcinoma—

invasive
clear-cell
variant

WLE 10 Yes EPC Yes, ND

Yes, lym-
phadenectomy
and radiation

therapy

18 AWD

Kim et al.,
2012 [28] Case report 8 Male 52 15 years Scalp (temporal

area) 37 Eccrine poroma WLE 20 Yes EPC No Yes, radiation
therapy 1 No

Nguyen et al.,
2014 [29] Case series 8 Female 54 ND

Neck (left
superior
region)

4 EPC WLE 5 Yes EPC No, ND No 44 No

Fujimura et al.,
2014 [30] Case report 8 Female 85 3 months Right cheek 20 EPC WLE 20 Yes EPC Yes, PET CyberKnife for

metastases 12 No

Mak et al.,
2015 [31] Case report 8 Female 60 ND

Face
(right medial

canthal region)
18 - WLE 3 Yes EPC No, ND No 12 No

Alcon et al.,
2015 [13]

Case
report/letter
to the editor

8 Female 68 3 years
Scalp

(occipital
region)

20 EPC from
preexisting EP WLE 10 Yes EPC from

preexisting EP No, palpation No 12 No

Melgandi et al.,
2016 [32] Case report 8 Male 42 5 years Scalp (right

occipital area) 50 Eccrine poroma WLE 10
No (Involved
deep resection

margin)
EPC No, MRI Yes,

radiotherapy 12 No

Gomez-Zubiaur
et al., 2017 [33] Case report 7 Male 88

Mean 58,
43 months

[1–480 months]
Neck 18 - WLE 4 (mean) ND EPC Yes, SLNB No 12 NSPD

Ermertcan et al.,
2018 [34]

Case
report/letter
to the editor

8 Female 87 6 months Face
(right cheek) 40 - WLE 10 Yes No No, PET and

US No 6 No

Fukui et al.,
2019 [35] Case report 8 Female 66 3 months

Face (nose)
(right lateral

nose wall)
8 Squamous cell

carcinoma WLE 3 Yes EPC No, PET and
palpation No 9 No

Seo et al.,
2019 [36] Case report 8 Male 85 5 years Cheek 10 - WLE 5 Yes EPC Yes, palpation

and US
Yes,

radiotherapy 14 No

Mitchell et al.,
2021 [11] Case report 8 Male 58 ND

Scalp
(left posterior

parietal region)
30 Trichoblastoma

and EPC WLE 15 Yes Trichoblastoma
and EPC No, SLNB No 36 No

Seretis et al.,
2022 [37] Case series 7 Male 84 ND Face

(temple) 10 - WLE 5 Yes EPC No, ND No

ND
(no data at
follow up

time)

No
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Table 1. Cont.

First Author Study Type JBI
Score Sex Age

Time from
Onset to

Diagnosis
Localisation

Maximum
Diameter of

Tumour (mm)

Initial Biopsy
(Type and

Result)
Primary

Treatment
Safety

Margins,
(mm)

Complete
Resection

Histopathological
Diagnosis

Postsurgically

Lymph Node
Involvement +

Assessment
Method

Additional
Treatment

Follow-up
(Months) Recurrence

Chouhan et al.,
2023 [38] Case report 7 Female 78 ND Face

(nose) 20 Squamous cell
carcinoma WLE 15 Yes EPC No, contrast CT No

ND
(no data on
follow up)

ND
(no data on
recurrence)

Meriläinen et al.,
2023 [39] Case series 8

N1 Female 72 ND Scalp 11 - WLE 15 (mean) Yes EPC No, US and
SLNB No 91 No

N2 Male 19 ND Scalp 5 - WLE 15 (mean) Yes EPC No, SLNB No 130 No

Park et al.,
2023 [12] Case report 7 Female 93 15 years Nose 34 - WLE

5 (Involved
deep

resection
margin)

No EPC and basal cell
carcinoma

No; MRI, CT,
US, PET

No, observation
due to age

ND
(no data on
follow up)

ND
(no data on
recurrence)

US—ultrasonography, MRI—magnetic resonance imaging, PET—positron emission tomography, CT—computed tomography, ND—not disclosed, NSPD—no single patient data,
DOD—died of disease, AWD—alive with disease.
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3.2. Patient Characteristics and Clinical Details

The mean patient age at the time of diagnosis was 66.85 years (range: 19–93). In total,
there were 11 (55%) female and 9 (45%) male cases reported. The initial lesion biopsy was
performed for nine cases with only four (44%) being consistent with the final pathological
results. Five (56%) cases that appeared to have a mismatch between initial biopsy and
postsurgical diagnosis were examined by employing either incisional or punch biopsy. The
majority (85%) of tumours were singular EPCs, while three of them manifested as collision
lesions: EPC + poroma [13], EPC + trichoblastoma [11], and EPC + basal cell carcinoma [12].

The primary treatment of choice was WLE with safety margins ranging from 3 to
22 mm (mean: 10.1 mm). Complete tumour resection was confirmed in 17 cases, with 2
that were not completely excised due to deep border involvement [12,32] and 1 that was
not disclosed [33]. Among the patient cohort with R0, 11 (73%) displayed no signs of
metastatic disease. All patients without any regional or distal lymph node involvement
that underwent solely WLE with margins that fell within the previously mentioned range
had the result of a notable 0% recurrence rate [7,11,13,26,29,31,34,35,37,39].

The follow-up period was disclosed in 16 (80%) of the cases, and information on
recurrence was disclosed in 17 (85%) of the cases. Any absence of information was attributed
to unintentional discrepancies in medical documentation. A detailed summary of the
selected articles is presented in Table 1.

3.3. Descriptive Statistics by Anatomic Tumour Region and Size Group

The H&N tumours from the patient cohort were classified into six localisation groups:
the scalp (8), forehead (1), upper and lower eyelid (1), cheek (3), nose (4) units, and neck
region (3). The mean tumour size was 27.75 mm (range: 4–80 mm). The descriptive statistics
by anatomic tumour region are presented in Table 2. The majority of our sample’s tumours
were <20 mm (45%) or 20–40 mm (35%). The patients in the size group of >40 mm (20%)
were the youngest (mean: 53 years). The biggest tumour size was observed in the neck
region, with a mean value of 27 ± 29 mm. Our sample depicted that the scalp region
tumours varied in size the most, ranging from 5 to 80 mm. Surgical safety margins were the
smallest for tumours in the <20 mm group (mean: 8.6 mm ± 6.9 mm). The mean values of
surgical safety margins tended to be almost twice as big for the cheek, nasal units, and scalp
compared to other localisations. The descriptive statistics by tumour size group region are
presented in Table 3.

Table 2. Descriptive statistics by anatomic tumour region.

Anatomic Region (n = 20)

Characteristic Cheek Unit,
n = 3

Forehead Unit,
n = 1

Nasal Unit,
n = 4

Neck Unit,
n = 3

Scalp,
n = 8

Upper and Lower
Eyelid Unit,

n = 1

Age, years (*)

Mean ± (sd) 86 ± (1) 84 78 ± (11) 71 ± (15) 53 ± (17) 60

Min − Max 85–87 84 66–93 54–88 19–72 60

Gender, n (%)

Female 2 (67%) 0 (0%) 3 (75%) 1 (33%) 4 (50%) 1 (100%)

Male 1 (33%) 1 (100%) 1 (25%) 2 (67%) 4 (50%) 0 (0%)

Safety margins, mm

Mean ± (sd) 11.7 ± (7.6) 5.0 11.2 ± (8.9) 6.3 ± (3.2) 14.4 ± (4.2) 3.0

Min − Max 5.0–20.0 5.0 3.0–22.0 4.0–10.0 10.0–20.0 3.0
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Table 2. Cont.

Anatomic Region (n = 20)

Characteristic Cheek Unit,
n = 3

Forehead Unit,
n = 1

Nasal Unit,
n = 4

Neck Unit,
n = 3

Scalp,
n = 8

Upper and Lower
Eyelid Unit,

n = 1

Size group, mm, n (%)

<20 1 (33%) 1 (100%) 2 (50%) 2 (67%) 2 (25%) 1 (100%)

20–40 2 (67%) 0 (0%) 2 (50%) 0 (0%) 3 (38%) 0 (0%)

>40 0 (0%) 0 (0%) 0 (0%) 1 (33%) 3 (38%) 0 (0%)

Max tumour size, mm

Mean ± (sd) 23 ± (15) 10 19 ± (11) 27 ± (29) 30 ± (24) 19

Min − Max 10–40 10 8–34 4–60 5–80 19

Table 3. Descriptive statistics by tumour size group.

Size Group (n = 20)

Characteristic <20 mm,
n = 9

20–40 mm,
n = 7

>40,
n = 4

Anatomic region, n (%)

Cheek unit 1 (11%) 2 (29%) 0 (0%)

Forehead unit 1 (11%) 0 (0%) 0 (0%)

Nasal unit 2 (22%) 2 (29%) 0 (0%)

Neck unit 2 (22%) 0 (0%) 1 (25%)

Scalp 2 (22%) 3 (43%) 3 (75%)

Upper and lower eyelid unit 1 (11%) 0 (0%) 0 (0%)

Age, years

Mean ± (sd) 67 ± (17) 74 ± (16) 53 ± (8)

Min − Max 19–88 52–93 42–61

Gender, n (%)

Female 4 (44%) 5 (71%) 2 (50%)

Male 5 (56%) 2 (29%) 2 (50%)

Safety margins, mm

Mean ± (sd) 8.6 ± (6.9) 13.6 ± (5.6) 12.5 ± (5.0)

Min − Max 3.0–22.0 5.0–20.0 10.0–20.0

Follow-up period, months

Mean ± (sd) 45 ± (48) 8 ± (5) 20 ± (11)

Min − Max 9–130 1–12 12–36

Statistical hypothesis testing was performed in order to test whether tumour size
(Table 2) and different anatomic regions (Table 3) could differ by age, gender, safety margins,
and size. We used the Kruskal–Wallis rank sum test for continuous variables and Fisher’s
exact test for categorical variables. We found that EPC localisation in our cohort in different
H&N regions statistically significantly differed by age (*—p-value <0.05). The Dunn’s test
for pairwise multiple comparisons did not find statistically significant pairs, but the p-value
of age difference between the scalp region and cheek unit was 0.06. We consider this to be
the case for explaining Kruskal–Wallis test results. As the hypothesis testing revealed that
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only age was statistically significantly different for H&N regions, the mean and standard
deviation with minimum and maximum values were selected to present in the tables.

4. Discussion

Diagnosing EPC is currently challenging due to clinical, dermoscopic, and histologic
features overlapping with other skin tumours. It is established that EPC can originate from
pre-existing benign lesions like poromas [5–7,11]. Research by Robson et al. in a clinico-
pathologic study showed that about 18% of lesions displayed accompanying characteristics
suggestive of a benign poroma [40]. Histopathological diagnosis of the suspected EPC
lesion from a biopsy sample is further complicated due to a display of squamous differenti-
ation, which could lead to misinterpretation, particularly in differentiating between EPC,
basal, or squamous cell carcinomas. Due to this reason, it is believed that the prevalence of
EPC may be underestimated [41].

Our analysis of the patient cohort revealed a 56% inconsistency when comparing the
results of the initial biopsy with the subsequent pathological evaluation after complete sur-
gical removal of the lesion. This cohort represents only a small fraction of all documented
EPC cases in the literature, suggesting that the clinical disparity between the biopsy and
post-surgical diagnoses may be even greater. Inadequate tissue sampling for histopatho-
logical examination and the absence of immunostaining could lead to different diagnoses.
This carries the potential for an inaccurate initial diagnosis following a standard 3 mm
punch biopsy, as only the benign part of the tumour could be provided for assessment. This
becomes particularly problematic when the initial biopsy results indicate a benign lesion
such as eccrine poroma, potentially resulting in the selection of less aggressive treatment
options such as observation or electro destruction. To comprehensively evaluate a poroma-
like lesion and ascertain whether it is benign or malignant, complete removal of the entire
tumour for examination is necessary. The final diagnosis should not be confirmed only
by the conventional punch or incisional biopsy. Consequently, we highly recommend that
either shave biopsy or WLE be employed as the primary diagnostic and treatment method
exclusively for poroma management.

Due to the rarity of EPC, there are no standardised treatment guidelines. A recent
meta-analysis of 120 cases by Son Le et al. [20] revealed that in 92.5% of cases, surgical
treatment is applied. In most cases (76.7%), WLE is performed, with the rest being MMS
(15.8%) [20]. Belin et al. suggested that a choice of EPC treatment regimen could be made
based on the growth pattern of the tumour. He proposed that the clinically suspected
EPC should be initially excised with a 3 mm safety margin. After histopathological results
confirm EPC, the subtype (pushing, infiltrative, pagetoid) should be clearly described.
In the case of a pushing variant, no further surgery is needed; if the results verify the
pagetoid or infiltrative subtype, additional surgery is required with a further 5 mm safety
margin [16]. Even though MMS is a promising choice of treatment due to the accuracy of
confirming clear surgical margins, it is expensive, time-consuming, and not as widely used
as WLE.

While a conclusive diagnosis must primarily rely on histopathological findings, it is
essential to be cautious. This is because EPC cells could also display squamous differentia-
tion, a factor that may introduce further confusion and potentially lead to misinterpretation,
particularly in differentiating between EPC, basal, or squamous cell carcinomas. Due to
this reason, it is believed that the prevalence of EPC may be underestimated [41].

In the literature on EPC, most cases were documented to undergo “wide local excision”
as the primary method of tumour treatment. Problematically, the definition of this term
in the context of dermatooncosurgery varies among different authors. In general, WLE is
understood to involve the margin ranging from 1 to 2 centimetres (10 to 20 mm) or more
around the tumour. Considering that the average size of EPC lesions in the H&N region is
30.1 mm [41], there is a notable risk that surgical excision with margins of 10 mm and more
may lead to severe deformities or necessitate extensive reconstructions. Therefore, it is of
outmost importance to note the significance of minimal surgical margins for the tumours
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located in the H&N areas. The surgical margins for WLE in these regions should be enough
for complete tumour resection but not more, which could cause severe unnecessary defects.

Our analysis of the literature reveals that surgical excision of H&N EPC typically
involves margins ranging from 3 to 22 mm, with an average of 10.1 mm. This range may
be safe for patients without any regional or distal lymph node involvement. The selection
of safety margins remains consistent across different age groups and anatomical regions,
primarily determined by the size of the tumour: the bigger the tumour, the wider the
surgical margins.

While our studied patient cohort closely paralleled those previously documented in
the literature in terms of patient demographics and clinical characteristics [2–4], it is crucial
to emphasise the main limitations of the article: (a) the sample size was limited to only
20 patients, which underscores the representativeness of the cohort within the existing body
of research, and the small sample size may not be sufficient to draw statistically significant
conclusions regarding the surgical safety margins that would be just enough for complete
resection (R0); (b) the systematic review relies on case report case series analysis due to the
absence of randomised trials, which could explain the low prevalence of the tumour. This
reason limited us in drawing a more confident conclusion; (c) we analysed only the tumours
in the head and neck area, which makes the scope of the analysis narrower and more specific
and does not provide information on surgical margins in the other body sites. Despite these
limitations, our study still provides valuable insights and lays groundwork for further
investigation into this critical aspect of surgical management. Complete resection of EPC
would enable us to remove all visible traces of EPC-affected tissue, leaving no detectable
remaining tumour cells behind, preventing further disease spread. This would result in
improved outcomes and prognosis for the patient.

This systematic review examines both diagnostic and treatment aspects of EPC, high-
lighting the importance of examining the complete lesion and selecting precise surgical
margins which would facilitate accurate diagnosis and enable the choice of more aggressive
treatment approaches. Furthermore, the review provides insights into poroma diagnosis,
proposing that WLE should serve not only as a treatment but also as a diagnostic tool. The
strength of our analysis lies in its dedicated focus on surgical safety margins, particularly
in the delicate areas of the face, scalp, and neck, where cosmetic outcomes greatly impact
patients’ quality of life. Despite thorough analysis, the rarity of the disease and the limited
disclosure of safety margin details in case reports hindered our ability to define the min-
imum safety margins required for complete surgical removal of EPC. Therefore, further
research and consensus-building on precise safety margins for WLE are necessary to guide
surgeons effectively.

5. Conclusions

The diagnosis of EPC might be challenging; therefore, we suggest a complete exci-
sion to establish the diagnosis to avoid inaccurate diagnosis. Furthermore, there are no
consistent data on surgical margins of EPC in the face and neck area; therefore, further
investigation is needed to establish the safety margins to increase the quality and safety of
provided surgical treatment.

Author Contributions: Conceptualisation, D.S. and A.K.; methodology, D.S., A.K. and G.U.; formal
analysis, A.K., D.S. and G.U.; data curation, A.K. and D.S.; writing—original draft preparation, A.K.,
G.U., D.S. and J.P.; writing—review and editing, A.K., D.S., G.U. and J.P.; supervision, D.S.; funding
acquisition, D.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Acknowledgments: We extend our gratitude to Gabrielė Tarutytė, the biostatistician of the Centre
of Informatics and Development of Vilnius University Hospital Santaros Klinikos, for the support
and insights throughout the research process. The contributions played a crucial role in shaping the
statistical methodologies employed in this study.

Conflicts of Interest: The authors declare no conflicts of interest.



Cancers 2024, 16, 1264 11 of 12

References
1. Pinkus, H. Epidermotropic Eccrine Carcinoma: A Case Combining Features of Eccrine Poroma and Paget’s Dermatosis. Arch.

Dermatol. 1963, 88, 597. [CrossRef]
2. Nazemi, A.; Higgins, S.; Swift, R.; In, G.; Miller, K.; Wysong, A. Eccrine Porocarcinoma: New Insights and a Systematic Review of

the Literature. Dermatol. Surg. 2018, 44, 1247–1261. [CrossRef]
3. Salih, A.M.; Kakamad, F.H.; Baba, H.O.; Salih, R.Q.; Hawbash, M.R.; Mohammed, S.H.; Othman, S.; Saeed, Y.A.; Habibullah, I.J.;

Muhialdeen, A.S.; et al. Porocarcinoma; Presentation and Management, a Meta-Analysis of 453 Cases. Ann. Med. Surg. 2017, 20,
74–79. [CrossRef]

4. Behbahani, S.; Malerba, S.; Karanfilian, K.M.; Warren, C.J.; Alhatem, A.; Samie, F.H. Demographics and Outcomes of Eccrine
Porocarcinoma: Results from the National Cancer Database. Br. J. Dermatol. 2020, 183, 161–163. [CrossRef] [PubMed]

5. Joshy, J.; Mistry, K.; Levell, N.J.; Bodegraven, B.; Vernon, S.; Rajan, N.; Craig, P.; Venables, Z.C. Porocarcinoma: A Review. Clin.
Exp. Dermatol. 2022, 47, 1030–1035. [CrossRef]

6. Miyamoto, K.; Yanagi, T.; Maeda, T.; Ujiie, H. Diagnosis and Management of Porocarcinoma. Cancers 2022, 14, 5232. [CrossRef]
[PubMed]

7. Kose, R.; Coban, Y.K.; Ciralik, H. Eccrine Porocarcinoma Arising from Preexisting Eccrine Poroma of the Scalp after Radiotherapy
for Cervical Cancer. Dermatol. Online J. 2006, 12, 18. [CrossRef]

8. Tsiogka, A.; Koumaki, D.; Kyriazopoulou, M.; Liopyris, K.; Stratigos, A.; Gregoriou, S. Eccrine Porocarcinoma: A Review of the
Literature. Diagnostics 2023, 13, 1431. [CrossRef] [PubMed]

9. Pinheiro, R.; Oliveira, A.; Mendes-Bastos, P. Dermoscopic and Reflectance Confocal Microscopic Presentation of Relapsing Eccrine
Porocarcinoma. J. Am. Acad. Dermatol. 2017, 76, S73–S75. [CrossRef]

10. Edamitsu, T.; Minagawa, A.; Koga, H.; Uhara, H.; Okuyama, R. Eccrine Porocarcinoma Shares Dermoscopic Characteristics with
Eccrine Poroma: A Report of Three Cases and Review of the Published Work. J. Dermatol. 2016, 43, 332–335. [CrossRef]

11. Mitchell, D.C.; Kuehn, G.J.; Scott, G.A.; Doerr, T.D.; Tausk, F. A Rare Case of Porocarcinoma and Trichoblastoma Arising in a
Nevus Sebaceus of Jadassohn. Case Rep. Dermatol. Med. 2021, 2021, 7598086. [CrossRef]

12. Park, S.; Kim, J.-H. Concurrent Presentation of Porocarcinoma and Basal Cell Carcinoma Arising on a Capillary Malformation: A
Case Report. Arch. Craniofac. Surg. 2023, 24, 236–239. [CrossRef]

13. Alcon, A.; Pandit, A.; Moss, J.; Narayan, D. Eccrine Porocarcinoma: A Wolf in Sheep’s Clothing. Plast. Reconstr. Surg. 2015, 136,
127e–128e. [CrossRef] [PubMed]

14. Shiohara, J.; Koga, H.; Uhara, H.; Takata, M.; Saida, T. Eccrine Porocarcinoma: Clinical and Pathological Studies of 12 Cases.
J Dermatol 2007, 34, 516–522. [CrossRef] [PubMed]

15. Swanson, J.D.; Pazdur, R.; Sykes, E. Metastatic Sweat Gland Carcinoma: Response to 5-Fluorouracil Infusion. J. Surg. Oncol. 1989,
42, 69–72. [CrossRef] [PubMed]

16. Belin, E.; Ezzedine, K.; Stanislas, S.; Lalanne, N.; Beylot-Barry, M.; Taieb, A.; Vergier, B.; Jouary, T. Factors in the Surgical
Management of Primary Eccrine Porocarcinoma: Prognostic Histological Factors Can Guide the Surgical Procedure. Br. J.
Dermatol. 2011, 165, 985–989. [CrossRef] [PubMed]

17. Song, S.S.; Wu Lee, W.; Hamman, M.S.; Brian Jiang, S.I. Mohs Micrographic Surgery for Eccrine Porocarcinoma: An Update and
Review of the Literature. Dermatol. Surg. 2015, 41, 301–306. [CrossRef] [PubMed]

18. Xu, Y.G.; Aylward, J.; Longley, B.J.; Hinshaw, M.A.; Snow, S.N. Eccrine Porocarcinoma Treated by Mohs Micrographic Surgery:
Over 6-Year Follow-up of 12 Cases and Literature Review. Dermatologic Surgery 2015, 41, 685–692. [CrossRef] [PubMed]

19. Wildemore, J.K.; Lee, J.B.; Humphreys, T.R. Mohs Surgery for Malignant Eccrine Neoplasms. Dermatol Surg 2004, 30, 1574–1579.
[CrossRef] [PubMed]

20. Le, N.; Janik, S.; Liu, D.T.; Grasl, S.; Faisal, M.; Pammer, J.; Schickinger-Fischer, B.; Hamzavi, J.; Seemann, R.; Erovic, B.M. Eccrine
Porocarcinoma of the Head and Neck: Meta-analysis of 120 Cases. Head & Neck 2020, 42, 2644–2659. [CrossRef]

21. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;
Brennan, S.E.; et al. The PRISMA 2020 Statement: An Updated Guideline for Reporting Systematic Reviews. BMJ 2021, 372, 71.
[CrossRef]

22. McHugh, M.L. Interrater Reliability: The Kappa Statistic. Biochem. Medica 2012, 22, 276. [CrossRef]
23. Murad, M.H.; Sultan, S.; Haffar, S.; Bazerbachi, F. Methodological Quality and Synthesis of Case Series and Case Reports. BMJ

Evid. Based Med. 2018, 23, 60–63. [CrossRef]
24. Fattahi, T.T. An Overview of Facial Aesthetic Units. J. Oral. Maxillofac. Surg. 2003, 61, 1207–1211. [CrossRef] [PubMed]
25. Guidelines Detail. Available online: https://www.nccn.org/guidelines/guidelines-detail (accessed on 3 December 2023).
26. Arslan, E.; Tatar, C.; Aksoy, A.; Tutuncu, N. De Novo Malignant Eccrine Poroma of the Nose: A Review of the Midface as a

Location. Plast. Reconstr. Surg. 2004, 113, 2227–2229. [CrossRef] [PubMed]
27. De Almeida Luz, M.; Ogata, D.C.; Montenegro, M.F.G.; Biasi, L.J.; Ribeiro, L.C. Eccrine Porocarcinoma (Malignant Eccrine

Poroma): A Series of Eight Challenging Cases. Clinics 2010, 65, 739–742. [CrossRef] [PubMed]
28. Kim, W.H.; Kim, J.T.; Park, C.K.; Kim, Y.H. Successful Reconstruction After Resection of Malignant Eccrine Poroma Using

Retroauricular Artery Perforator-Based Island Flap. J. Craniofacial Surg. 2012, 23, e579–e582. [CrossRef] [PubMed]
29. Nguyen, A.; Nguyen, A.V. Eccrine Porocarcinoma: A Report of 2 Cases and Review of the Literature. Cutis 2014, 93, 43–46.

[PubMed]

https://doi.org/10.1001/archderm.1963.01590230105015
https://doi.org/10.1097/DSS.0000000000001566
https://doi.org/10.1016/j.amsu.2017.06.027
https://doi.org/10.1111/bjd.18874
https://www.ncbi.nlm.nih.gov/pubmed/31954060
https://doi.org/10.1111/ced.15126
https://doi.org/10.3390/cancers14215232
https://www.ncbi.nlm.nih.gov/pubmed/36358649
https://doi.org/10.5070/D3288768S3
https://doi.org/10.3390/diagnostics13081431
https://www.ncbi.nlm.nih.gov/pubmed/37189532
https://doi.org/10.1016/j.jaad.2016.08.020
https://doi.org/10.1111/1346-8138.13082
https://doi.org/10.1155/2021/7598086
https://doi.org/10.7181/acfs.2023.00388
https://doi.org/10.1097/PRS.0000000000001384
https://www.ncbi.nlm.nih.gov/pubmed/25803156
https://doi.org/10.1111/j.1346-8138.2007.00324.x
https://www.ncbi.nlm.nih.gov/pubmed/17683381
https://doi.org/10.1002/jso.2930420114
https://www.ncbi.nlm.nih.gov/pubmed/2770311
https://doi.org/10.1111/j.1365-2133.2011.10486.x
https://www.ncbi.nlm.nih.gov/pubmed/21711331
https://doi.org/10.1097/DSS.0000000000000286
https://www.ncbi.nlm.nih.gov/pubmed/25742554
https://doi.org/10.1097/DSS.0000000000000382
https://www.ncbi.nlm.nih.gov/pubmed/25984905
https://doi.org/10.1111/j.1524-4725.2004.30569.x
https://www.ncbi.nlm.nih.gov/pubmed/15606845
https://doi.org/10.1002/hed.26178
https://doi.org/10.1136/bmj.n71
https://doi.org/10.11613/BM.2012.031
https://doi.org/10.1136/bmjebm-2017-110853
https://doi.org/10.1016/S0278-2391(03)00684-0
https://www.ncbi.nlm.nih.gov/pubmed/14586859
https://www.nccn.org/guidelines/guidelines-detail
https://doi.org/10.1097/01.PRS.0000123619.69284.85
https://www.ncbi.nlm.nih.gov/pubmed/15253230
https://doi.org/10.1590/S1807-59322010000700014
https://www.ncbi.nlm.nih.gov/pubmed/20668633
https://doi.org/10.1097/SCS.0b013e31826befbb
https://www.ncbi.nlm.nih.gov/pubmed/23172484
https://www.ncbi.nlm.nih.gov/pubmed/24505584


Cancers 2024, 16, 1264 12 of 12

30. Fujimura, T.; Hashimoto, A.; Furudate, S.; Kambayashi, Y.; Haga, T.; Aiba, S. Successful Treatment of Eccrine Porocarcinoma
Metastasized to a Cervical Lymph Node with CyberKnife Radiosurgery. Case Rep. Dermatol. 2014, 6, 159–163. [CrossRef]
[PubMed]

31. Mak, S.T.; Li, K.K.W. Eccrine Porocarcinoma of the Eyelid in a Non-Caucasian Patient. Ophthalmic Plast. Reconstr. Surg. 2015, 31,
e166–e168. [CrossRef]

32. Melgandi, W.; Benson, R.; Hakin, A.; Bhasker, S. Porocarcinoma Scalp with High Risk Features Treated with Surgery and Adjuvant
Radiotherapy: A Case Report and Review of Literature. J. Egypt. Natl. Cancer Inst. 2016, 28, 195–198. [CrossRef] [PubMed]

33. Gómez-Zubiaur, A.; Medina-Montalvo, S.; Vélez-Velázquez, M.D.; Polo-Rodríguez, I. Eccrine Porocarcinoma: Patient Characteris-
tics, Clinical and Histopathologic Features, and Treatment in 7 Cases. Actas Dermo-Sifiliográficas (Engl. Ed. ) 2017, 108, e27–e32.
[CrossRef]

34. Ermertcan, A.; Evrenos, M.; Öztürk, F.; Temiz, P. Giant Eccrine Porocarcinoma in an Unusual Location. Indian J. Dermatol. Venereol.
Leprol. 2018, 84, 521. [CrossRef] [PubMed]

35. Fukui, K.; Fujioka, M.; Matsuo, H.; Noguchi, M. Eccrine Porocarcinoma on the Lateral Nose Wall: A Rare Case Report. Case Rep.
Dermatol. 2019, 11, 215–219. [CrossRef] [PubMed]

36. Seo, B.F.; Choi, H.J.; Jung, S.-N. Eccrine Porocarcinoma on the Cheek. Arch. Craniofac. Surg. 2019, 20, 48–50. [CrossRef] [PubMed]
37. Seretis, K.; Bounas, N.; Lampri, E.; Lykoudis, E. Eccrine Porocarcinoma of the Face Is a Great Imitator with Aggressive Behavior.

Dermatol. Pr. Concept. 2022, 12, e2022085. [CrossRef]
38. Chouhan, M.; Dhakar, P.; Solanki, B.; Kumari, R.; Gupta, R. Eccrine Porocarcinoma of Dorsum of Nose: A Rare Case Report.

Indian J. Otolaryngol. Head Neck Surg. 2023, 75, 1093–1095. [CrossRef]
39. Meriläinen, A.-S.; Von Willenbrand-Bäckmann, M.; Sihto, H.; Koljonen, V. Eccrine Porocarcinoma: Clinical and Histopathological

Study of 14 Patients with Special Emphasis on Sentinel Lymph Node Biopsy. Acta Derm. Venereol. 2023, 103, adv11649. [CrossRef]
40. Robson, A.; Greene, J.; Ansari, N.; Kim, B.; Seed, P.T.; McKee, P.H.; Calonje, E. Eccrine Porocarcinoma (Malignant Eccrine Poroma):

A Clinicopathologic Study of 69 Cases. Am. J. Surg. Pathol. 2001, 25, 710–720. [CrossRef]
41. Kyrmanidou, E.; Fotiadou, C.; Kemanetzi, C.; Trakatelli, M.-G.; Trigoni, A.; Patsatsi, A.; Apalla, Z.; Lazaridou, E. Eccrine Poroma:

Pathogenesis, New Diagnostic Tools and Association with Porocarcinoma—A Review. Diagnostics 2023, 13, 2689. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1159/000365348
https://www.ncbi.nlm.nih.gov/pubmed/25076888
https://doi.org/10.1097/IOP.0000000000000202
https://doi.org/10.1016/j.jnci.2016.05.004
https://www.ncbi.nlm.nih.gov/pubmed/27302529
https://doi.org/10.1016/j.adengl.2017.03.002
https://doi.org/10.4103/ijdvl.IJDVL_300_16
https://www.ncbi.nlm.nih.gov/pubmed/28928336
https://doi.org/10.1159/000501444
https://www.ncbi.nlm.nih.gov/pubmed/31427944
https://doi.org/10.7181/acfs.2018.02180
https://www.ncbi.nlm.nih.gov/pubmed/30739434
https://doi.org/10.5826/dpc.1202a85
https://doi.org/10.1007/s12070-023-03632-5
https://doi.org/10.2340/actadv.v103.11649
https://doi.org/10.1097/00000478-200106000-00002
https://doi.org/10.3390/diagnostics13162689

	Introduction 
	Materials and Methods 
	Study Selection Criteria and Quality Assessment 
	Data Analysis 

	Results 
	Literature Search 
	Patient Characteristics and Clinical Details 
	Descriptive Statistics by Anatomic Tumour Region and Size Group 

	Discussion 
	Conclusions 
	References

