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Melanocytic cutaneous lesions in Sus ibericus, 
are these a cause for meat condemnation?
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Abstract: The Alentejano pig (Sus ibericus) is an autochthonous breed of swine from Portugal phylogenetically close 
to the Iberian breed that is known to develop melanocytic lesions. In this study, 34 melanocytic skin lesions were 
identified and collected from Alentejano pigs slaughtered for human consumption for further routine histologic 
assessment. The samples were classified into 4 age ranges: 1 (1 to 6 months), 2 (7 to 12 months) 3 (13 to 24 months), 
and 4 (more than 25 months). All the lesions were considered benign after the histopathological assessment, 
of which 52.9% and 47.1%, were classified as melanosis and melanocytomas, respectively. Regarding the age ranges, 
a statistical difference between the groups was observed, indicating that the probability of melanosis presentation 
was higher at the age range 4 and for melanocytomas at the age range 3. While no malignant lesions were observed 
in this study, it was concluded that benign melanocytic lesions are commonly found in Alentejano pig carcasses. 
Further research is necessary to accurately distinguish between malignant and benign lesions, which is crucial for 
official veterinarians to make decisions regarding meat approval or condemnation.
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Melanocytic cutaneous lesions are occasionally 
detected in pigs slaughtered for human consump-
tion and the disposal of the meat depends on dis-
tinguishing melanosis from melanocytic tumours, 
accordingly, whether it is benign (melanocytoma) 

or malignant (melanoma) (Bundza and Feltmate 
1990; Teixeira et al. 2013).

Currently, European legislation only states that, 
whenever pathophysiological changes occur, the 
meat must be declared unfit for human consump-
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Figure 1

tion [Regulation (EU) 2019/627] (European Union 
2019) and according to the Codex Alimentarius, 
the partial rejection of  the carcass or  viscera 
should be performed when affected by the pres-
ence of localised melanosis or by a benign, single, 
circumscribed tumour whereas the total rejection 
when in  the presence of generalised melanosis 
or the presence of malignant melanocytic tumours 
(FAO 1994).

The Alentejano pig (Sus ibericus), Figure 1, con-
stitutes one of  the largest populations of Med-
iterranean breeds from the Iberian Peninsula, 
phylogenetically close to the Iberian breed. It is na-
tive to rural areas in the Alentejo region, Portugal, 
and lives freely in the montado, an agro-silvo-pas-
toral system, through the opening and selection 
of Mediterranean Forest species and their conser-
vation through grazing and agricultural practices 
(Fabuel et al. 2004; Nunes 2007). This free-living 
native breed is characterised by slow-growing sub-
jects well adapted to the often, unfavourable en-
vironmental conditions, feeding on undergrowth 
products and fruits (mainly acorn and lande) 
(Nunes 2007).

In Portuguese slaughterhouses, melanocytic le-
sions have been identified in the Alentejano pig, of-
ten leading to condemnation of the meat, however, 
there are no studies on the prevalence and charac-
terisation of melanocytic lesions in this autochtho-
nous breed. In this study, macroscopic melanocytic 
cutaneous lesions were identified in the Alentejano 
pig and collected at the slaughterhouse level for his-
topathological characterisation, according to their 
degree of malignancy, to establish a better rela-
tionship between their macroscopic observation 
and the decision by the official veterinarian at the 
slaughterhouse.

MATERIAL AND METHODS

For this study, during a 5-month period, 34 mel-
anocytic cutaneous lesions were collected from 
Alentejano pig carcasses in a slaughterhouse lo-
cated in the Alentejo region, in Portugal.

To prevent damaging the integrity of carcasses, 
all the samples were collected at the time of in-
spection, after the dehairing and singeing process. 
Additionally, two samples of retropharyngeal lymph 
nodes with the presence of brown-black pigment 
were collected from carcasses with melanocytic 
lesions.

The samples were classified into 4 age ranges: 
1 (1  to 6 months), 2 (7  to 12 months), 3 (13  to 
24 months) and 4 (more than 25 months). All the 
collected samples were immediately fixed in 10% 
buffered formaldehyde. The lesions were mac-
roscopically classified according to Grossi et al. 
(2015) and processed for routine haematoxylin 
and eosin staining for histological assessment. 
Lesions were classified microscopically according 
to the Histological Classification of Skin Tumours 
in Domestic Animals proposed by the World Health 
Organization (WHO) (Goldschmidt et al. 1998). 
Due to the presence of a large amount of pigment, 
slides were bleached using potassium permanga-
nate at 0.25% (Perez et al. 2002).

The lesions classified in the group age range were 
analysed by the probability of the Pearson’s chi-
squared test (P < 0.05).

RESULTS

Macroscopically, two types of melanocytic le-
sions were classified as, type-1: pigmented macu-
lae, with a diameter between 0.1 cm to 5 cm and 
without relief (Figure 2A,B), and type-2: raised 
and sometimes ulcerated lesions, with a diameter 
between 0.1 cm and 2.5 cm, discreet edges and 
an  irregular surface (Figure 2C). These lesions 
showed a brownish-black colour, and pigmenta-
tion was mainly observed in the superficial dermis 
and occasionally in the deep dermis.

Pigmented maculae lesions were microscopi-
cally well-demarcated, on the superficial dermis, 
as a horizontal plaque, composed of ovoid to fusi-
form cells, some of which were polyhedral, with 
abundant cytoplasm laden with black-brown granu-
lar pigment corresponding to melanin (Figure 3A). 

Figure 1. Alentejano pig in the slaughterhouse (original 
photo)
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Figure 2
Accordingly, 52.9% (18/34) of the collected lesions 
were identified as melanosis.

On the other hand, all tumour lesions (raised 
type-2 lesions) were classified as melanocytomas, 
corresponding to 47.1% (16/34) of the collected 
lesions. Histologically, these raised lesions were 
typically well-demarcated, dermal to subcutane-
ous, composed of round to polyhedral cells, and, 
in some cases, fusiform, with abundant cytoplasm 
filled with brown-black granular pigment whose 
granules varied in size (Figure 3B), with nucleus 
usually central, sometimes masked by granules 
of  dark pigment (Figure  3C). In  some lesions, 
the cells reached the deep dermis forming a nest 
of cells, some of which surrounded blood vessels. 
The stroma was composed of dense non-patterned 
connective tissue, and some lesions had moderate 
to abundant lymphocytes and plasma cells in the 
adjacent stroma. Furthermore, six of these lesions 
were bleached, and proliferating cell nuclei were 
evident, most of these were round to ovoid, with 
dense to euchromatic chromatin and, when visible, 
between 1 and 2 nucleoli. No mitoses were observed 
in 10 count fields (obj. 40 × FN 20). Macrophages 

Figure 2. Melanocytic lesions identified on an Alentejano 
pig’s carcass in the slaughter line, after the dehairing and 
singeing processes
(A,B) It  is possible to observe pigmented maculae with 
up to 5 cm in diameter. (C) Raised black and sometimes 
ulcerated lesions

Figure 3. Histological classification of the melanocytic lesions processed
(A) Melanosis, observed as a horizontally oriented plaque-like lesion, composed of ovoid to fusiform to polyhedral cells, 
with abundant cytoplasm laden with black-brown granular pigment corresponding to melanin (haematoxylin and eosin, 
× 100). (B,C) Melanocytomas, characterised by the proliferation of round to polyhedral cells with abundant cytoplasm 
obscured by variable-sized pigment intracytoplasmic granules, supported by stromal tissue rich in dense non-patterned 
collagen (haematoxylin and eosin, × 100 and × 400, respectively). (D) After the bleaching procedure, evidencing nuclei 
of the pleomorphic melanocytic cells (haematoxylin and eosin, × 100)

(A) (B)

(C)

(A) (B)

(C) (D)
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laden with granular material (blanched granules) 
and inflammatory cells (lymphocytes, plasma 
cells, and neutrophils) were observed among the 
neoplastic cells (Figure 3D).

The two collected retropharyngeal lymph nodes 
were macroscopically normal, in size and shape, 
however, showed diffuse black discolouration 
of the cortex and medulla. Macrophages laden with 
granular material (brown-black granules), corre-
sponding to melanophages, were observed using 
haematoxylin and eosin, particularly at the medul-
la. All the lesions were characterised as benign, sug-
gesting that the diagnosis of malignant melanocytic 
lesions as melanomas are less frequently detected 
in slaughterhouses. Regarding the age ranges, there 
was a significant difference between the groups, 
indicating that the probability of melanosis was 
higher at age range 4 (older animals) and at age 
range 3 (younger animals) for melanocytomas.

DISCUSSION

During the post-mortem inspection of Alentejano 
pig carcasses, melanocytic lesions are frequently 
identified, leading to meat condemnation for hu-
man consumption. An extremely high prevalence 
of melanocytic lesions, with 95% of pigs with cuta-
neous lesions in Iberian and cross-bred pigs, have 
been reported (De la Torre et al. 1998). It is known 
that the Iberian and Alentejano pig breeds have the 
same genetic origin and are probably connected 
by a common ancestor (Munoz et al. 2018).

In our study, melanosis was the most prevalent 
melanocytic cutaneous lesion found (52.9%) and 
these lesions were characterised as pigmented mac-
ulae (with a grey to black colouration) in a focal 
or multifocal pattern, flat, circumscribed, and not 
ulcerated, as previously described by others (Jones 
and Hunt 1983; Teixeira et al. 2013). Melanosis 
is caused by a migration of melanocytes during 
embryogenesis and is characterised by an abnor-
mal accumulation of melanin pigment (Lambert 
et al. 2019), which, in pigs, is mostly found in the 
lymph nodes, skin, and belly fat or mammary tissue 
(Herenda et al. 1994; Lanteri et al. 2009). Melanosis 
is often reported in cattle slaughtered for human 
consumption and is occasionally described in pigs 
(Hernandez De Lujan et al. 2009; Lanteri et al. 2009; 
Morey-Matamalas et al. 2021). On the other hand, 
it has also been reported as the most frequent mel-

anocytic lesion in pigs at slaughter (De la Torre 
et al. 1998; Teixeira et al. 2013).

Although, melanosis may have a congenital aetiol-
ogy in the Sinclair, Duroc, Hormel, and Vietnamese 
swine breeds (Bundza and Feltmate 1990), in Nero 
Siciliano pig and Calabrian black pigs, the ac-
quired melanosis has been reported as resulting 
from an acorn-based diet, based on the hypothesis 
that this diet is rich in some precursors of melanin 
pigment (Lanteri et al. 2009; Lanteri et al. 2019). 
Likewise, we can hypothesise that melanosis in the 
Alentejo pig may have a genetic origin and/or be as-
sociated with the type of diet.

Moreover, congenital melanosis in some swine 
breeds has been linked to tumours (Teixeira et al. 
2013), and Duroc, Sinclair, Hormel, Hampshire, 
and Iberian breeds have a hereditary predisposi-
tion to develop cutaneous melanocytic tumours 
(Perez et al. 2002; Teixeira et al. 2013). Additionally, 
a multifactorial aetiology, such as solar radiation and 
chemical agents, has been described in melanocytic 
tumours (Smith et al. 2002). Considering the ge-
netic origin and the free-living conditions of the 
Alentejano pig, we suspect that this is a breed with 
a predisposition to developing melanocytic tumours.

Although melanocytic tumours are rare in swine, 
in slaughtered pigs they have been mainly report-
ed in the Duroc and Duroc cross-breeds (Grossi 
et al. 2015) and, in our study, all the tumour le-
sions (raised lesions) were classified as melanocy-
tomas. In a previous study, conducted in several 
Portuguese pig slaughterhouses, melanomas were 
more frequently reported (21.15%) when compared 
to melanocytomas (4.81%) (Teixeira et al. 2013), 
nevertheless, this study was mainly conducted 
in commercial cross-breeds. In line with our results, 
a very low percentage (0.15%) of malignant mela-
nomas have been reported in cross-bred Iberian × 
Duroc pigs and pure-bred Iberian pigs (De la Torre 
et al. 1998).

As in our study, Grossi et al. (2015) identified 
pigmented maculae and raised tumours as dis-
tinct types of melanocytoma in pigs. Macroscopic 
characteristics, such as an elevated, rough surface, 
as well as ulceration, have been suggested as pos-
sible indicators of malignancy (Smith et al. 2002; 
Teixeira et al. 2013), which, in the post-mortem 
assessment of these tumour lesions, may mislead 
the decision of the official veterinarian. However, 
in our study, pigmented raised lesions were classi-
fied as melanocytomas, meaning that some crite-
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ria must be established to make a correct decision 
when accepting or rejecting the carcass for human 
consumption.

Previously, it was proposed that these raised 
tumours occur when the pigment present in the 
dermis is  phagocytised by  macrophages caus-
ing an increase in volume and thereby an eleva-
tion of  the epidermis, moreover, the transition 
of heavily pigmented maculae to raised black tu-
mours occurs after the progressive regression of the 
skin lesion (Flatt et al. 1968; Grossi et al. 2015). 
In pigs, is difficult to differentiate melanophages 
(macrophages that phagocyte melanin) from mel-
anocytes, but it is possible using an immunohisto-
chemistry technique with ionised calcium-binding 
adaptor molecule 1 (Iba1) antibodies in the skin 
and lymph nodes. Another important difference 
that can be useful for the routine diagnosis is that 
melanocytic pigment granules in melanophages are 
coarser than those found in melanocytes (Grossi 
et al. 2015; Goldschmidt and Goldschmidt 2016).

In all animal species, melanomas share a similar 
biology in that they frequently recur and are pre-
disposed to metastasise to a regional lymph node 
(Smith et al. 2002). At the slaughterhouse, during 
post-mortem inspection, the identification of le-
sions on the skin and in the regional lymph node can 
be interpreted by the official veterinarian as a sign 
of malignancy, leading to meat condemnation. The 
lesions, observed in the two retropharyngeal lymph 
nodes collected, were characteristic of melanosis. 
The spontaneous regression of melanocytic tu-
mours can be characterised by a massive infiltration 
of pigmented macrophages and lymphocytes and, 
the black pigmentation of regional lymph nodes has 
been associated with metastatic growth of pigment-
producing malignant melanomas or by pigment-lad-
en macrophages from melanomas undergoing 
regression (Grossi et al. 2015). As such, regional 
lymph nodes should be correlated macroscopically 
and microscopically to issue an accurate diagnosis.

In pigs that develop cutaneous melanocytomas, 
regression is a common occurrence and may occur 
in utero and at various times after birth. At one year 
of age, 95% of cutaneous melanomas have under-
gone or are undergoing regression (Bundza and 
Feltmate 1990), which could explain why, in this 
study, the older animals had fewer melanocytomas 
than the young animals.

Even though, in the present study, we did not 
observe any malignant lesions, it  was possible 

to conclude that melanocytic lesions in Alentejano 
pigs are frequently identified in carcasses from pigs 
slaughtered for human consumption. The charac-
terisation of these melanocytic cutaneous lesions 
in the Alentejano pig is extremely important, since 
distinct lesions may reflect different sanitary deci-
sions. All the lesions characterised in this study 
were classified as benign and did not pose any di-
rect health risk for the consumer. However, as his-
topathological examinations are laborious and 
time-consuming, during meat controls at slaughter, 
it is impossible to identify the neoplastic nature 
of these lesions or determine their malignancy, 
leading the official veterinarian to condemn the 
meat for human consumption, even in the presence 
of benign lesions.

As far as we know, the characterisation of the 
melanocytic lesions found in Alentejo pigs could 
influence the acceptance of the meat by consum-
ers, as they do not represent a public health risk, 
however, the detection of melanocytic cutaneous 
lesions in pigs slaughtered for human consump-
tion have a big economic impact, affecting the 
carcass quality, decreasing the consumer appeal, 
pork marketability and threatening the sustaina-
ble production of this autochthonous Portuguese 
breed. Further studies on the histological evalua-
tion of these lesions, complemented with immu-
nohistochemistry and oncogenetic studies, should 
be performed to understand their malignancy.
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