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Abstract 
Melanocytic nevi are frequently accompanied by inflammatory cells of different types, in varied amounts and distributed in different patterns. 
In the current report, we review the knowledge on inflammation seen in different types of melanocytic nevi. As an additional contribution, we 
studied the lymphocytic inflammatory component of Duperrat nevus, as well as the cytotoxic component of Sutton nevus, two contributions 
that we have not found in the literature. We conclude that: (a) Duperrat nevus has a mixed inflammatory reaction that includes histiocytes, 
foreign-body multinucleated giant cells, polymorphonuclears, lymphocytes (predominantly CD4+) and plasma cells (commonly abundant); 
(b) common melanocytic nevi with reactive inflammatory infiltrate usually show a CD4+ predominant population; (c) Meyerson nevus 
commonly shows an inflammatory infiltrate mainly made up of CD4+ T-cells; (d) Sutton nevus with halo phenomenon is accompanied by a 
dense inflammatory infiltrate with lymphocytes in a CD4:CD8 ratio varying from 1:1 to 1:3 and in which most of the CD8+ T-cells do not 
express cytotoxic markers; (e) Wiesner nevus commonly shows a spare lymphocytic infiltrate but the nature of the infiltrate has not yet 
been investigated. 
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 Introduction 

Melanocytic nevi are frequently accompanied by 
inflammatory cells of different types, in varied amounts 
and distributed in different patterns. This inflammatory 
component provides additional information about the 
melanocytic lesion. For instance, a certain degree of 
atypia (otherwise worrying if seen out of context) can 
be ignored in an inflamed nevus. Some inflammatory 
cells (for instance, plasma cells) can favor a diagnosis of 
melanocytic malignancy in the appropriate context. 

The nature of the chronic lymphocytic inflammatory 
infiltrate of some types of nevi has not been studied 
previously: in some cases, this was due to the recent 
description of the nevus type (such as Wiesner nevus); 
in others, it was probably due to the overwhelming 
additional non-lymphocytic inflammatory components 
(such as in Duperrat nevus). 

In the current report, we review the knowledge on 
inflammation seen in different types of melanocytic nevi. 

 Duperrat nevus: inflammation not directly 
related to the nevus 

Duperrat nevus shows inflammation caused by the 
rupture of a folliculo-sebaceous unit or of an epidermal 
cyst [1]. The inflammatory infiltrate is usually granulo-
matous, with giant cell response of foreign-body type, 
many times surrounding keratin. Polymorphonuclears are 
also notorious, even within areas of abscessification. In 
some Duperrat nevi, there is also a lymphocytic infiltrate. 
The nature of these lymphocytes has not been previously 
investigated in the literature, to the best of our knowledge. 

We have studied the expression of CD4 and CD8 by 
the lymphocytic infiltrate in eight cases of Duperrat nevi. 

Table 1 shows the age, gender and nevus location of the 
cases, as well as the CD4:CD8 ratio in each case. 

Table 1 – Studied cases of Duperrat nevus 

Case 
No.

Age 
[years]

Gender
Location 

of the 
lesion 

CD4/CD8 
ratio [%] 

CD138: maximum 
number per high 

power field (400×)
1. 61 F Eyebrow 60/40 239 

2. 66 F Unknown 80/20 33 

3. 14 M Chin 90/10 265 

4. 39 F Unknown 90/10 364 

5. 30 M Back 80/20 1 

6. 23 M Forehead 60/40 2 

7. 28 F Cheek 85/15 164 

8. 52 F Cheek 70/30 695 

F: Female; M: Male. 

All cases showed marked predominance of CD4+ T-
cells (Figure 1) and in five of them, CD4+ cells represented 
more than 80% of the T-cells (Table 1). We also immuno-
stained all cases for CD138 and quantified the maximum 
number of plasma cells evidenced in one high-power field 
(HPF) (400×) (Table 1). To our surprise, plasma cells 
were neither an oddity nor scarce; to the contrary, most 
cases were rich in plasma cells, with up to 695 in one HPF 
(Case No. 8). 

 Melanocytic nevus with reactive non-
specific inflammatory infiltrate 

Chronic inflammatory infiltrate accompanying mela-
nocytic nevi is not uncommon, and the cause of the infil-
trate is not always clear. Exogenic irritation is sometimes 
clinically obvious but some authors have proposed that 
a certain degree of inflammation in melanocytic nevi is 
independent of any mechanical or external factor [2]. 
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Figure 1 – Duperrat nevus showing an infundibular cyst adjacent to the melanocytic nevus. The inflammatory infiltrate 
is rich in CD4+ T-cells. Hematoxylin–Eosin (HE) staining: ×25, ×40; CD4 immunostaining, ×40; CD8 immuno-
staining, ×100. 

Usually, the inflammatory infiltrate in nevi is spare 
[3]. Benz et al. studied the presence of mononuclear 
inflammatory cells in 1054 melanocytic nevi [2] and 
concluded that “a weak to moderate lymphohistiocytic 
infiltrate is a common finding in early stages of evolving 
melanocytic nevus.” They also found a “pronounced” 
infiltrate in 16% of cases and a “very strong” infiltrate 
in 1% of cases. “Pronounced” was defined as “abundant 
mononuclear cells within the upper dermis”, while “very 
strong” was defined as “a dense mononuclear infiltrate 
filling the upper dermis.” The authors concluded that 
such a large series excluded the possibility of trauma, 
irritation or perifolliculitis as a source of the infiltrate in 
most cases. However, cases with either pronounced or 
very strong inflammatory infiltrate were not numerous 
and therefore, in our opinion, trauma or external irritant 
was not excluded in those instances. The nature of the 
lymphocytic infiltrate mainly consisted of T-cells (CD20+ 
B-cells were virtually absent) [3] with a striking predomi-
nance of CD4+ T-cells over CD8+ T-cells [3, 4] (Figure 2). 

 Plasma cells in the inflammatory infiltrate 
of melanocytic nevi: not always an 
ominous sign 

Evidence of plasma cells in the inflammatory infiltrate 
of a melanocytic lesion was traditionally considered a 
worrying feature in certain diagnostic contexts. The 

differential diagnosis between halo nevus and melanoma 
is an example: plasma cells are very few in halo nevus, 
but are easy to find in many melanomas [5, 6]. Plasma 
cells are also useful in the diagnosis of desmoplastic 
melanoma (with plasma cells) versus desmoplastic Spitz 
nevus (without plasma cells) [7]. However, a few plasma 
cells commonly accompany banal common melanocytic 
nevi. In one study, they were found in up to 41% of 
melanocytic nevi and were “easy to find” in around 10% 
of the cases [8] (Figure 3). The current study also adds 
new data on the abundance of plasma cells in Duperrat 
nevus as a common finding. 

 Meyerson nevus and Meyerson pheno-
menon: the “eczematous” type of inflam-
matory component 

Meyerson nevus shows eczematous erythematous 
papulosquamous clinical changes superimposed on a 
melanocytic nevus [1, 9]. The term “Meyerson pheno-
menon” refers to a similar inflammatory reaction of 
lesions different from melanocytic nevi, such as keloids, 
seborrheic keratoses, carcinomas or dermatofibromas [10]. 

Many of the histopathological changes seen in 
Meyerson nevus involve the epidermis, such as spongiosis, 
vesiculation or parakeratosis. They are accompanied by an 
interstitial inflammatory infiltrate in the superficial dermis 
as well as by some exocytosis of lymphocytes [11–13]. 
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Figure 2 – Melanocytic nevus with mild nonspecific inflammatory response made of T-cells with a predominance of 
CD4+ cells. HE staining: ×40, ×200; CD4 immunostaining, ×40; CD8 immunostaining, ×40. 

 
Figure 3 – Immunohistochemical study with CD138 in a heavily-inflamed intradermal nevus without atypia. Some 
occasional plasma cells are positive in the infiltrate. Plasma cells are easily found also in the routine HE staining: 
×25, ×100, ×400; CD138 immunostaining, ×200. 
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The etiology of the superimposed inflammatory 
changes of Meyerson nevus is not clear. It has been 
suggested that it could be the result of allergic contact 
dermatitis [11], a hypersensitivity reaction [14], or a 
response to solar exposure [11, 12, 15]. 

The inflammatory infiltrate is perivascular and mainly 
made up of CD4+ T-cells with a minority of CD8+ cells, 
but without signs of melanocytic regression [10, 16] 
(Figure 4). We have also had the opportunity to investigate 
the PD-1, BCL-6 and CD10 expression by the T-cells in 
two Meyerson nevi that we have recently examined. These 
three markers are considered indicative of follicular T-
helper origin. About a third of the T-cells expressed PD-1 
in both cases; however, they lack expression of BCL-6 
and CD10. 

 Melanocytic nevus with regression: CD8+ 
T-cells rule 

Regression is a complex phenomenon of active des-
truction of the melanocytic tumor, which has prognostic 
meaning in malignant melanoma. However, regression 
also happens in benign melanocytic nevi, so much so that 
it has been claimed that “we are born and we die without 
nevi” [17]. 

Several pathogenic mechanisms have been implicated 
in the regression of melanocytic nevi, but the most 

plausible is immunologic [18]. Some cases of regressing 
nevi have been induced by therapeutic antibodies [19]. 

Regression is histologically defined as: (a) a band-
like accumulation of lymphocytes underlying the tumor, 
(b) lymphocytes breaking the tumor into nests that may 
contain apoptotic tumor cells and (c) a variable presence 
of melanophages [20]. 

Although it was traditionally claimed that regression 
in nevi is not accompanied by fibrosis (contrary to what 
occurs in melanoma), some studies have demonstrated 
that in the late stages of regressing nevi, there can be  
a peculiar type of fibrosis made of thin and delicate 
collagen bundles, randomly disorganized and accompa-
nied by a low density of fibroblasts [21]. This contrasts 
with the thick collagen bundles of melanoma with 
regression. However, there is a type of regressing nevus 
in which the sclerosis can be prominent: the sclerosing 
nevus pseudomelanoma type [22–24]. Halo type is the 
best-known modality of regression, but there are several 
other patterns of regressing melanocytic nevi not related 
to the halo phenomenon [21]. 

The involved inflammatory cells in regressing mela-
nocytic nevi are mainly CD8+ T-cells [20] and they are 
predominantly located in the periphery of the nevus [20] 
(Figure 5). 
 

 
Figure 4 – Typical Meyerson nevus with prominent spongiotic changes in the epidermis and a prominent inflammatory 
infiltrate mainly made up of CD4+ T-cells. HE staining: ×25, ×100; CD4 immunostaining: ×25, ×100 (inset); CD8 
immunostaining: ×25, ×100 (inset). 
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Figure 5 – A melanocytic nevus with many signs of regression, including lymphocytes disrupting groups of melanocytes, 
as well as many melanophages. The inflammatory infiltrate is prominent and mainly made up of CD8+ T cells. HE 
staining: ×25, ×200; CD4 immunostaining: ×25, ×100 (inset); CD8 immunostaining: ×25, ×100 (inset). 

 Sutton (halo) nevus and halo reaction 

Sutton nevus is a peculiar type of regressing mela-
nocytic nevus, also known as halo nevus. Clinically, the 
nevus is surrounded by a peripheral hypopigmented halo. 
Cases in which the inflammatory reaction is histopatho-
logically demonstrated, but there is no clinical evidence 
of a halo, are better referred as “halo reaction” cases. 

The amount of the inflammatory infiltrate in halo 
nevus varies from moderate to dense, although some 
authors have defined halo nevus as “... a melanocytic 
lesion overwhelmed by a dense inflammatory infiltrate...” 
[25]. The amount of lymphocytes also varies with time 
and is only moderate in the final stages of regression 
[26, 27]. 

The inflammatory infiltrate is mainly made of T-cells 
(around 80% of cells) [28, 29]. Some authors claim that 
CD8+ T-cells are the majority in the infiltrate through 
all the stages of the lesion, varying from 75% in early 
lesions to more than 90% in advanced lesions. Other 
studies, however, have demonstrated equal proportions 
of CD4+ and CD8+ T-cells in some stages [27]. In 
general, it is accepted that the CD4:CD8 ratio can vary 
from 1:1 to 1:3 [27, 30, 31], but the infiltrate should 
never consist of a predominance of CD4+ lymphocytes. 
This contrasts with melanoma regression, in which the 

number of CD4+ cells overcomes the number of CD8+ 
T-cells [26, 27, 31–33]. 

The few studies available on the inflammatory 
infiltrate of Sutton nevi have focused on the CD4:CD8 
ratio, without investigation of many of the cytotoxic 
markers. Bayer-Garner et al. included CD56 in their 
studies on halo nevus [27] and concluded that the number 
of CD56-positive cells in the early stages of halo nevus 
was increased over those seen in other regressing lesions 
such as benign lichenoid keratosis or keratoacanthoma 
[27]. 

Therefore, we decided to investigate several cytotoxic 
markers in the inflammatory infiltrate of nine cases of 
Sutton nevus, including CD8, Granzyme B, TIA-1, CD56 
and CD57. Table 2 shows the clinical data of the cases 
included in the study (age and gender of the patients; 
location of the lesions) as well as the results of immuno-
staining for every marker. 

Although CD8+ T-cells outnumbered the lymphocytic 
infiltrate (maximal CD4:CD8 40:60), most of the cells 
did not express cytotoxic markers. None of the markers 
was expressed by more than 10% of the lymphocytes 
and in many cases only scattered positive cells were 
evidenced (Figure 6). This was somewhat surprising 
because it has traditionally been claimed that the response 
evidenced in Sutton nevus is cytotoxic [27] based on the 
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predominance of CD8+ T-cells. However, it is currently 
known that there are several subsets of CD8+ T-cells 
and that the expression of cytolytic markers can vary 
according to their stage of differentiation [34]. Lack  
of expression of cytotoxic markers by a CD8+ T-cell 
population might be related to non-cytotoxic functional 
attributes such as activation, co-stimulation, regulation and 

homeostasis of T-cells, as well as to homing potential 
(chemotaxis and adhesion) [35]. We also know that tumoral 
regression is not exclusively cytotoxic and that there are 
several mechanisms through which a lymphocytic infiltrate 
can induce tumoral regression [36]. Our findings suggest 
that the regression of nevi might happen mainly through 
an alternative non-cytotoxic pathway. 

Table 2 – Studied cases of Sutton 

Case 
No. 

Age  
[years] 

Gender 
Location of the 

lesion 
CD4/CD8 ratio 

[%] 
Granzyme B TIA-1 CD56 CD57 

1. 33 M Abdomen 40/60 Scattered cells 5% Scattered cells Scattered cells 

2. 46 F Chest 20/80 3% 5% 5% 3% 

3. 11 F Thigh 35/65 Scattered cells 10% 3% 1% 

4. 22 F Back 30/70 3% 10% 5% 3% 

5. 21 M Back 40/60 5% 5% 5% 3% 

6. 15 F Back 40/60 3% 3% 5% 5% 

7. 25 M Face 30/70 3% 5% 1% 7% 

8. 40 M Unknown 10/90 2% 5% 3% 3% 

9. 10 F Unknown 10/90 0% 0% 0% Occasional (less than 1%)

M: Male; F: Female. 

 
Figure 6 – Predominance of CD8+ (B) over CD4+ T-cells (A) in a Sutton nevus. TIA-1+ cells (C) as well as Granzyme 
B+ cells (D) are scattered. (A and B) ×25; (C and D) ×200. 

 Wiesner nevus: not yet investigated 

Wiesner nevus was recently identified as a melanocytic 
tumor with distinctive clinical, histopathological and 
molecular diagnostic criteria [37, 38]. This tumor is the 
cutaneous hallmark of a susceptibility syndrome associated 
with cutaneous or uveal melanoma, renal cell carcinoma, 
mesothelioma and other neoplasias [39–42]. The syndrome 
is associated with biallelic loss or inactivation of BAP1 

in chromosome 3p21,38 which is a binding partner of 
BRCA1 and has been functionally implicated in DNA 
damage response [43, 44]. BAP-1 expression can be 
investigated by immunohistochemistry for the BAP-1 
antibody; while most spitzoid nevi express this marker 
(Figure 7), Wiesner nevi do not. Moreover, up to 88% of 
Wiesner nevi carry BRAF mutations, which is unusual 
in Spitz nevi [37]. 
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Wiesner nevi are made up of various atypical mela-
nocytic populations in an irregular nested or sheet-like 
array, with the large epithelioid melanocyte being the 
leading cell type. There is often an accompanying 

inflammatory infiltrate, which is usually spare. However, 
the CD4:CD8 ratio of this infiltrate has not yet been 
investigated (verbal confirmation by Dr. Kutzner). 
 

 
Figure 7 – Prominent inflammatory infiltrate in a melanocytic nevus in which many of the melanocytic cells showed 
epithelioid features. Immunostaining for BAP1 showed expression of the marker by many of the melanocytic cells. 
HE staining: ×25, ×400; BAP1 immunostaining: ×25, ×400. 

 BAP1-negative atypical Spitz nevus 

Apart from the nevi seen in the BAP1-related familial 
tumor syndrome, loss of BAP1 expression has been shown 
in sporadic cases of nevi that show histopathological 
features resembling the so-called atypical Spitz tumors 
[45]. About a third of these cases present with significant 
numbers of tumor-infiltrating lymphocytes (“halo-Spitz 
nevus”). However, CD4 and CD8 subpopulations have 
not been categorized in this type of tumor. 

 Conclusions 

In summary, the inflammatory infiltrate accompanying 
the best-known types of nevi is as follows: Duperrat nevus: 
a mixed inflammatory reaction that includes histiocytes, 
foreign-body multinucleated giant cells, polymorpho-
nuclears, lymphocytes (predominantly CD4+) and plasma 
cells (commonly abundant); common melanocytic nevus 
with reactive inflammatory infiltrate: an inflammatory 

infiltrate mainly made up of CD4+ T-cells; Meyerson 
nevus: an inflammatory infiltrate mainly made up of CD4+ 
T-cells. Some of these T-cells express PD-1 but other 
follicular T-helper markers, such as BCL-6 or CD10, 
are absent; melanocytic nevus with halo phenomenon: a 
dense inflammatory infiltrate with lymphocytes in a 
CD4:CD8 ratio varying from 1:1 to 1:3; Sutton nevus: a 
dense inflammatory infiltrate with lymphocytes in a 
CD4:CD8 ratio varying from 1:1 to 1:3. Most of these 
CD8+ T-cells do not express cytotoxic markers; Wiesner 
nevus: a spare lymphocytic infiltrate in most cases (nature of 
the infiltrate not yet investigated); BAP1-negative atypical 
Spitz nevus: a significant number of tumor-infiltrating 
lymphocytes (nature of the infiltrate not yet investigated). 
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