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        An important watershed in the pathology of 
pigmented lesions was the work of Sophie Spitz 
carried out that defi ned juvenile melanoma, the 
lesion that we now call spindle and/or epithe-
lioid cell nevus of Spitz (Spitz  1948 ; Spatz 
and Barnhill  1999 ; Weedon and Little  1977 ; 
Paniago- Pereira et al.  1978 ). These observa-
tions resulted in a new understanding of child-
hood lesions and the resulting dramatic change 
in the management of these lesions. These sem-
inal fi ndings have allowed for the identifi cation 
of a subset of lesions with rapid growth that 
have a characteristic spindle and epithelioid 

histologic appearance. The discovery of these 
lesions has also led to an understanding of vari-
ants of spindle and epithelioid cell tumor that 
do not show the maturation of the Spitz nevi 
but form expansile nodule (Barnhill et al.  1999 ; 
Ludgate et al.  2009 ). Some of these lesions that 
have been referred as atypical Spitz nevi can 
rarely metastasize (Busam et al.  2009 ; Smith 
et al.  1989 ). The impact of Sophie Spitz’ dis-
covery has far reaching consequences but also 
led to a revolution in the observation that these 
lesions can occur in children but also in adults 
(Weedon and Little  1977    ). 

        M.  P.   Hoang ,     MD      (*) 
  Harvard Medical School ,   Boston ,  MA ,  USA   

  Department of Pathology ,  Massachusetts General 
Hospital ,   55 Fruit Street Warren 820 ,  Boston , 
 MA   02114 ,  USA    
 e-mail: mhoang@mgh.harvard.edu   

    M.  C.   Mihm   Jr. ,  MD      (*) 
  Harvard Medical School ,   Boston ,  MA ,  USA    

  Department of Dermatology, Brigham 
and Women’s Hospital ,   Boston ,  MA ,  USA    

  Melanoma Program, Dana Farber Brigham 
and Women’s Cancer Center , 
  41 Louis Pasteur Avenue, Room 317B , 
 Boston ,  MA   02115 ,  USA   
 e-mail: mmihm@mgh.harvard.edu  

  5      Spindle and Epithelioid Cell (Spitz) 
Nevus and Variants 

           Mai     P.     Hoang       and     Martin     C.     Mihm     Jr.     

mailto:mhoang@mgh.harvard.edu
mailto:mmihm@mgh.harvard.edu


144

    Case 5A 

  Clinical History   A ten-year-old female with a 
pigmented lesion on her trunk  

  Microscopic Description   The epidermis shows 
marked epidermal hyperplasia in which there are 
multiple nests of cells and both lateral edges of the 
lesion are sharply circumscribed (Fig.  5.1 ). These 
nests are vertically oriented perpendicular to the 
long axis of the epidermis (Fig.  5.2 ). An interesting 
architectural feature is that at the edges of the 
lesion, which are also the edges of the nodule, 
the rete ridges as well as the nests are angular and 
outlining the inverted triangle characteristic of 
the Spitz nevus with the apex in the deep dermis. 
The cells infi ltrate into the reticular dermis where 
they break up into small nests and single cells 
(Fig.  5.3 ). As they become smaller, they retain 
the appearance of the intraepidermal cells. The 
cytomorphology of the cells in the intraepidermal 
nests is spindle in appearance and contains oval 
nuclei with chromatin distribution in a delicate 
manner and small nucleoli (Fig.  5.4 ). Cells with 
similar morphology are present in the dermis 
in nests and as single cells (Fig.  5.5 ). Brightly 
eosinophilic globules are present within the 
upper portion of the epidermal nests (Fig.  5.4 ). 
These large Kamino bodies are characteristic of 
Spitz nevus (Kamino et al.  1979 ). A rare mitosis 
is noted within the intraepidermal nest (Fig.  5.6 ). 
The margins are free. We do not recommend any 
further treatment unless the lesion recurs.

          Diagnosis   Spindle and epithelioid cell (Spitz) 
nevus, compound type  

  Comment   Approximately two thirds of patients 
with Spitz nevi are over 20 years of age with a 
female predominance in a recent series of 247 
cases (Cesinaro et al.  2005 ). In a large series of 
652 Spitz nevi, 30 % were located on the lower 
extremities, 26 % on the head and neck, and 25 % 

on the upper extremities (Gartmann and Ganser 
 1985 ). The most common presentation is an 
asymptomatic; pink-, red-, or fl esh-colored; and 
dome-shaped nodule (Weedon and Little  1977 ), 
often less than 1 cm in size. Rarely, they can be 
multiple or agminated (Hamm et al.  1987 ).  

 The changes seen in this lesion are char-
acteristic of Spitz nevus. It can be junctional, 
compound, or intradermal. The majority are 
compound. In 10–20 %, the Spitz nevi are intra-
dermal, and these are seen mainly in adults 
(Weedon and Little  1977 ). Spitz nevi are char-
acterized by architectural and cytologic sym-
metry. There is uniformity of cells and nuclei, 
especially from side to side in horizontal zones. 
The classic “raining-down” pattern of the cells is 
well shown in this lesion. Also excellent exam-
ples of Kamino bodies are present within the 
intraepidermal nests (Kamino et al.  1979 ). The 
lesion lacks the “consumption of the epidermis” 
(Hantschker et al.  2004 ) and is often associated 
with a hyperplastic epidermis (Scott et al.  1989 ). 
The cells show an excellent transition from nests 
of cells to single cells. This change along with 
the diminution in size of the cells from top to bot-
tom is characteristic of Spitz nevus. Rare mitoses 
are often noted within the intraepidermal compo-
nent of the lesion. The dermal component rarely 
shows mitotic activity. The absence of ulceration 
and partial regression are all features associated 
with benign Spitz nevus.   

 Key Histologic Features 

 Spindle and epithelioid cell (Spitz) nevus 
(Figs.  5.1 ,  5.2 ,  5.3 ,  5.4 ,  5.5 , and  5.6 )
•    Marked epidermal hyperplasia.  
•   Circumscribed, wedge-shaped, or 

plaque growth pattern.  
•   Discrete nests of benign spindle cells 

with raining-down appearance infi ltrate 
the dermis and exhibit maturation.    
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  Fig. 5.1    Multiple large nests of 
melanocytes are seen in association 
with marked epidermal hyperplasia       

  Fig. 5.2    The junctional nests are 
oriented perpendicular to the long axis 
of the epidermis       

  Fig. 5.3    As the melanocytes infi ltrate 
into the reticular dermis, they exhibit 
maturation by breaking up into small 
nests and single cells       
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  Fig. 5.5    Nested and single melanocytes 
with similar morphology are seen in 
the dermis       

  Fig. 5.6    A rare mitosis is noted 
within the intraepidermal nest       

  Fig. 5.4    The junctional melanocytes 
are spindle and with oval nuclei, small 
nucleoli, and delicate chromatin 
distribution       
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    Case 5B 

  Clinical History   A 40-year-old male with a 
pigmented lesion on his leg  

  Microscopic Description   Low-power exami-
nation reveals a polypoid excrescence of the 
epidermis and dermis fi lled with a cellular 
infi ltrate (Fig.  5.7 ). Higher-power examination 
shows effacement of the epidermis without 
evidence of an intraepidermal melanocytic 
proliferation (Fig.  5.8 ). The dermal cells are 
spindle in characteristic and are present in nests 
and in fascicles (Fig.  5.9 ). Toward the deeper 
dermis, the nests break up into single cells, but 
the cells maintain not only their size but also their 
nuclear characteristics. These cells are in a dense 
fi brotic dermis with small- to intermediate-sized 
collagen bundles that are separating the nests as 
well as surrounding the single cells (Fig.  5.9 ). 
Coursing through this dense matrix are quite 
prominent vessels with very thin walls and 
fl attened endothelial cells. The fi brosing response 
delimits the lower edge of the lesion so that 
the entire lesion is a fi brocellular proliferation 
(Fig.  5.10 ). There are no mitoses and there is 
no evidence of host response or ulceration. The 
lesion presents at the margin. A conservative re- 
excision is recommended to prevent a recurrence. 
Alternatively, close follow-up of the patient is 
recommended, and a re-excision is performed if 
the lesion is recurred.

        Diagnosis   Desmoplastic Spitz nevus, intradermal 
type  

  Comment   Spitz nevi can exhibit a wide 
spectrum of histologic appearance including 
myxoid (Hoang  2003 ), desmoplastic (Barr et al. 
 1980 ), hyalinizing (Suster  1994 ), angiomatoid 
(Diaz-Cascajo et al.  2000 ), pagetoid (Busam 
and Barnhill  1995 ), halo (Harvell et al.  1997 ), 
plexiform    (Spatz et al.  1999b ), heavily pigmented 
spindle cell (Barnhill et al.  1991 ), and combined 
variants.  

 Desmoplastic Spitz nevus typically presents 
as a fi rm dome-shaped papule or nodule on the 
extremities (Barr et al.  1980 ). The desmoplastic 

or sclerosing Spitz nevus is always a predomi-
nantly dermal lesion; however, in some cases, one 
may fi nd rare junctional nests (Barr et al.  1980 ). It 
is important to recognize the fi brocellular lesion 
in which the fi brous response delimits the extent 
of the lesion. This type of response is character-
istic of a benign proliferative lesion in contrast to 
desmoplastic melanoma in which there is infi ltra-
tion in a highly irregular nature. In a desmoplastic 
Spitz nevus, the tumor is very well defi ned by the 
stroma, and the lesion is well demarcated from the 
adjacent dermis. The next important observation 
is the appreciation of the Spitzoid character of the 
nevus cells. Thus the cells have prominent nuclei 
with visible nucleoli and ample cytoplasm. Some 
are with cytoplasmic intranuclear pseudoinclu-
sion. One of the more helpful clues in differenti-
ating desmoplastic Spitz nevus from desmoplastic 
melanoma is the presence of epithelioid cells with 
often ample cytoplasm and round nuclei scattered 
throughout the lesion. In desmoplastic melanoma, 
the fi brosing area does not show scattered epithe-
lioid cells. Also the absence of a radial growth 
phase equivalent or simple prominent melano-
cytic hyperplasia is distinct from desmoplastic 
Spitz nevus in which there are rare junctional 
nevus nests. Neurotropism can be seen with des-
moplastic Spitz nevus. As far as the cell popula-
tion in desmoplastic Spitz nevi is concerned, the 
epithelioid cells are predominantly seen in young 
adolescence, whereas lesions in later adolescence 
or adulthood are composed of spindle neoplastic 
cells. Our usual recommendation is conservative 
re-excision if the lesion extends to the edges of 
the lesion.   

 Key Histologic Features 

 Desmoplastic Spitz nevus (Figs.  5.7 ,  5.8 , 
 5.9 , and  5.10 )
•    A dense eosinophilic fi brous response 

delimits the extent of the lesion.  
•   Neoplastic cells with a Spitzoid appear-

ance – spindled or epithelioid cells, 
abundant cytoplasm, and vesicular 
nuclei.  

•   Little or no infl ammation.    
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  Fig. 5.8    There is no 
evidence of a junctional 
melanocytic proliferation       

  Fig. 5.7    A polypoid and 
cellular proliferation of 
spindle melanocytes is seen 
in the epidermis and dermis       
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  Fig. 5.9    Fascicles of spindle 
melanocytes are seen within 
a dense fi brotic dermis       

  Fig. 5.10    Prominent vessels 
and fi brotic response outline 
the lower edge of the lesion       
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    Case 5C 

  Clinical History   A 24-year-old female with a 
right hip lesion  

  Microscopic Description   Low-power magnifi -
cation exhibits irregular epidermal hyperplasia 
with a prominent and dense dermal nevus 
component (Fig.  5.11 ). Eccentrically on both sides 
of the dermal component, there is elongation of 
rete ridges with fusion focally with proliferation 
of single melanocytes within the elongated rete 
ridges (Fig.  5.12 ). High- power examination 
reveals densely pigmented intraepidermal and 
dermal nests of spindle and epithelioid cells. 
The intraepidermal nests continue on both sides 
of the dermal component where they gradually 
merge with a proliferation of atypical epithelioid 
melanocytes within the hyperplastic rete ridges 
(Fig.  5.12 ). They are associated with fusion of the 
rete ridges by nests of melanocytes (Fig.  5.13 ). 
In addition, there is characteristic stromal 
proliferation of dysplastic nevus such as lamellar 
fi brosis, increased vascularity, and increased 
infl ammatory infi ltrate. The margins are free with 
the lesion extending to 0.5 mm from one tissue 
edge. Because of the marked cytologic atypia of 
the cells and the unusual appearance of the lesion, 
we recommend a re-excision with 5 mm margin.

       Diagnosis   Compound dysplastic nevus with 
Spitzoid features  

  Comment   The current case is one that causes 
a great deal of confusion among clinicians and 
dermatopathologists (Ko et al.  2009 ). It is a 
combined lesion with focal Spitzoid features, but 
the majority of the lesion is a dysplastic nevus. 
We do not diagnose the lesion as “combined”; 
   because there is merging of the spindle cells and 
the dysplastic cells so that the spindle cells appear 
to arise in an area of dysplasia. In addition in the 
area of both dysplasia and spindle cells, there are 
stromal and architecture features of dysplastic 
nevus. We recommend treatment of this lesion in 
the same manner as that for dysplastic nevi, and 
we grade the atypia accordingly.    

 Key Histologic Features 

 Compound dysplastic nevus with Spitzoid 
features (Figs.  5.11 ,  5.12 , and  5.13 )
•    Eccentrically on both sides of the der-

mal component, there is elongation of 
rete ridges with fusion focally.  

•   Proliferation of single melanocytes in 
the elongated rete ridges with character-
istic stromal changes.  

•   Scattered densely pigmented intraepi-
dermal and dermal nests of spindle and 
epithelioid cells.    
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  Fig. 5.11    A compound melanocytic 
proliferation is seen in association 
with irregular epidermal hyperplasia       

  Fig. 5.12    Elongation of rete ridges 
and focal fusion of pigmented 
junctional nests of melanocytes are 
seen eccentrically on one side of the 
lesion       

  Fig. 5.13    Nests and single atypical 
melanocytes are seen within the 
epidermis       
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 Key Histologic Features 

 Combined compound dysplastic nevus and 
desmoplastic Spitz nevus (Figs.  5.14 ,  5.15 , 
 5.16 , and  5.17 )
•    Nests of pigmented atypical melano-

cytes irregularly disposed along the 
basal aspect of the epidermis, associated 
with lamellar fi brosis.  

•   Below the nevus is an oval zone of dense 
fi brous tissue containing cells that are 
both spindle and epithelioid with classic 
Spitz-like characteristic.    

    Case 5D 

  Clinical History   A 24-year-old female with a 
lesion on her left cheek  

  Microscopic Description   The epidermis shows 
characteristic elongation of rete ridges in which 
there are numerous melanocytes with variable 
degree of atypia scattered along the dermal-
epidermal junction (Figs.  5.14  and  5.15 ). In 
addition, there are nests of pigmented atypical 
melanocytes irregularly disposed along the basilar 
area (Fig.  5.16 ). These changes are all present 
in a brightly eosinophilic dermis with lamellar 
fi broplasia and concentric fi brosis. In addition, 
the dermal vessels are prominent. There are foci 
of infl ammation. In the lower papillary dermis, 
there are nests of ordinary type-B nevus cells 
(Fig.  5.16 ). Below the nevus is an oval zone of 
cells and fi brous tissue so that the inferior border 
is sharply demarcated from the reticular dermis 
(Fig.  5.17a ). The cells comprising this areas are 
both spindle and epithelioid with classic Spitz-
like characteristic (Fig.  5.17b ). The eosinophilic 
collagen is composed of small bundles in contrast 
to the adjacent reticular dermis. This fi brocellular 
area is characteristic of a sclerosing Spitz nevus. 
There are no mitoses, no marked pleomorphism, 
and no infl ammatory infi ltrate.

        Diagnosis   Combined compound dysplastic 
nevus and desmoplastic Spitz nevus  

  Comment   The term “combined nevus” is used 
to describe the combination of any two histologic 

patterns of nevi, congenital or acquired, found in 
the same lesion (Pulitzer et al.  1991 ). This lesion 
represents an unusual presentation of a dysplastic 
nevus with a sclerosing spindle and epithelioid 
cell. Although uncommon, the lesion is not rare, 
and it is usually sent in consultation as myxoid 
or desmoplastic melanoma arising in association 
with a compound dysplastic nevus. The clue to 
the diagnosis is the very sharp demarcation of the 
lesion and the underlying stroma. Furthermore, 
the cells upon careful inspection show epithelioid 
appearance with wispy cytoplasm admixed with 
spindle cells. The diagnosis is successfully 
made when one appreciates the overall banal 
appearance of the infi ltrating cells. It    is important 
to emphasize that as in the compound nevus of 
Spitz the reticulin stain will demonstrate reticulin 
fi bers investing single cells within the nests – a 
feature of benignity. We usually recommend 
excision if the lesion extends to the margins.    
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  Fig. 5.14    A compound melanocytic 
proliferation is seen in association 
with prominent elongation of rete 
ridges       

  Fig. 5.15    Nests of pigmented atypical 
melanocytes are seen irregularly 
disposed along the basilar area       

  Fig. 5.16    Nests of ordinary type-B 
nevus cells, lamellar fi broplasia, and 
concentric fi brosis are seen in the 
papillary dermis       
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  Fig. 5.17    ( a ,  b ) Spindle and 
epithelioid melanocytes are 
seen in the underlying 
fi brotic dermis       
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    Case 5E 

  Clinical History   A 46-year-old female with an 
atypical nevus on her left thigh  

  Microscopic Description   Low-power exami-
nation reveals an area of epidermal hyperplasia 
in which there are  numerous nests of pigmented 
melanocytes (Figs.  5.18  and  5.19 ). Together with 
the changes of epidermis, these changes form 
a plaque-like lesion. High- power examination 
reveals nests composed of uniform cells 
(Fig.  5.20 ). These nests are sharply demarcated 
from both sides of the lesion. The spindle cells 
within these nests run perpendicular to the long 
axis. In several areas, one sees separation of 
the cohesive nests from the adjacent epidermis 
by spaces. These spaces often cap the nests 
(Fig.  5.20 ). They throw in the contrast and 
emphasize the striking cohesion of the nests of 
spindle cells of this lesion. In the dermis, there 
are scattered nests of spindle cells numbering 
from 3 to 5 cells with the exact appearance of the 
intraepidermal cells (Fig.  5.21 ). The margins are 
free, and we do not recommend further therapy.

        Diagnosis   Pigmented spindle cell nevus of 
Reed, compound type  

  Comment   Considered as a distinct entity and 
not a variant of Spitz nevus, pigmented spindle 
cell nevus (Reed nevus) is a well-circumscribed 
dark papule that is frequently located on the 
thigh of young adults (Barnhill and Mihm  1989 ; 
Smith  1987 ; Sagebiel et al.  1984 ). Pigmented 
spindle cell nevus of Reed differs from the Spitz 
nevus in that it is a lesion of the epidermis and 
papillary dermis and thus often forms a plaque-
like lesion rather than a nodule (Smith  1987 ). 
The Spitz nevus on the other hand is a lesion 
of the reticular dermis, and it is associated with 
deep infi ltration of cells into the lower reticular 

dermis. The features that are immediately helpful 
in diagnosing the pigmented spindle cell nevus 
of Reed are the sharply circumscribed nests of 
nevomelanocytes with sharp borders. Secondly, 
the cohesion of the cells and nests with often a 
space separating the epidermis from the nevus 
nests is very characteristic (Sau et al.  1993 ). The 
cells in the nests are oriented predominantly in a 
90° angle perpendicular to the long axis but may 
also form concentric arrangement or horizontally. 
There is quite variation in the pigmentation 
of the cells, but the appellation of pigmented 
spindle cell nevus of Reed applies to all lesions 
including those with intracorneal pigmentation 
even though there is no prominent pigmentation 
of the nests. There is often a collection of small 
nests of cells in the papillary dermis that are 
widely scattered. Kamino bodies can usually 
be demonstrated with deeper sections (Sau 
et al.  1993 ). As in Spitz nevus, extension along 
adnexal structures is common. An infl ammatory 
infi ltrate that usually contains variable amount 
of lymphocytes and melanophages is present. 
Mitotic fi gures are rare and do not affect the 
dermal component. Occasionally, there is a halo 
of pigment occurring around pigmented spindle 
cell nevus of Reed when it undergoes the halo 
phenomenon. In the latter, the entire lesion is 
involved, whereas focal regression is worrisome 
for a malignant process.    

 Key Histologic Features 

 Pigmented spindle cell nevus of Reed, 
compound type (Figs.  5.18 ,  5.19 ,  5.20 , and 
 5.21 )
•    A lesion of the epidermis and papillary 

dermis  
•   Symmetrical predominantly intraepider-

mal arrangement of discrete nests of spin-
dle cells with raining-down appearance    
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  Fig. 5.18    A proliferation of 
spindle and pigmented 
melanocytes are seen within 
a hyperplastic epidermis and 
in the superfi cial dermis       

  Fig. 5.19    The large 
junctional nests are cohesive 
and arranged perpendicular 
to the epidermis       
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  Fig. 5.21    Scattered small 
nests of spindle cells with 
similar appearance to the 
intraepidermal ones are seen 
in the superfi cial dermis       

  Fig. 5.20    The melanocytes 
are uniformly spindle and 
pigmented       
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    Case 5F 

  Clinical History   A 34-year-old female with a 
lesion on her left inner knee  

  Microscopic Description   This lesion consists 
of multiple aggregates of spindle cells present 
within the intraepidermal and dermal nests 
(Figs.  5.22  and  5.23 ). The intraepidermal nests 
show some upward  migration to the granular 
layer of the epidermis with some “consumption” 
of the epidermis. The cells are sharply demarcated 
from the adjacent epidermis (Fig.  5.24 ). Between 
the nests, there is some evidence of melanocytic 
atypia where the cells are present as single 
cells within the basilar region of the epidermis 
(Fig.  5.24 ). Furthermore, there are dermal nests 
with variable size and degree of hyperchromasia. 
There are no mitoses. There is indeed a striking 
host response with fi brosis separating the nodules 
(Fig.  5.25 ). There is no evidence of regression. 
The lesion is present at the margin and should be 
re-excised with a 5–10 mm margin.

        Diagnosis   Pigmented spindle cell nevus of 
Reed with moderate cytologic atypia of both the 
dermal and intraepidermal components  

  Comment   The pigmented spindle cell nevus 
of Reed can have atypical features including 
pagetoid spread (Barnhill et al.  1991 ). This type 
of spread, however, is common in nevi especially 
in children below 5 years of age. In other aspects, 
this lesion shows a prominent dermal component 
that is unusual for a Reed nevus. This type of 
diffuse proliferation of nests within the papillary 
dermis is associated with an atypical Reed nevus. 
In the typical or conventional Reed nevus, there 
is usually only a rare nest within the papillary 
dermis. This pattern of growth leads to the 
diagnosis of atypical Reed nevus, and we would 
recommend a conservative re-excision.    

 Key Histologic Features 

 Pigmented spindle cell nevus of Reed 
with moderate cytologic atypia of both the 
dermal and intraepidermal components 
(Figs.  5.22 ,  5.23 ,  5.24 , and  5.25 )
•    Symmetrical arrangement of discrete 

nests of spindle cells with raining-down 
appearance with atypical features of 
expansile nests in the dermis and cyto-
logic atypia    
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  Fig. 5.23    The junctional 
nests are irregular, distort the 
architecture of the epidermis, 
and migrate toward the 
granular layer       

  Fig. 5.22    The intraepider-
mal and dermal nests are 
comprised of pigmented and 
spindle melanocytes       
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  Fig. 5.25    Variably sized 
dermal nests are seen 
associated with infl ammatory 
infi ltrate of lymphocytes and 
melanophages       

  Fig. 5.24    The junctional 
nests of melanocytes are 
sharply demarcated from the 
adjacent epidermis       
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    Case 5G 

  Clinical History   A 15-year-old male with a 
pigmented lesion on his back  

  Microscopic Description   This lesion exhibits 
a striking intraepidermal component and dermal 
component (Figs.  5.26  and  5.27 ). The intraepidermal 
component is composed predominantly of nests of 
cells scattered along the basilar region (Fig.  5.28 ). 
The other aspect is the striking dermal proliferation 
that even at low power shows pleomorphism 
(Fig.  5.27 ). Higher inspection of the intraepidermal 
component reveals discreet nests of benign spindle 
cells in the lower half of the epidermis (Fig.  5.29 ). 
The spindle cells tend to arrange perpendicular 
to the epidermis. In addition, there is a striking 
proliferation of single epithelioid cells exhibiting 
prominent pagetoid spread (Fig.  5.29 ). These cells 
are confi ned to the nested area – an important 
criterion of Haupt and Stern ( 1995 ). In this article, 
they described the frequency of pagetoid spread in 
benign as well as malignant melanocytic lesions. 
The dermal component shows pleomorphism at 
all levels, and the pleomorphic cells are similar 
throughout the entire lesion (Figs.  5.30  and  5.31 ). 
In addition, these cells become smaller and break 
up into single cells at the base of the lesion – a 
characteristic of an atypical Spitz nevus in which 
the pattern of maturation is preserved (Fig.  5.30 ). 
Because this lesion approaches the deep margin, we 
recommend at least a 5 mm margin on re-excision.

          Diagnosis   Atypical Spitz nevus  

  Comment   Atypical Spitz nevus is used to 
designate a lesion with atypical histologic 

features that are not commonly associated with 
Spitz nevus (Barnhill et al.  1999 ). We designate 
a lesion as an atypical Spitz nevus when 
there are suffi cient characteristics that allow 
exclusion of an aggressive Spitz tumor. These 
characteristics include the absence of ulceration 
and dermal mitotic activity. The presence of large 
intraepidermal nests of spindle and epithelioid 
cells leads to the expansion of epidermis and 
papillary dermis and expansile growth of dermal 
component. However, the expansile nests do 
not replace the dermis in sheetlike fashion but 
infi ltrate amidst the collagen bundles. Usually, 
atypical Spitz nevus does not assume a thickness 
greater than 2 mm. Evidence of maturation is 
always a reassuring sign. The atypical Spitz nevus 
has characteristics of an ordinary Spitz nevus, but 
they are exaggerated. Most of the benign lesions 
are not associated with partial involvement by 
infl ammation. When there is infl ammation in an 
atypical Spitz nevus, there is involvement of the 
entire lesion as seen in a halo nevus.    

 Key Histologic Features 

 Atypical Spitz nevus (Figs.  5.26 ,  5.27 , 
 5.28 ,  5.29 ,  5.30 , and  5.31 )
•    A proliferation of large expansile nests 

of spindle and epithelioid melanocytes 
in the dermis and at the dermal-epider-
mal junction  

•   Spindle cells with similar pleomorphism 
throughout the entire lesion  

•   Absence of ulceration and dermal 
mitotic activity  

•   Evidence of maturation    
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  Fig. 5.26    A proliferation of 
epithelioid melanocytes is seen within 
the epidermis and in the dermis       

  Fig. 5.27    The dermal melanocytes 
show striking pleomorphism       

  Fig. 5.28    Single and nested 
epithelioid melanocytes are seen 
scattered along the basilar region of 
the epidermis       
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  Fig. 5.30    Maturation is evident by 
the breaking up of the dermal nests 
into single cells at the base of the 
lesion       

  Fig. 5.31    The dermal melanocytes 
exhibit pleomorphism throughout the 
entire lesion       

  Fig. 5.29    Nests of spindle and 
epithelioid melanocytes are seen in the 
lower half of the epidermis       
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    Case 5H 

  Clinical History   A two-year-old male with a 
pigmented lesion on his posterior ear  

  Microscopic Description   This lesion consists 
of a strikingly polypoid excrescence fi lled with 
nests of spindle-shaped melanocytes (Figs.  5.32  
and  5.33 ). These cells are present in large fascicles 
superfi cially. The fascicles arrange haphazardly 
in relation to the epidermis (Fig.  5.34 ).    There are 
focal intraepidermal nests obviously at the site of 
origin of the tumor (Fig.  5.35 ). The fascicles in 
the nodules do not appear to break up into smaller 
nests and single cells. Vascular ectasia is present. 
These cells in the reticular dermis below show 
defi nite maturation as the large nests become 
smaller and the cells within them become smaller 
as well (Fig.  5.36 ). The measured thickness of 
the lesion is 6 mm. Mitotic fi gures are extremely 
rare (Fig.  5.37 ). There is protrusion of cells lined 
by spindle endothelium; however, we do not see 
any intralymphatic invasion (Fig.  5.38 ). There 
is a focal host response, especially toward the 
base of the lesion. A conservative re-excision is 
recommended.

           Diagnosis   Polypoid Spitz nevus with atypical 
features, present at margin  

  Comment   This lesion exhibits the very common 
appearance of polypoid Spitz nevi in the fi rst 

decade of life (Fabrizi and Massi  2000 ). These 
nevi often occur on or near the face and even 
on the hairline. The polypoid confi guration 
is completely benign in our opinion. What 
becomes problematic is the presence of cells in 
large fascicles almost replacing the dermis. A 
reassuring sign is the absence of mitoses. The 
abrupt transition from nests to single cells is 
very characteristic of Spitz nevi in children and 
helps the pathologists to identify the lesions as 
benign as oppose to those without maturation. 
The paucity of mitosis, the absence of ulceration, 
and the absence of severe cytologic atypia all 
support the diagnosis of benignancy. Because the 
lesion is very close to the margin, a conservative 
re-excision is recommended.    

 Key Histologic Features 

 Polypoid and atypical Spitz nevus (Figs.  5.32 , 
 5.33 ,  5.34 ,  5.35 ,  5.36 ,  5.37 , and  5.38 )
•    A polypoid excrescence fi lled with nests 

of spindle-shaped melanocytes present 
in large fascicles superfi cially.  

•   These cells in the reticular dermis show 
defi nite maturation as the large nests as 
well as the cells within them become 
smaller.  

•   Rare mitotic fi gure seen.  
•   Absence of ulceration and severe cyto-

logic atypia.    
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  Fig. 5.32    A polypoid proliferation 
of spindle-shaped melanocytes is 
seen predominantly in the dermis       

  Fig. 5.33    Large fascicles of spindle 
melanocytes are seen in the 
superfi cially dermis       

  Fig. 5.34    These fascicles arrange 
haphazardly in relation to the 
epidermis       
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  Fig. 5.35    Intraepidermal 
nests are focally seen       

  Fig. 5.36    As the lesion 
extends into the reticular 
dermis, both the size of the 
nests and the individual 
melanocytes become smaller       
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  Fig. 5.37    Mitotic fi gures 
are not readily identifi ed       

  Fig. 5.38    Protrusion of 
tumor cells into a vascular 
space is focally seen       
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    Case 5I 

  Clinical History   A nine-year-old female with a 
pigmented lesion on her right buttock  

  Microscopic Description   Low-power examination 
exhibits a melanocytic proliferation that virtually 
and completely replaced the reticular dermis, 
and at the base there is an expansile nodule 
that abuts the subcutaneous fat (Figs.  5.39  
and  5.40 ). High-power examination reveals 
multiple nests of cells; some are intraepidermal 
and some are present predominantly in 
the papillary and upper reticular dermis 
(Fig.  5.41 ). These nests contain cells that are 
spindle in character. Superfi cially, they have 
a “raining-down” appearance in the papillary 
dermis but change to horizontal arrangement in 
the deeper dermis (Fig.  5.42 ). The cells extend 
into the deep dermis without any evidence 
of maturation and give rise to an expansile 
nodule replacing the dermis that abuts the 
subcutaneous fat (Fig.  5.43 ). High-power 
examination reveals that the cells do not show 
marked pleomorphism but rather resemble 
each other even in the deep nodule (Fig.  5.44 ). 
Superfi cially, the lesion exhibits approximately 
three mitoses per ten high-power fi elds (HPFs), 
but in the deep nodule, there are four mitoses 
per 10 HPFs (Figs.  5.44  and  5.45 ). Another sign 
of atypia is the infi ltration by cords of cells into 
the adjacent mid reticular dermis. Thus cells 
intermingle with dermal collagen bundles in 
an “intersecting” pattern disrupting the dermal 
architecture (Fig.  5.46 ). This lesion measures 
6.8 mm in size. We defi nitely recommend 
re-excision with a 1–1.5 cm margin.

            Diagnosis   Atypical Spitz tumor  

  Comment   STUMP (Spitzoid tumors of 
uncertain malignant potential) has been used 
to designate lesions such as this case whose 
malignant potential is uncertain (Ludgate et al. 
 2009 ). The atypical Spitz tumor is a highly 
distinctive tumor that is opposite to the Spitz 
nevus that exhibits no maturation and extends 
deep into the subcutaneous fat as in this case. 

There is an inverse maturation. Rather than 
breaking into cells and nests, the cells form an 
expansile nodule deeply. As in this case, the large 
nodule exhibits high mitotic counts. In addition, 
marginal mitoses, i.e., mitoses within a zone 
of one high-power fi eld around the periphery 
of the entire lesion, are highly signifi cant for 
recurrence or metastases. Atypical Spitz tumor 
may ulcerate. They do not show any signifi cant 
necrosis.  

 Histologic distinction between metastasiz-
ing and nonmetastasizing Spitzoid lesions cur-
rently cannot be done; thus the term “atypical 
Spitz tumor” has been proposed (Barnhill  2006 ; 
Urso et al.  2006 ). There is a lack of consensus 
in the classifi cation of atypical Spitz tumor and 
Spitzoid melanoma in the pediatric population 
(Gerami et al.  2013a ,  b ). Proposed criteria for 
diagnosing “atypical Spitz tumor” include age 
greater than 10 years, greater than 10 mm in 
diameter, presence of ulceration, subcutane-
ous tissue involvement, and at least six mitoses 
per squared millimeters (Spatz et al.  1999a ,  b ) 
(Table  5.1 ). Recent detailed criteria encom-
passed architectural (tumor diameter, depth of 
invasion, ulceration, circumscription, asym-
metry, cellularity, confl uent growth, pagetoid 
spread, Kamino bodies, and maturation) and 
cytologic (mitosis, marginal mitosis, nuclear 
size and shape, chromatin pattern, nucleolar 
characteristics, and cytoplasm) features (Luo 
et al.  2011 ; Crotty et al.  2002 ). An atypical 
Spitz tumor with positive sentinel lymph node 
does not correlate with poor prognosis as seen 
in conventional melanoma (Ludgate et al.  2009 ; 
Hung et al.  2013 ). In addition, death as a result 
of malignant melanoma is uncommon in chil-
dren (Paradela et al.  2010 ).

   Atypical Spitz nevi/tumors appear to have a 
different immunoprofi le and molecular altera-
tions than those observed in malignant mela-
noma. Overexpression of cyclin D1, p16, and 
p21 in Spitz nevi was seen in comparison to non- 
Spitzoid melanoma (Garrido-Ruiz et al.  2010 ; 
Kapur et al.  2005 ; Al Dhaybi et al.  2011 ). Spitz 
nevi often demonstrate  HRAS  gene amplifi cation 
and a lack of  BRAF V600E mutation (Bastian 
et al.  2000 ; Palmedo et al.  2004 ), whereas  BRAF  
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and  NRAS  mutations are seen in Spitzoid mela-
noma but absent in Spitz nevi (van Dijk et al. 
 2005 ). There appears to be genetic differences 
by comparative genomic hybridization between 
atypical Spitz tumors and malignant melanomas 
(Bastian et al.  2003 ). Spitzoid melanomas in 
children have shown frequent homozygous 9p21 
deletion    (Gerami et al.  2013a ). In addition, atypi-
cal Spitz tumor with homozygous 9p21 dele-
tions has a signifi cant correlation with aggressive 
behavior, whereas those with 6p23 deletions or 
no copy number aberrations have signifi cantly 
less risk (Gerami et al.  2013a ; Shen et al.  2013 ). 
Cases with 6p25 or 11q13 gain have an interme-
diate risk (Gerami et al.  2013a ,  b ). It has been 
suggested that atypical Spitz nevi are borderline 
lesions with biologic behavior lying between 
Spitz nevi and malignant melanoma (Kapur et al. 
 2005 ). The role of fl uorescence in situ hybridiza-
tion (FISH) in the distinction of atypical Spitzoid 

neoplasms from melanoma remains uncer-
tain (Massi et al.  2011 ; Gerami et al.  2013a ,  b ; 
Gammon et al.  2012 ).   

   Table 5.1    Histologic features of Spitz nevus, atypical Spitz nevus, and Spitz tumor   

 Spitz nevus  Atypical Spitz nevus  Spitz tumor 

 Size  <1 cm  <1 cm  >1 cm 
 Symmetry  Symmetrical  Symmetrical  Asymmetrical 
 Shape  Inverted triangle  Square or rectangle  Irregular shape including 

oval, round, and irregularly 
expansile nodule 

 Expansile nodule  Absent  Absent  Present 
 Deep extension  Unusual  Sometimes  Present 
 Ulceration  Rare  Rare  Often 
 Maturation  Present  Present  Absent 
 Cytologic atypia  Rare, background benign 

nevus cells 
 Mild to moderate  Pleomorphic 

 Deep mitoses  Absent  Rare  Present 
 Marginal mitoses  Absent  Absent  Present 
 Multinucleated tumor cells  Rare  Scattered  Sometimes present with 

irregular nuclear sizes 
 Infl ammation  Rare  Scattered  Often, patchy 
 Lymphatic invasion  Present, protrusion with 

endothelial lining 
 Present, protrusion with 
endothelial lining 

 Maybe present but without 
endothelial lining 

  Data from Kapur et al. ( 2005 ), Barnhill et al. ( 1999 ), and Spatz et al. ( 1999a ,  b )  

 Key Histologic Features 

 Atypical Spitz tumor (Figs.  5.39 ,  5.40 , 
 5.41 ,  5.42 ,  5.43 ,  5.44 ,  5.45 , and  5.46 )
•    An asymmetric and expansile nodule in 

the dermis and subcutaneous fat.  
•   Lack of maturation and presence of 

deep pigmentation.  
•   Monomorphic tumor cells without 

marked pleomorphism.  
•   Infi ltration of cords of cells into the 

reticular dermis.  
•   Superfi cially, the lesion exhibits approx-

imately 3 mitoses/10 HPFs, but in the 
deep nodule there are 4/10 HPFs.    
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  Fig. 5.39    An expansile proliferation 
of atypical melanocytes is seen 
replacing the reticular dermis       

  Fig. 5.40    An expansile nodule is 
seen in the deep aspect of the lesion       

  Fig. 5.41    Nests of spindle melano-
cytes are seen predominantly in the 
papillary and upper reticular dermis 
and only focally within the epidermis       
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  Fig. 5.42    The dermal nests have a 
“raining-down” appearance in the 
superfi cial dermis, but they change to 
a horizontal arrangement in the 
reticular dermis       

  Fig. 5.43    The tumor cells extend 
into the deep dermis as an expansile 
nodule that abuts the subcutaneous fat       

  Fig. 5.44    These atypical melano-
cytes are uniform in appearance even 
in the deep nodule       
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  Fig. 5.45    Mitotic fi gures 
including atypical ones are 
readily identifi ed       

  Fig. 5.46    The atypical 
melanocytes infi ltrate the 
dermal collagen bundles in 
an “intersecting” pattern       

 

 

M.P. Hoang and M.C. Mihm Jr.



173

    Case 5J 

  Clinical History   An 11-year-old male with a 
lesion on his left upper back  

  Microscopic Description   A wedge-shaped 
lesion is formed by a proliferation of spindle-
shaped nevomelanocytes arranged in fascicles 
extending to the lower reticular dermis and focally 
into the subcutaneous tissue (Figs.  5.47  and  5.48 ). 
The measured thickness is 6.0 mm, and the lesion 
is 12.0 mm in width. There is an area of ulceration 
(Fig.  5.49 ). The lesion is composed of multiple 
fascicles of predominantly spindle-shaped cells 
that infi ltrate into the deep dermis and focally 
into the subcutaneous tissue (Figs.  5.48  and 
 5.50 ). There is no evidence of maturation. What 
is most troubling is the frequency of mitosis with 
7 seen per mm 2  (Fig.  5.51 ). In addition, there is 
focal pigmentation in some of the deeper nests 
(Fig.  5.52 ). Re-excision is recommended as well 
as consideration of sentinel lymph node biopsy.

          Diagnosis   Atypical Spitz tumor with borderline 
features  

  Comment   This lesion is an example of 
borderline tumor that can occur at any age in life, 

but it is more common in children. This lesion 
exhibits the following features of concern: width 
>1 cm, depth >1 mm, level V, mitotic activity 7/
mm 2 , deep pigmentation, and ulceration. These 
features have been associated with high risk for 
metastasis (Spatz et al.  1999a ,  b ). However, as 
in these lesions, one must appreciate that the 
disease will not progress further even if the 
metastasis occurs (Hung et al.  2013 ). All series 
of these borderline lesions have at most 2–3-
year follow-up (Barnhill et al.  1999 ; Urso  2005 , 
 2006 ; Spatz et al.  1999a ,  b ). Nevertheless, some 
recommend re-excision and sentinel lymph node 
sampling of these lesions (Ludgate et al.  2009 ; 
Busam et al.  2009 ; Murali et al.  2008 ).       

 Key Histologic Features 

 Atypical Spitz tumor with borderline features 
(Figs.  5.47 ,  5.48 ,  5.49 ,  5.50 ,  5.51 , and  5.52 )
•    A proliferation of spindle-shaped 

nevomelanocytes arranged in fascicles 
extending to the lower reticular dermis 
and subcutaneous tissue with no evi-
dence of maturation  

•   Deep pigmentation  
•   Ulceration and high mitotic rate    
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  Fig. 5.47    A wedge-shaped 
proliferation of spindle-shaped 
melanocytes is seen in the dermis       

  Fig. 5.48    Multiple fascicles of 
spindle-shaped melanocytes extend 
focally into the subcutaneous tissue       

  Fig. 5.49    Focally, an area of 
ulceration is noted       
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  Fig. 5.50    The tumor cells are 
spindle in shape       

  Fig. 5.52    Focal pigmentation is 
noted in some of the deeper nests       

  Fig. 5.51    Mitotic fi gures are readily 
identifi ed       
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