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Abstract 

Purpose: Spitzoid lesions are categorized into Spitz nevi, Spitz tumors and 
spitzoid melanomas. While the understanding of Spitz nevi has improved, the 
malignant potential of Spitz tumors remains uncertain, leading to diagnostic and 
management challenges. This study evaluates the surgical management of 
pediatric patients with suspected Spitz lesions.

Methods: Fifty-eight pediatric cases of suspected Spitz lesions were 
analyzed. Data on demographics, lesion characteristics, surgical indications, 
histopathology, and follow-up were collected. Histopathological groups included 
Spitz nevus (G1), Spitz nevus/tumor with mild atypia (G2), Spitz tumor with 
moderate atypia (G3), and spitzoid melanoma (G4). Subgroups were based on 
whether additional procedures (A) or follow-up only (B) were needed.

Results: The mean patient age was 14.6 years, with a female predominance 
(58%). Lesions were commonly located on the arts (51%), thorax (35%), and 
head (9%). Histopathological findings were: 37 (64%) Spitz nevus (G1), 9 (15%) 
Spitz nevus/tumor (G2), 11 (19%) Spitz tumor (G3), and 1 case of spitzoid 
melanoma (G4). Additional procedures were necessary in 5/9 (55%) in G2, 
10/11 (91%) in G3, and 1/1 in G4, mostly involving margin widening. In all cases 
of G2 (5/5) and most of G3 (8/10), the requested margin expansion failed.

Conclusion: The diagnosis of suspected Spitz tumors in children often 
lacks clarity, leading to treatment decisions influenced by clinicians’ experience 
rather than standardized guidelines. Margin widening should be limited to 
cases with high-grade atypia Spitz tumors. Additionally, other factors, such as 
aesthetic considerations and potential complications, especially in visible areas, 
should always be taken into account.
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Introduction
In recent decades, spitzoid melanocytic proliferations lesions have 

been classified into three types: Spitz nevi, atypical Spitz tumors, and 
spitzoid melanomas [1]. 

A Spitz Nevus is a melanocytic neoplasm of epithelioid and/or 
spindle cells that usually appears in childhood. These lesions are by 
nature benign, but their features such as the present of cellular atypia 
can sometimes make them difficult to distinguish from melanomas 
[2].

Atypical Spitz tumors are spitzoid melanocytic proliferations with 
atypical histopathologic features that are not sufficient for a melanoma 
diagnosis. The malignant potential of these lesions remains uncertain 
[2]. 

Spitzoid melanoma is a type of melanoma who shares many 
histopathologic features with Spitz nevus. The incidence rate of the 
two diseases is definitely different: while the former is more present in 
infants or young adults, the latter appears in adults/elderly people [5]. 
Despite that, still today It represents one of the most difficult lesions to 
diagnose in dermatophatology and a misdiagnosis of a melanoma as a 

Spitz nevus is one of the most frequent causes of malpractise lawsuits 
in surgical pathology and dermatopathology [3].

In literature are reported many review who analyzed clinical, 
dermoscopic, and histopathologic features of this lesions to try to 
optimize the diagnostic criteria [2,4,6,7,23]. 

In pediatrics, a fundamental role is played by the dermatoscopic 
examination [8]. The International Society of Dermatoscopy has 
recognized 3 most frequent patterns of representation of Spitz lesions: 
starburst pattern, a pattern of regularly distributed dotted vessels and 
globular pattern with reticular depigmentation [22]. 

Surgical excision of the lesion is requested to carry out histological 
analysis for malignant potential rate. Having clarified the absence 
(Spitz nevus) or fully presence (sptizoid melanoma) of malignancy, 
the management of paediatric patients with histo-pathological 
findings of cellular atypia of uncertain meaning (spitz tumor) is still 
very complex.  

For this reason, new diagnostic guidelines have been proposed, 
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which are showing promising results, although further evaluation is 
needed. Among these proposals, an additional, not well-defined group 
of Spitz tumours with limited metastatic potential was introduced. 
This represents those cases in which microscopic evaluation of the 
lesion may be inconclusive, resulting in a verdict of Spitz tumour of 
uncertain malignant potential (STUMP). STUMP would therefore 
represent a separate entity and should not be equated with Spitz 
tumors with limited metastatic potential [9].

Even today, however, the tendency of paediatric dermatologists 
is to manage all lesions with cellular atypia in the same way: surgical 
excision and the need for surgical enlargement of the lesion after histo-
pathological confirmation of suspected spitz tumor. This study aims to 
retrospectively evaluate the management of children diagnosed with 
Spitz lesions following the new proposed clinical and histopathological 
evaluations, to understand whether the management of these patients 
occurs correctly.

Methods
We retrospectively analyzed the management of 58 children from 

2014 to 2020 sent to our pediatric surgery center under dermatological 
indication following a suspicion of a Spitz lesion, to carry out a 
surgical exeresis.

By analysing the medical records we collected the demographic 
data of these children, the type of pattway of the lesion at 
dermatoscopic examination, the indication for surgical excision, 
the histopathological result, with an analysis focused above all on 
post-operative management. In fact, the needs to carry out further 
procedures such as surgical re-intervetion for enlargement of free 
margins were analysed. In this case, the time between the isto-
pathological diagnosis and the surgical re-intervention was also taken 
into account. 

Inclusion criteria included patients who had a post-excision 
follow-up of at least 4 years. The follow-up included one clinical and 
dermatoscopic check-up per year. Exclusion criteria were patients 
with post-excision diagnosis of non-Spitzoid lesion, mis-diagnosis, 
and patients who did not perform a follow-up at least 4 years later.

The elements considered by the histo-pathological findings 
were: macroscopy (organization into nodules), presence of Kamino 
bodies, irregularities of the dermis, mitotic activity, positivity to 
immunohistochemistry (BRAFV600E, MART1, HMB45, p16, Ki67) 
and free margin of healthy skin. We divided the patients according 
to the hystophatologic diagnosis of Spitzoid lesion they received: 
group G1 with a diagnosis of Spitz nevus, group G2 with a diagnosis 
of Spitz Nevus/Tumor (low degree of cellular atypia), group G3 with 
a diagnosis of Spitz tumor (moderate degree of cellular atypia), group 
G4 with Spitz tumor with high degree of cellular atypya or Spitzoid 
melanoma. 

We then divided the post-excision management of each group 
into patients who underwent other procedures (including widening of 
the wound excision margins) (classified as subgroup A) and patients 
who only underwent follow-up (classified as subgroup B). 

In case of widening of the excision margins we evaluated the 
subsequent result of the histopathologic analysis. In both subgroups 
(A and B), any post-operative complications were evaluated at the first 

and second surgical excision. In the case of widening of the excision 
margins, the histopathological response of the margins was evaluated.

Statistical Analysis
To compare the probability of being referral to a treatment (A 

or B) in each group and the probability of being referred to other 
procedures in case of A we used a binomial test. To compare the 
results obtained between the groups (G1vsG2, etc) we used the 
Fisher’s exact test, that is very accurate for smaller sample sizes. Lastly, 
to compare the probability of having a negative histophatology report 
in case of surgical widening we used the binomial test but with an 
adjusted baseline probability.

Results
The mean age of patients with suspected Spitz lesion was 14.6 

years. 58% of cases were female and the most frequent localizations 
were the arts (51%), the thorax (35%) and finally the Head (9%) and 
others (5%). The most frequently reported pattern following the 
dermatoscopic examination was the starbarst type (67% cases). 

In all 58 cases analyzed, a biopsy of the lesion was recommended 
for suspected spitz proliferation (100%). Furthermore, in all cases 
total excision procedure was carried out (100%) with a lesion-free 
margin of at least 1 mm on each side. 

All demographic and preoperative evaluation data of the patients 
are reported in Table 1.

The histopathological report (Table 2) of these patients showed 37 
diagnoses (64%) of Spitz Nevus (G1), 9 cases (15%) of Spitz Nevus/
tumor (low atypia reported) (G2), 11 cases (19%) of Spitz tumor 
(moderate atypia reported) (G3) and 1 case (0.01%) of Spitzoid 
Melanoma (G4). 
Table 1: Demographics data and lesion characteristics.

Total
Demographics Data
Age (years) 14.6 (9.1-16.9)
Site

- Arts

- Thorax

- Head

- Others

30 (51%) 
20 (35%) 

5 (9%) 
3 (5%)

Lesion Features
Morphology

- Starburst pattern

- Pattern of regularly distributed dotted vessels

- Globular pattern with reticular depigmentation

- Others

35/58 
14/58 
8/58 
1/58

Average diameter (mm) 15 (4-42)
Average time between initial suspicion and surgical excision 
(months)

1.4 (0.1 – 6.4)

Surgical Indication
Indication to biopsy 58/58 (100%)
Partial Biopsy 0/58 (0%)
Total Biopsy 58/58 (100%)
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In G1 all patients did not undergo further procedures later (0/37 
G1A and 37/37 G1B) and were followed only with one follow-up per 
year.

In G2 in 5 patients an additional procedure was required (G2A 
55.6%), represented in all cases by widening the surgical margins, 
while in 4 patients nothing was required, and they were only followed 
up clinically (G2B 44.4%). In G3 in 10/11 cases further procedures 
were indicated (G3A 91%), represented in all cases only by widening 
of the surgical margins, and just 1/10 patient did not receive nothing 
more (G3B 9%). In the G4 group in the only patient analysed, both 
widening of surgical margins and sentinel lymph node search were 
requested (G4A 100%). 

All data relating to diagnosis and post-operative management are 
reported in Table 3. 

Histopathological analysis following the second widening of the 
excision margins (Table 4) reported: in G2A 5/5 cases (100%) of 
"absence of further cellular abnormalities", in G3A 8/10 cases (80%) 
of "absence of further cellular abnormalities", 1/10 cases (10%) of 
"uncertain result" and 1/10 (10%) cases of "deep dermal abnormalities 
in the absence of appreciable mitotic activity". In G4A it reported 1/1 
case (100%) of "no further cellular abnormalities". Sentinel lymph 
node search in G4A was negative. 

Regarding postoperative complications, no complications 
occurred after the first removal procedure. In patients who were 
referred for further surgical procedures (G2A + G3A + G4A), 3/20 
complications were reported, such as 1 case of surgical wound 
infection, managed at home with antibiotic therapy, and 2 cases of 
surgical wound dehiscence, which required ordinary hospitalization.

From the 4-year follow-up carried out in all patients, 0 cases of 
recurrence or appearance of new lesion on the surgical scar were 
detected.

Discussion
The management of children with spitzoid melanocytic lesions 

has always been very complex [7]. Clinical evaluation is the first and 
most important element for diagnostic suspicion.

The age of onset of the lesion and the size of the lesion are two 
important factors that strongly direct the prognosis [10]. In fact, 
spitzoid lesions are more frequent in childhood and adolescence.

Another element is the presence of congenital lesions, which often 
present with histopathological features of both a spitz nevus and a 
superficial congenital melanocytic nevus [11]. The clinical history 
including the age of the patient should be always considered for a 
correct diagnosis [12]. 

As with all pigmented lesions of the skin, the dermatoscopic 
description of the lesion's characteristics, and any changes over 
time, is of fundamental importance. In fact, there are dermatoscopic 
criteria that can characterise spitz nevus, such as starburst, globular, 
homogeneous, reticular and multicomponent pattern, or the presence 
of dotted vessels, whether combined with an inverted network [13]. 

The indication nowadays when Spitz melanosis is suspected 
is to perform a surgical excision. The data from our study confirm 

Table 2:  Result of Histopathologic report after total excision of the lesion. 
Total

Organization in nodules 40/58
Kamino bodies 38/58
Immunoistochimicy (BRAFV600E, MART1, HMB45, p16, 
Ki67)

1/58

Irregular maturation of Derma 11/58
Relevant Mitotic Activity 2/58
Widening of Surgical margins at least 5 mm 0/58 (0%)
Widening of surgical margins at least 1 mm 58/58 (100%)
Histopathology diagnosis

- Spitz nevus (G1)

- Spitz nevus/tumor (G2)

- Spitz tumor (G3)

- Spitzoid melanoma (G4)

37/58 (64%) 
9/58 (15%) 
11/58 (19%) 
1/58 (0.01%)

Table 3: Management of patients after histopathologic result. 
Post-operative 

management type A
Post-operative 

management type B
p Other procedures performed  

in case of A
p

Widening of excision 
margins

Search for the sentinel 
lymph-node

Others

G1 0/37  
(0%)

37/37  
(100%)

1.46 x10-11 0/37 0/37 0/37 n/a

G2 5/9  
(55.6%)

4/9  
(44,4%)

1 5/5  
(100%)

0/5 0/5 0.0041

G3 10/11  
(91%)

1/11  
(9%)

0.012 10/10  
(100%)

0/10 0/10 1.69x10-5

G4 1/1  
(100%)

0/1  
(0%)

1 1/1 
(100%)

1/1 
(100%)

0/1 0.333

Statistical Analysis with fisher’s test for comparison between each group. 
G1 G2 G3 G4

G1 n/a 9.19-5 1.68-9 0.026
G2 9.19-5 n/a 0.127 1
G3 1.68-9 0.127 n/a 1
G4 0.026 1 1 n/a

Table 4: Results of histopathology after second re-surgery for widening of 
wound margins.

G1A G2A G3A G4A
Absence of further cellular abnormalities n/a 5/5 8/10 1/1
Uncertain result n/a 0/5 1/10 0/1
Deep dermal abnormalities in absence 
of appreciable mitotic activity

n/a 0/5 1/10 0/1

p          n/a 0.0041 0.0034 0.333
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that clinical knowledge of these lesions among dermatologist has 
considerably increased and excisions are indicated correctly. The 
same cannot yet be said regarding the management of patients post-
histopathological characterization, especially in doubtful cases of 
suspected Spitz tumor.

The high statistical significance of the probability of being totally 
referred for follow-up in the G1 group demonstrates how there is 
better knowledge of these lesions.

The stark contrast yields between G1 and G3 group (p=1.68-9) 
shows a highly significant result, emphasizing a pronounced difference 
in referral patterns between these two groups. 

This demonstrates how the management of patients diagnosed 
with Spitz nevus and that with Spitz tumor is contrasting, 
demonstrating how there is a tendency to treat Spitz tumor as if it 
were a certainly malignant lesion. 

The uncertain malignant potential of these lesions has always 
been a cause for concern [4,10] but we believe it is necessary to clarify 
this to avoid mismanagement. 

Our study shows how the management in case of suspected 
malignancy is always the same: the widening of the margins, limiting 
the search for the sentinel lymph node only to certain cases of spitoid 
melanoma, as also suggested several times by the guidelines of the 
Italian dermatology society.

In this regard, analysis of the histopathological features of the 
lesion should play a diriment role [15]. 

Unfortunately, we are not yet at a complete level of clarity in 
this respect. Although the benign nature of Spitz's nevi is fully 
elucidated, the debate on the nature of Sptiz's tumours is still open, as 
demonstrated by a very recent study conducted by Dika [16]. 

This implies that many spitz nevi with pronounced atypical cells 
are described as suspected tumors when in fact they are not. This 
leads the clinician to question whether or not to proceed with surgical 
enlargement. 

The most interesting data, in fact, is related to the comparison of 
the G1 and G2 (p=9.19-5), where in this second case there is a mixed/
unclear histopathological diagnosis. In this case there is no univocal 
management, but the subsequent therapeutic decision depends on 
other factors, first of all the clinician's experience. 

However, the negative histopathological result of the majority 
of those re-operated in G2A demonstrates once again that it is not 
necessary to recommend this procedure in case of doubtful results.

In an interesting study by Gelbrand et all, the management of these 
lesions by one thousand American dermatologists was evaluated. It 
was seen that 93% of them recommended biopsy in the case of Sptiz 
nevi, which for 43% of the specialists should be totally excisional. 
Interestingly, 9% of the dermatologists only considered excisions to 
be valid if they had a lesion-free margin of more than 4 mm [14]. This 
finding confirms our study's assumption that there is still a tendency 
to perform a margin enlargement if there are any doubts.  

Research is moving in this direction and numerous studies have 
attempted to define the histo-pathological features of these lesions for 
proper post-operative management [2,6,15]. 

Molecular analysis has always played a key role in this [17].

New tools, such as immunohistochemical stains, comparative 
genomic hybridization, and fluorescence in situ hybridization, have 
been used to provide further insight into these controversial lesions 
and to aid in their evaluation [18]. Despite that, not all the new 
technique suggested are available in all hysto-pathologic units.  

A study by Raghavan et al. assessed the degree of PRAME 
expression in this type of lesion. The diffuse PRAME expression 
typical of melanoma is very rarely expressed in spitzoid lesions, 
whether in spitz nevus or spitz tumour with atypia [19]. 

Moreover, the proposal of new classification forms such as 
STUMP [9,18] would bring more information to the clinician for the 
correct management of these patients. Our idea is that there is still a 
tendency of pathologist-analysts to describe a suspected malignancy 
picture when there is the slightest doubt.

This is no longer tolerable considering that certain important 
elements are not included when dealing with the paediatric patient. 
First, the site of these lesions. The data of our study are in line with 
those reported in the literature [20], which report a greater tendency 
of Spitz lesions in females with more affected sites such as lower 
limbs and trunk. However, areas such as the face, which have a great 
aesthetic impact when it comes to excision and eventual widening 
of the excision margins, should not be excluded. Figure 1 shows the 
aesthetic outcome of the removal of a Spitz's lesion at the sternal site 

Figure 1: Suspected spitz lesion in the thoracic region at first dermatoscopic evaluation with associated melanocytic nevus (a). Aesthetic result of the first 
surgical removal at 3 months (b). Request for surgical widening of the wound margins due to Spitz nevus/tumor diagnosis with marked atypia (c). Scar result 
after one week the second surgery (d).
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(along the breast line) in a 15-year-old girl, where a 5 mm widening 
of the margins was required due to the presence of cell atypia as 
per Spitz's tumor. We believe that in such cases the aesthetic and 
consequently psychological impact should also be considered before 
choosing any enlargement based on mere suspicion. 

Any surgical complications that may occur during wound healing, 
such as infection or dehiscence of a surgical wound, should also be 
considered. The latter condition can have a negative impact on the 
hospitalisation and rehabilitation of these patients and can also cause 
major problems [21]. Therefore, the indication for a second surgery in 
the pediatric population should be carefully evaluated.

Despite this, our data confirm that the tendency to date is to 
recommend surgical wound augmentations to have a lesion-free 
margin of more than 5 mm. 

Our data confirm that, regardless of the free margin, the 
incidence of new lesion at 5 years is completely negligible. Probably, 
the tendency of histopathologists to describe lesions as suspiciously 
atypical as soon as they have an undefined morphology still influences 
the management of these patients. This would also explain how such a 
high number of atypical lesions is possible in the pediatric population, 
where the incidence should be very rare.

However, the following study has its limitations. First of all, 
the heterogeneity of the clinicians and surgeons involved, whose 
management could be influenced by their degree of experience. 
Furthermore, the possibility that additional factors could influence 
the decision to perform a re-intervention, such as initial lesion size, 
familiarity, patients' willingness, etc., was not considered. 

Another element is the loss of many patients in the follow-up. It’s 
important to emphasize that our study was not designed to take into 
account the incidence of disease or the likelihood of receiving one 
type of diagnosis over another. In fact, many of the patients studied in 
our center were lost to follow-up after lesion exeresis, especially them 
with diagnoses of Spitz nevi. It’s our opinion that they should still be 
followed up over time to acquire further clinical data in this regard.

The development of further studies with long-term follow-up 
could indeed be a clear and diriment element to clarify the evolution 
of these lesions.

This study aims to demonstrate the need for further investigations 
in the histopathological field, suggesting the drafting of guidelines, 
and not to neglect other important factors when dealing with pediatric 
patients.

In conclusion, we believe that only in case of spitzoid tumors with 
melanoma-like patterns or high mitotic index should be surgically 
widened. For all the rest of the lesions, sure of total excision, the best 
indication in children would be to perform a clinical follow-up for the 
first few years with dermoscopy and possible biopsy of the scar in case 
of doubt. This would have a strong impact on patient management and 
would not expose the patient to any risks that would be unnecessary. 
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