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Article 
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Simple Summary: Cutaneous melanoma is the most severe form of skin cancer. Early melanoma 
detection is important to improve patient prognosis and provide more cost-effective treatment. 
Currently, there is still insufficient data to support population-based total body screening 
examination, and screening programs differ among health care systems and health care practitioners. 
The purpose of our cohort study is to analyze melanoma earlier detection (considered as the detection 
of lesions with thickness lower than 0.8 mm (≤ T1a)) across two different strategies (total-body 
screening (TBS) and lesion-directed examination (LDE) of suspicious lesions). Out of 1116 patients, 
19 melanomas were confirmed (10 in the TBS group, 9 in the LDE group). TBS visits were not 
associated with the diagnosis of melanoma at earlier stages. Lesion-directed examination could be an 
alternative to standard total-body screening visits for the detection of melanoma at earlier stages. 

Abstract: Background/ Objectives: Melanoma is the most severe form of skin cancer, with incidence 
increasing worldwide. However, there is still a lack of strong evidence to support melanoma 
screening, and screening strategies vary among healthcare systems. This study aims to compare the 
effectiveness of two strategies, total-body screening (TBS) examination and lesion-directed 
examination (LDE) of a suspicious lesion, in detecting melanoma at earlier stages (thickness<0.8mm). 
Methods: Data was collected from all patients who came for dermatology visits, whose appointment 
reason was either a TBS visit or a LDE of a suspicious melanoma lesion. All visits were performed at 
Ospedale Maggiore Policlinico, Milan, Italy, between October and December 2023. Results: 1116 
patients were included in the cohort (866 came for TBS, 250 came for LDE) and 19 melanomas were 
histologically confirmed (10 in the TBS group, 9 in the LDE group). Positive predictive value was 
26.7%. Melanomas were diagnosed more often in male sex (73.7%; p=0.013) and in older patients 
(mean age 64.5 years old; p=0.016). Patients in the TBS group were younger and more frequently 
associated with a positive risk factor for melanoma, compared to patients in the LDE group (p<0.001). 
Even though thicker melanomas (≥0.8mm) were found more often in patients who came for LDE 
visits, this finding was not confirmed to be statistically significant (p=0.350). TBS visits were, 
therefore, not associated with the diagnosis of melanoma at earlier stages. Among patients with 
melanoma diagnosis, no demographic, histologic or clinical characteristics were different between 
TBS and LDE groups. Conclusions: Lesion-directed examination, when performed by 
dermatologists, can be an alternative to standard total-body screening visits for the detection of 
melanoma at earlier stages in the general population. 
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1. Introduction 

Cutaneous melanoma is the most severe form of skin cancer, responsible for over 80% of skin 
cancer mortality [1,2]. It is the 5th most common cause of cancer in the United States, the United 
Kingdon and the European Union [1,3,4], responsible worldwide for approximately 325,000 new 
cases and 57,000 deaths annually [5]. Its incidence has been increasing in the last few decades [1,6], 
mainly because of increased UV radiation exposure[5]. 

Melanoma earlier detection is of extreme importance as it provides better prognosis for patients 
and a more cost-effective treatment for healthcare institutions. However, there is still insufficient data 
to support population-based total body screening examination, and screening initiatives vary among 
healthcare systems. 

For a screening test to be implemented, according to Wilson and Jungner’s screening principals 
[7], the condition to be screened should be recognizable at a latent or early symptomatic stage and 
the screening test should be accurate, reliable and reproductive. Dobrow et al [8] expanded the 
classical principles of Wilson and Junger and suggested that positive screening test results should 
also modify the natural history of the disease and improve patient outcome such as quality of life, 
increased functioning and reduced mortality. 

Screening tests for melanoma include visual inspection of the skin with the naked eye and 
dermoscopy. The diffusion of dermoscopy has been extremely important for melanoma early 
diagnosis. Dermoscopy facilitates the diagnosis of thinner melanoma lesions, impacting on smaller 
surgical excisions [9]. Dermoscopic characteristics are also relevant to help clinicians differentiate 
melanomas from equivocal melanocytic nevi, especially in the setting of small diameter lesions [10]. 

Screening for skin cancer, however, involves potential harms including false-positive results that 
indicate the need for an unnecessary skin biopsy, and the possibility of melanoma overdiagnosis and 
overtreatment. 

Data regarding the benefit of melanoma population-based screening programs differs 
substantially [2,11–13]. A Belgium study from Hoorens et al [11], found that lesion-directed 
examination detected skin cancer in a similar rate as total body screening skin examination. On the 
other hand, in Germany, the SCREEN project [14], with over 360,000 patients, evidenced higher 
detection rates of melanomas in earlier stages and reduction in 5-years melanoma mortality when 
screening patients older than 20 years old. However, following the introduction of a nationwide skin 
cancer screening program in the same country, current data indicates that there has not been a real-
life significant decline in melanoma-related mortality [15]. 

As studies have not consistently shown evidence of decrease in mortality due to melanoma 
population-based screening programs, today, there is still no consensus of which would be the ideal 
melanoma screening strategy. Therefore, melanoma screening programs differ among health care 
systems and health care practitioners. 

According to the US Preventive Services Task Force [13], there is insufficient data to support 
melanoma screening in asymptomatic adolescents or adults without high risk for the disease. Thus, 
physicians should use their clinical judgment when deciding to perform melanoma screening. 
Similarly, in the United Kingdon, Australia and Italy there is also no recommended population-based 
melanoma screening program [3,16]. In Germany, however, since the results of the SCREEN project 
[14], patients insured by statutory health insurance (88% of the population) are eligible for skin cancer 
screening, which includes biennial full body examination (performed by naked eye inspection) for 
patients older than 35 years old with a trained primary care physician or dermatologist [17,18]. 

Due to the relevance of melanoma diagnosis, the purpose of this study is to analyze melanoma 
earlier detection across two different strategies (standard total-body screening (TBS) and lesion-
directed examination (LDE) of suspicious lesions) at a cohort of patients in the city of Milan, Italy. 
Early detection was defined as the detection of lesions with thickness lower than 0.8 mm (≤ T1a), as 
it is associated with a reduced risk of regional metastasis. 

Secondary outcomes include calculating positive predictive value and analyzing patient and 
melanoma characteristics in both screened and non-screened groups. 
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2. Materials and Methods 

Study design and patient selection 

This is a retrospective cohort study conducted at the dermatology department of Fondazione 
IRCCS Ca' Granda Ospedale Maggiore Policlinico in the city of Milan, Italy. 

Data was collected from consecutive patients who came for dermatology visits and whose 
appointment reason was either the request of total-body screening examination or lesion-directed 
examination of a suspicious melanoma lesion, based on the ABCDE criteria. All patients were 
referred to dermatology visits from their primary care physician. Patients were excluded if they had 
a positive personal history of melanoma or known genetic predisposition for familial melanoma. 

At the dermatology visit, skin examination was performed with naked-eye inspection and 
dermoscopy. For suspicious lesions, patients were referred to excision biopsies. Melanoma diagnosis 
was defined based on the histopathology results from skin biopsy. For atypical nevi in which 
dermoscopic features were not clearly suspicious of melanoma, short-term monitoring (3-6 months 
after initial appointment) with sequential digital dermoscopy was requested. 

Data collection 

Data, including clinical information and histopathology reports, were collected from review of 
electronic medical record of all visits performed between October and December 2023. 

Patient data included appointment reason, age, sex, previous skin cancer screening visit, skin 
phototype (based on the Fitzpatrick classification), lesion anatomic site, personal history of Non-
Melanoma Skin Cancer (NMSC), family history of melanoma, nevus count, chronic UV light exposure 
(represented by the presence of multiple solar lentigo), immunosuppression and histopathology 
results from skin biopsy. 

This study was conducted in accordance with the Declaration of Helsinki. Due to the 
retrospective nature of the analysis, ethical review and approval were waived for this study. 

Statistical analysis 

Quantitative variables are presented as mean ± standard deviation (SD) and median (min–max). 
Categorial variables are presented in absolute number (percentage).  

Categorical variables were compared using Pearson’s Chi-squared and Fisher's exact tests, and 
quantitative variables, using t-Student and Mann-Whitney tests. Multiple logistic regression was 
performed for the multivariate analysis. A two-sided p-value < 0.05 was considered significant for 
the univariate and multivariate tests. 

Positive predictive value (PPV) was calculated as number of histologically confirmed 
melanomas/number of lesions excised × 100.  Detection rate was defined as the number of 
histologically confirmed melanomas divided by the respective cohort size. 

All statistical analyses were conducted using IBM SPSS Statistics for Windows, Version 24.0. 
Armonk, NY: IBM Corp. 

3. Results 

3.1. Patient characteristics 

1116 patients were included in the cohort of this study. Out of the total number of participants, 
866 came for total-body screening visits, whereas 250 came for lesion-directed examination. Mean 
age at dermatology visit was 50 years old (median 51 years old) and varied between 14 and 94 years 
old (Table 1). 

The majority of patients were females (58.1%) and did not have a risk factor for malignant 
melanoma (69.1%) (Table 1). Risk factors were defined as first-degree family history of melanoma, 
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personal history of NMSC, immunosuppression, multiple melanocytic nevi (≥ 50 nevi) and history of 
chronic UV light exposure, evidenced by the presence of solar lentigo. 

Fitzpatrick skin type information was available for only 56.3% of patients and 96.5% percent of 
those patients had skin phototypes 2 or 3. Additional patient characteristics are evidenced in Table 1. 

Table 1. Patient characteristics. 

 

3.2. Comparative analysis between total-body screening and lesion-directed examination groups 

After adjusting for clinical and statistically significant variables including sex and personal 
history of NMSC, patients who came for total-body screening visits were younger and more 
frequently associated with a positive risk factor for malignant melanoma, compared to patients in the 
LDE group (p < 0.001) (Table 2). Most frequent risk factors in the screening group included personal 
history of NMSC (specially BCC) and immunosuppression. Patients in both groups, however, did not 
differ significantly regarding other characteristics including sex, personal history of noncutaneous 
cancer, first-degree family history of melanoma, multiple melanocytic nevi (≥ 50 nevi) or history of 
chronic UV light exposure (Table 1). 

Table 2. Multivariate analysis of patient characteristics between total-body screening and lesion-directed 
examination groups. 

 

Among patients who came for LDE visits, most of them (68.8%) were referred to the dermatology 
visit from their primary care physician under a priority list, in which the visits were performed up to 
72h (9.6% of patients), 10 (33.2%) or 30 days (26%) after the request. For those who were not referred 
under a priority list, dermatology visits were performed preferentially up to 120 days after the 
request. Patients in the LDE group whose lesion had indication of excision biopsy came mainly under 
priority groups in which visits should be performed up to 10 days after the request (61.1%). 
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Clinical diagnosis of patients who came for LDE but the lesion was considered, on physical 
examination, clinically negative for melanoma included: melanocytic nevus without atypia (32.5%), 
seborrheic keratosis (51%), angioma (6.2%), solar lentigo (3.1%) and others (7.2%). 

In total, 461 patients declared to have previously done a total-body skin cancer screening 
examination. This tendency was more evident in screened patients, in which 437 of them had already 
performed a previous screening visit, compared to 24 from LDE group (p<0.001) (Table 1). Mean time 
since the last screening visit was 2.5 years, without significant difference between the two groups 
(Table 1). Among patients who came for total body screening visits, 12% of them were part of 
institutional screening programs for immunosuppressed patients or for occupational exposure to 
ionizing radiation. 

3.3. Melanoma diagnosis 

In total, 89 excision biopsies were requested, 71 were performed, and 19 melanomas were 
histologically confirmed (positive predictive value of 26.7%). The average time between dermatology 
visit and skin biopsy was 58.8 days. 

There was a higher proportion of suspected and diagnosed melanomas in the LDE group. Out 
of 250 patients, 52 (20.8%) biopsies were requested, 42 (16.8%) were performed, and 10 (4%) 
melanomas were confirmed (PPV 23.8%). Whereas out of the 866 patients in the TBS group, only 37 
biopsies were requested (4.3%), 29 (3.3%) were performed and 9 (1%) melanomas were confirmed 
(PPV 31%). The detection rate was significantly different between both groups (p-value = 0,003). 

Melanomas were diagnosed more frequently in male sex (73.7%; p = 0.013) and older patients 
(mean age 64.5 yo; p = 0.016) (Table 3). No melanomas were confirmed in patients under 30 years old. 
Demographic, clinical and lesion histologic characteristics of patients diagnosed with the disease are 
summarized in Tables 3 and 4. Among patients with melanoma, no demographic, clinical or 
histologic characteristics differed between TBS and LDE groups (summarized in Table 4). 

Table 3. Association between patient characteristics and melanoma diagnosis. 

 

Table 4. Subgroup analysis among patients with melanoma diagnosis. 
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Out of the 9 histologically confirmed melanomas in the TBS group, 7 (77.8%) were diagnosed in 
earlier stages (thinner than 0.8mm). In comparison, in the LDE group, 5 (50%) out of the 10 
histologically confirmed melanomas, were diagnosed in earlier stages (Tables 4 and 5). While thicker 
melanomas (≥ 0.8mm) were found more often in patients who came for lesion-directed examination, 
this finding was not confirmed to be statistically significant (p=0.350) (Table 4). Melanomas in 
screened patients, therefore, were not statistically associated with thinner lesions. The incidence of 
thicker melanoma (≥ 0.8mm) was only associated with melanoma histologic subtype, specifically 
desmoplastic and nodular melanoma. No other characteristic was found to be associated with higher 
melanoma thickness (Table 5). 

Out of the negative biopsies for melanoma, histologic diagnosis included unspecified 
melanocytic nevus (55.8%), Spitz nevus (1.9%), blue nevus (7.7%), seborrheic keratosis (11.5%), and 
others (23.1%). 

Atypical nevi not clearly suspicious of melanoma were clinically evidenced in 40 patients (12 
from LDE group and 28 from TBS group), for whom short-term monitoring visits (in 3 to 6 months) 
with videodermoscopy were requested. 
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Table 5. Risk factors associated with melanoma thickness. 

 

4. Discussion 

The findings of this study suggest that, when performed by dermatologists, population-based 
total-body screening program might not be more effective in diagnosing melanoma at earlier stages 
than directed examination of suspicious lesions. In this cohort of patients, total-body screening 
examination was not associated with the diagnosis of melanoma at earlier stages (thickness < 0.8mm). 
This finding contradicts current literature that reports reduced melanoma thickness in screening 
programs compared to usual care rates [14,19,20], Diagnosing melanoma at earlier stages is of 
extreme importance because of its impact on quality of life and prognosis. 

Moreover, in this study, melanoma detection rate was significantly different between groups. 
Among patients in the LDE group, 4% were diagnosed with melanoma. While, within screened 
patients, melanoma incidence was 1%. In our study, the incidence of melanoma in screened patients 
is higher than the ones evidenced in previous studies, which reported an incidence around 0.1-0.5% 
[11,19,21–23]. First of all, a higher incidence in screened patients can be due to the visits being 
performed by dermatologists instead of general practitioners. In literature, most of the screening 
programs were performed by general practitioners. In addition, the incidence of melanoma in 
northern Italy, where this study was conducted, is higher than in other parts of the country [24]. Also, 
our screening population might not have been fully representative of the general population, instead, 
it might have represented a higher risk population. Patients who were screened were not invited for 
a screening visit but requested those visit themselves. This group of patients might have already been 
more aware of skin cancer. It was evident in this cohort that more patients who came for total-body 
screening visits had already performed previous screening visits, and were more frequently 
associated with a positive risk factor for malignant melanoma, compared to patients who came for 
LDE of a suspicious lesion. 
Positive predictive value for diagnosing melanoma was also calculated. Herein, PPV was 26.7%, 
which is consistent with the values described in literature, ranging from 2.5-50% [11,20,25,26]. 

Regarding the harms of screening, unnecessary surgical excisions were performed in 20 screened 
patients. The excised benign/melanoma ratio for screened patients was approximately 2:1, which is 
slightly lower than the ones found in the literature [23,27]. 

In total, no melanomas were histologically confirmed in patients under 30 years old. Therefore, 
an option to enhance population-based total-body screening efficiency could be recommending a 
minimum age for dermatologic screening for patients without a melanoma risk factor. Risk factors 
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include genetic predisposition, first-degree family history of melanoma, personal history of NMSC, 
immunosuppression, multiple melanocytic nevi (≥ 50 nevi) and history of chronic UV light exposure. 
Restricting the screening age could be useful especially in healthcare systems with long waiting lists 
and reduced budgets. 

This study, however, had limitations, including a small cohort of patients, the retrospective 
design of the study and single-center location. Also, the effectiveness of screening and lesion-directed 
examination strategies were compared based on the diagnosis of melanoma with reduced thickness 
(< 0.8mm). However, it was not analyzed the effects of both strategies in outcomes such as mortality 
and cost effectiveness. 

5. Conclusions 

In this study, there was a high incidence of melanoma diagnosis in this study, both in the lesion-
directed examination and total-body screening groups. More importantly, it was evidenced that total-
body screening examinations were not associated with earlier diagnosis of melanoma (thickness < 
0.8mm). 

Therefore, in healthcare systems where budgets are reduced, direct examination of suspicious 
lesions (previously inspected by general practitioners) can be an alternative to population-based 
total-body screening visits, when both visits are performed by dermatologists. For this strategy to be 
implemented, it is imperative that general practitioners know melanoma clinical criteria in order to 
correctly suspect of a lesion and refer the patient for prompt dermatologic care. 

Further studies with higher level of evidence are needed to establish the best melanoma 
detection strategy to reduce mortality and improve quality of life. 
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BCC 

Ultraviolet 
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Positive Predictive Value 
Non-Melanoma Skin Cancer 
Basal Cell Carcinoma 
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