
Pandian et al. J Dermatol Res Ther 2017, 3:049

Volume 3 | Issue 2
DOI: 10.23937/2469-5750/1510049

Journal of

Dermatology Research and Therapy

Citation: Pandian TK, Krishnamurthy V, Hieken TJ (2017) The Impact of Patient, Physician and Tumor 
Factors on Awareness and Early Diagnosis of Cutaneous Melanoma. J Dermatol Res Ther 3:049. doi.
org/10.23937/2469-5750/1510049
Received: July 18, 2017: Accepted: October 16, 2017: Published: October 18, 2017
Copyright: © 2017 Pandian TK, et al. This is an open-access article distributed under the terms of the 
Creative Commons Attribution License, which permits unrestricted use, distribution, and reproduction 
in any medium, provided the original author and source are credited.

Pandian et al. J Dermatol Res Ther 2017, 3:049

Open Access

ISSN: 2469-5750

• Page 1 of 5 •

The Impact of Patient, Physician and Tumor Factors on Awareness 
and Early Diagnosis of Cutaneous Melanoma
TK Pandian1, Vikram Krishnamurthy2,3 and Tina J Hieken1,2*

1Department of Surgery, Division of Subspecialty General Surgery, Mayo Clinic, Rochester, USA
2Department of General Surgery, Rush University Medical Center, Chicago, USA 
3Cleveland Clinic Foundation, Cleveland Ohio, USA

*Corresponding author: Tina J Hieken, MD, Department of Surgery, Division of Subspecialty General Surgery, Mayo Clinic, 
200 First Street SW, Rochester, MN 55905, USA, Tel: 507-284-2683, Fax: 507-284-5196, E-mail: hieken.tina@mayo.edu

Abstract
Background: The incidence of and death rate from cutane-
ous melanoma (CMM) continue to increase. Prior data sug-
gests that more than half of CMM are detected by patients 
or their close contacts and that these patient-detected mel-
anomas (PDM) present at higher stage than those found by 
physicians. As outcome is directly related to stage at pre-
sentation we undertook this study to identify strategies to 
improve timely patient detection of early CMM.

Methods: We reviewed prospective questionnaire data ob-
tained at surgical oncology consultation along with demo-
graphic and pathology information on 488 CMMs in 435 pa-
tients. Data analysis with performed with SAS statistical soft-
ware.

Results: 248 CMM (51%) were PDM, 34% were diagnosed 
by non-dermatologists and 15% by dermatologists. Factors 
associated with patient detection included female sex, young-
er age, non-Caucasian race, no prior skin cancer, non-truncal 
site, anterior location and nodular or acral lentiginous histolo-
gy, but not family history or CMM diameter. The main symp-
toms prompting patients to seek care were change in size 
(32%), color (31%) and bleeding (10%). PDM was associat-
ed with higher tumor level and thickness (p < 0.005). Median 
tumor thickness was 1.07 mm for PDM versus 0.61 mm for 
physician-detected melanoma (MDM), p < 0.0001. Two-thirds 
of CMM > 2 mm in thickness and 85% of T4 melanomas were 
PDM. Patient-detected disease was more frequently ulcerated 
and lymph node-positive (p < 0.05). Nodular, acral lentiginous 
and amelanotic lesions were more often PDM. Of MDM, most 
were identified by non-dermatologists.

Conclusions: We identified several modifiable barriers that 
hinder early detection of melanoma. Our data suggest that 
public health efforts such as targeted screening programs, 
along with skin examinations during routine primary care 
visits and novel educational tools might improve awareness

among high-risk patients who are unlikely to detect their 
own CMM, resulting in a meaningful improvement in mel-
anoma outcomes.
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Introduction

Cutaneous melanoma (CMM) is the most lethal form 
of skin cancer. The incidence of and death rate from 
CMM continue to rise globally, making it a major public 
health concern [1-3]. In 2016 in the USA alone, an esti-
mated 76,380 new cases will be diagnosed and more 
than 10,130 deaths will be attributable to melanoma 
[3]. Prognosis is directly related to tumor thickness and 
stage at presentation. Tumor thickness is the dominant 
predictor of outcome for clinically node-negative me-
lanoma patients along with sentinel lymph node status 
[4-7]. Ten-year survival rates of greater than 90% are 
reported for tumors < 1.00 mm in thickness whereas 
ten-year survival drops to 50% for tumors > 4.00 mm in 
thickness [4].

Patient-detected melanoma (PDM) are reported to 
present at a more advanced stage than those found by 
physicians (MDM). Most prior reports show that early 
stage CMM is more likely to be detected by physicians 
than by patients [8-13]. Evidence suggests that de-
tection of early-stage CMM increases in direct correla-
tion with the number of dermatologists or primary care 
providers per population unit [14]. However, the majo-
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discovered by the patient or their close contacts. Of the 
remainder, non-dermatologists diagnosed 34% of cases 
(n = 167) while dermatologists diagnosed 15% (n = 73).

Patient characteristics and mode of melanoma de-
tection

As shown in Table 1, patient factors associated with 
self-detection of melanoma included female sex, youn-
ger patient age and non-Caucasian race. Individuals with 
a prior history of non-melanoma skin cancer were more 
likely to be diagnosed by physicians. There was no effect 
of family history of melanoma on mode of detection.

Tumor features and mode of melanoma detection

The proportion of PDM increased linearly with melano-
ma T-stage such that 62% of in situ lesions were diagnosed 
by physicians whereas 85% of T4 lesions were detected by 
patients, p < 0.0001 (Figure 1). Of all melanomas > 2 mm in 
thickness, 67% (97/145) were PDM. The median tumor thi-
ckness of invasive PDM in males was 2.5 mm versus 1.38 
mm in females, p = 0.06. Tumor features associated with 
self-detection of melanoma included anatomic site and 
anterior versus posterior location; nodular and acral lenti-
ginous melanomas also were more likely to be patient-de-
tected, as were ulcerated, amelanotic and node-positive 

rity of CMM still appear to be detected by patients or 
their close contacts. The proportion of cutaneous mela-
nomas reported to be patient-detected ranges from 40 
to 80% [9,13,15-17].

Since early stage melanoma is easily treated and 
has a favorable prognosis, efforts to improve patient 
detection of these early lesions and focus physician 
screening to those at greatest risk of harboring an un-
detected melanoma are desirable. Thus, we undertook 
this study with the aim of investigating how melanomas 
are detected to identify factors associated with early 
versus later stage diagnosis. Such information can iden-
tify high-risk groups and strategies to improve timely 
detection of melanoma, which has implications for both 
individual patient care and public health.

Materials and Methods

With IRB approval, we reviewed data prospectively 
recorded in our Melanoma Patient Registry from 2002 to 
2011 on 488 newly diagnosed melanomas in 435 patien-
ts. At the time of the initial surgical oncology consultation, 
each patient completed a questionnaire regarding mela-
noma risk factors symptoms (if any), medical history, fa-
mily history and how their melanoma was identified. The 
questionnaire was reviewed with the patient by the surgi-
cal oncology team and data clarified, if necessary. Histopa-
thology and treatment data were confirmed by review of 
pathology reports and operative notes.

Patient and tumor characteristics were assessed 
using univariate logistic regression, the Pearson’s 
chi-squared test and the Student’s t-test. Data are pre-
sented as proportions (percentages), medians with In-
terquartile Range (IQR) or means ± standard error of the 
mean unless otherwise stated. A SAS statistical package 
(JMP 10.0, Cary, N.C.) was used for data analysis. P va-
lues of < 0.05 were considered significant.

Results

In our patient cohort, 51% of CMM (n = 248) were 

Table 1: Summary of patient characteristics by method of detection.

Variable Detection method p value*

Patient Non-dermatologist 
Physician

Dermatologist All Physicians

Sex

0.01Male 111/246 (45.2%) 98/246 (39.8%) 37/246 (15%) 145/246 (54.8%)
Female 137/242 (56.6%) 69/242 (28.5%) 36/242 (14.9%) 115/242 (43.4%)
Age, years

Mean (median) 61.6 ± 15.5 (61) 70.8 ± 13.6 (74) 65.8 ± 14 (69) 69.3 ± 13.9 (73) < 0.0001
Age, years

< 0.0001< 50 63/89 (70.8%) 16/89 (18%) 10/89 (11.2%) 26/89 (29.2%)
≥ 50 185/399 (46.3%) 151/399 (37.8%) 63/399 (15.8) 214/399 (53.7%)
Race

0.04Caucasian 236/472 (50.0%) 163/472 (34.5%) 73/472 (15.5%) 236/472 (50.0%)
Non-caucasian 12/16 (75.0%) 4/16 (25.0%) 0/16 (0%) 4/16 (25.0%)
Prior non-melanoma skin cancer 37/106 (35.0%) 35/106 (33.0%) 34/106 (32.0%) 69/106 (65.0%) 0.0005
Family history of melanoma 33/63 (52.4%) 18/63 (28.6%) 12/63 (19.1%) 30/63 (47.6%) 0.51
*p value: Based on patient versus physician (dermatologist & non-dermatologist physicians combined) data.
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Figure 1: Mode of melanoma detection by T stage classification 
at diagnosis.
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an association between PDM, advanced stage and po-
orer prognosis despite decades of public health efforts 
aimed at both primary prevention and early detection 
[9,10,15,17,18]. These data suggest that greater mela-
noma awareness among primary healthcare providers 
and improved primary physician screening is likely to be 
the most effective method for earlier detection of mela-
noma, as physicians detect significantly thinner lesions. 
A recommendation for routine total skin examination at 
the time of primary care physician visits, especially for 
males, should be considered. Evidence of a benefit to 
such routine skin cancer screening is suggested by po-
pulation-based studies [19].

Among physician-detected melanomas, non-der-
matologist physicians identified the majority (68%) 
of lesions, while dermatologists detected thinner and 
otherwise favorable melanomas in accordance with 
several prior reports [9,11,12,20-21]. Roetzheim, et al. 
found that for each additional dermatologist per 10,000 
population, the odds of early melanoma diagnosis incre-
ased by 39%. Similarly, for each additional family practi-
tioner, the odds increased by 21% while they decreased 
by 10% per additional general internist [14]. Grange, et 
al. reported that although general practitioners played 

melanomas (Table 2). Mode of detection did not correlate 
with lesion diameter.

Signs and symptoms associated with patient-de-
tected melanomas

Among 248 PDMs, the most common primary symp-
tom which prompted medical consultation was a chan-
ge in lesion size in 80 (32.2%), followed by a color chan-
ge in 76 (30.6%) and bleeding in 24 (9.7%). Less frequent 
presentations were notation of a new pigmented lesion 
in 20 (8.1%), change in thickness in 19 (7.7%), change in 
shape in 18 (7.3%), itching in 8 (3.2%), non-healing skin 
ulceration in 2 (0.8%) and pain in 1 (0.4%).

Discussion

In our cohort, just over half of cutaneous melano-
mas were detected by patients. These PDMs were thi-
cker and more often ulcerated and node-positive, i.e. 
of more advanced stage at diagnosis, than MDMs. Fur-
thermore, PDMs in males were thicker than PDMs in fe-
males and the majority of PDMs (74%) were in patients 
aged 50 years and older. Other contemporary reports 
also show a persistently high proportion of self-de-
tected melanomas, especially among older men, and 

Table 2: Summary of tumor characteristics by method of detection.

Variable Detection method p value*

Patient Non-dermatologist 
Physician

Dermatologist All Physicians

Anatomic site

0.02
Extremity 139/231 (60.2%) 62/231 (26.8%) 30/231 (13.0%) 92/231 (29.8%)
Head/Neck 44/80 (55.0%) 26/80 (32.5%) 10/80 (12.5%) 36/80 (45.0%)
Trunk 62/172 (36.0%) 78/172 (45.3%) 32/172 (18.7%) 110/172 (74%)
Location

0.02Anterior 102/193 (52.9%) 58/193 (30%) 33/193 (17.1%) 91/193 (47.1%)
Posterior 68/168 (40.5%) 71/168 (42.2%) 29/168 (17.3%) 100/168 (59.5%)
Lesion diameter, mm, 
mean (median)

13.0 ± 10.3 (10) 12.7 ± 8.5 (10) 11.9 ± 7.0 (10) 12.5 ± 8.1 (10) 0.55

Amelanotic 22/28 (78.6%) 3/28 (10.7%) 3/28 (10.7%) 6/28 (21.4%) 0.002
T Stage

< 0.0001

Tis 52/135 (38.5%) 47/135 (34.8%) 36/135 (26.7%) 83/135 (61.5%)
1 96/201 (47.8%) 75/201 (37.3%) 30/201 (14.9%) 105/201 (52.2%)
2 36/63 (57.2%) 22/63 (34.9%) 5/63 (7.9%) 27/62 (42.8%)
3 32/48 (66.7%) 15/48 (31.2%) 1/48 (2.1%) 16/48 (33.3%)
4 29/34 (85.3%) 5/34 (14.7%) 0/34 (0%) 5/34 (14.7%)
Histologic subtype

0.03
ALM 8/12 (66.7%) 4/12 (33.3%) 0/12 (0%) 4/12 (33.3%)
LMM 42/123 (34.2%) 48/123 (39%) 33/123 (26.8%) 81/123 (75.8%)
Nodular 40/56 (71.4%) 15/56 (28.8%) 1/56 (1.8%) 16/56 (28.6%)
SSM 142/274 (51.8%) 94/274 (34.3%) 38/274 (13.9%) 132/274 (48.2%)
Other 15/21 (71.4%) 5/21 (23.8%) 1/21 (4.8%) 6/21 (38.6%)
Thickness, mm, mean 
(median, IQR)

2.11 ± 2.92 
(1.07, 0.53-2.40)

1.26 ± 1.42
(0.76, 0.25-1.51)

0.60 ± 0.45
(0.50, 0.28-0.80)

1.11 ± 1.29
(0.61, 0.35-1.25) < 0.0001

Mitoses per mm2, 
mean (median, IQR)

2.8 ± 0.35 
(1, 0-2)

1.8 ± 0.43
(0, 0-1)

0.4 ± 0.65
(0, 0-1)

1.4 ± 0.36
(0, 0-1)

0.005

Ulceration, present 40/60 (66.7%) 20/60 (33.3%) 0/60 (0%) 20/60 (33.3%) 0.009
Node-positive 21/25 (84.0%) 3/25 (12.0%) 1/25 (4.0%) 4/25 (16.0%) 0.005
*p value based on comparison between patient-detected and all physician-detected melanomas; **Thickness calculated for 
invasive melanomas only. Abbreviations: ALM: Acral Lentiginous Melanoma; LMM: Lentigo Maligna Melanoma; SSM: Superficial 
Spreading Melanoma; IQR: Interquartile Range.
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neous melanomas continue to be detected by patients 
or their close contacts and that despite great effort to 
increase awareness of melanoma among the general 
public, these PDMs still present at a significantly later 
stage than physician-detected tumors. We report for 
the first time that amelanotic lesions and nodular and 
acral lentiginous histology subtypes are more often 
patient-detected. We also found that dermatologists 
identified the most favorable lesions, underscoring the 
benefit of regular skin examinations for, at the least, 
high-risk patients. However, recognizing that access to 
specialist care may be limited, education of primary 
care providers to improve detection of earlier stage 
disease along with investigation of novel technologies 
appears warranted.

Here we identified patient and tumor characteristi-
cs that can be viewed as barriers to early detection of 
CMM. Our data support a recommendation for routine 
screening skin examinations as a component of gene-
ral healthcare practice. Further, targeted outreach and 
enhanced screening for those at highest risk of harbo-
ring undetected thick melanomas, particularly males 
aged 50 and older, could improve stage at diagnosis and 
subsequent mortality from melanoma.

Disclosures

The authors have no conflicts of interest to declare.

Funding Sources

None.

References
1. Blum A, Brand CU, Ellwanger U, Schlangenhauf B, Strobel 

W, et al. (1999) Awareness and early detection of cutane-
ous melanoma: An analysis of factors related to delay in 
treatment. Br J Dermatol 141: 783-787.

2. Goulart JM, Dusza S, Pillsbury A, Soriano RP, Halpern AC, 
et al. (2012) Recognition of melanoma: a dermatologic cli-
nical competency in medical student education. J Am Acad 
Dermatol 67: 606-611.

3. Siegel RL, Miller KD, Jemal A (2015) Cancer statistics, 
2015. CA Cancer J Clin 65: 5-29.

4. Balch CM, Gershenwald JE, Soong SJ, Thompson JF, 
Atkins MB, et al. (2009) Final version of 2009 AJCC me-
lanoma staging and classification. J Clin Oncol 27: 6199-
6206.

5. Breslow A (1970) Thickness, cross-sectional areas and 
depth of invasion in the prognosis of cutaneous melanoma. 
Ann Surg 172: 902-908.

6. Morton DL, Thompson JF, Cochran AJ, Mozillo N, Nieweg 
OE, et al. (2014) Final trial report of sentinel-node biopsy 
versus nodal observation in melanoma. N Engl J Med 370: 
599-609.

7. Hieken TJ, Swetter SM, Wells MJ, Abertini JG, Gelfand JM, 
et al. (2014) The Role of Sentinel Node Biopsy in Skin Can-
cer. Medscape.

8. Koh HK, Miller DR, Geller AC, Clapp RW, Mercer MB, et al. 
(1992) Who discovers melanoma? Patterns from a popula-
tion-based survey. J Am Acad Dermatol 26: 914-919.

a pivotal role in melanoma detection, the melanomas 
they found were significantly thicker than those iden-
tified by other physicians (on average 2.05 mm versus 
1.32 mm, p < 0.01) [22]. Collectively, these data suggest 
that primary care providers may benefit from additio-
nal training to facilitate earlier diagnosis of melanoma, 
especially among high-risk patients.

Several studies have shown that melanomas diagno-
sed at the time of scheduled routine total skin examina-
tion are thinner, less often ulcerated and less mitotically 
active than those diagnosed otherwise [17,23]. Utilizing 
non-physicians as screening authorities has also been 
suggested. For example, using hairdressers for skin can-
cer screening outreach has been proposed; however, 
the efficacy and logistics of this approach remains to be 
fully defined [24-26]. Use of smartphone applications, 
including patient-initiated screening tools along with te-
ledermatology and teledermoscopy, have been studied; 
however, thus far the outcomes of these approaches 
have been quite variable [27-29]. Simplifying and stan-
dardizing self-screening skin examination to improve 
compliance and enhance earlier self-diagnosis also has 
been proposed [30].

Anterior and head or neck or extremity (versus poste-
rior and truncal) tumor location have been previously de-
scribed as factors associated with patient detection and 
confirmed in our cohort [12]. Anatomically, these areas are 
more visible to patients than posterior and truncal lesions. 
We also found that nodular and acral lentiginous melano-
ma was more often found by patients than lentigo mali-
gna or superficial spreading subtypes. To the best of our 
knowledge, this has not been previously reported. We also 
observed that amelanotic lesions were more often disco-
vered by patients than physicians. These findings emphasi-
ze the importance of thorough skin exams and underscore 
the importance of physician evaluation of anatomic areas 
less frequently visualized or more challenging to inspect 
by patients themselves. Finally, physician education on 
detection of the less common histologic subtypes of me-
lanoma is also critical.

Limitations of our study include the use of data from 
a specialist referral practice. Further studies using natio-
nal-level data may provide more generalizable findings 
that corroborate with our results. Strengths of this appro-
ach are the level of detail provided on presentation which 
is difficult to ascertain from large databases. Additionally, 
some element of recall bias may be present; however, this 
is likely of little consequence due to the prospective natu-
re of the study questionnaire which was reviewed by the 
healthcare team at the time of presentation to the surgical 
oncologist. Despite these limitations, we believe our study 
adds valuable information on the mode of melanoma de-
tection on stage at diagnosis.

Conclusions

Our study demonstrates that the majority of cuta-

https://doi.org/10.23937/2469-5750/1510049
https://www.ncbi.nlm.nih.gov/pubmed/10583157
https://www.ncbi.nlm.nih.gov/pubmed/10583157
https://www.ncbi.nlm.nih.gov/pubmed/10583157
https://www.ncbi.nlm.nih.gov/pubmed/10583157
https://www.ncbi.nlm.nih.gov/pubmed/22281164
https://www.ncbi.nlm.nih.gov/pubmed/22281164
https://www.ncbi.nlm.nih.gov/pubmed/22281164
https://www.ncbi.nlm.nih.gov/pubmed/22281164
https://www.ncbi.nlm.nih.gov/pubmed/25559415
https://www.ncbi.nlm.nih.gov/pubmed/25559415
https://www.ncbi.nlm.nih.gov/pubmed/19917835
https://www.ncbi.nlm.nih.gov/pubmed/19917835
https://www.ncbi.nlm.nih.gov/pubmed/19917835
https://www.ncbi.nlm.nih.gov/pubmed/19917835
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1397358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1397358/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1397358/
http://www.nejm.org/doi/full/10.1056/NEJMoa1310460#t=article
http://www.nejm.org/doi/full/10.1056/NEJMoa1310460#t=article
http://www.nejm.org/doi/full/10.1056/NEJMoa1310460#t=article
http://www.nejm.org/doi/full/10.1056/NEJMoa1310460#t=article
https://emedicine.medscape.com/article/1126050-overview
https://emedicine.medscape.com/article/1126050-overview
https://emedicine.medscape.com/article/1126050-overview
https://www.ncbi.nlm.nih.gov/pubmed/1607408
https://www.ncbi.nlm.nih.gov/pubmed/1607408
https://www.ncbi.nlm.nih.gov/pubmed/1607408


ISSN: 2469-5750DOI: 10.23937/2469-5750/1510049

Pandian et al. J Dermatol Res Ther 2017, 3:049 • Page 5 of 5 •

20. Fisher NM, Schaffer JV, Berwick M, Bolognia JL (2005) 
Breslow depth of cutaneous melanoma: impact of factors 
related to surveillance of the skin, including prior skin biop-
sies and family history of melanoma. J Am Acad Dermatol 
53: 393-406.

21. Pennie ML, Soon SL, Risser JB, Veledar E, Culler SD, et 
al. (2007) Melanoma outcomes for Medicare patients: as-
sociation of stage and survival with detection by a dermato-
logist vs a nondermatologist. Arch Dermatol 143: 488-494.

22. Grange F, Barbe C, Mas L, Granel-Brocard F, Lipsker D, et 
al. (2012) The role of general practitioners in diagnosis of 
cutaneous melanoma: a population-based study in France. 
Br J Dermatol 167: 1351-1359.

23. Kovalyshyn I, Dusza SW, Siamas K, Halpern AC, Argen-
ziano G, et al. (2011) The impact of physician screening on 
melanoma detection. Arch Dermatol 147: 1269-1275.

24. Roosta N, Wong MK, Woodley DT (2012) Utilizing hairdres-
sers for early detection of head and neck melanoma: an 
untapped resource. J Am Acad Dermatol 66: 687-688.

25. Roosta N, Black DS, Wong MK, Woodley DT (2013) Asses-
sing hairdressers' knowledge of scalp and neck melanoma 
and their willingness to detect lesions and make referrals to 
dermatologists. J Am Acad Dermatol 68: 183-185.

26. Tyagi A, Miller K, Cockburn M (2012) e-Health tools for tar-
geting and improving melanoma screening: a review. J Skin 
Cancer 2012: 437502.

27. Wolf JA, Moreau J, Akilov O, Patton T, English JC, et al. 
(2013) Diagnostic inaccuracy of smartphone applications 
for melanoma detection. JAMA Dermatol 149: 422-426.

28. Kassianos AP, Emery JD, Murchie P, Walter FM (2015) 
Smartphone applications for melanoma detection by com-
munity, patient and generalist clinician users: a review. Br J 
Dermatol 172: 1507-1518.

29. Kroemer S, Fruhauf J, Campbell TM, Massone C, Schwan-
tzer G, et al. (2011) Mobile teledermatology for skin tumour 
screening: Diagnostic accuracy of clinical and dermoscopic 
image tele-evaluation using cellular phones. Br J Dermatol 
164: 973-979.

30. Manganoni AM, Pavoni L, Calzavara-Pinton PG (2015) 
Patient perspectives of early detection of melanoma: the 
experience at the Brescia Melanoma Centre, Italy. G Ital 
Dermatol Venereol 150: 149-154.

9. Carli P, De Giorgi V, Palli D, Maurichi A, Mulas P, et al. 
(2003) Dermatologist detection and skin self-examination 
are associated with thinner melanomas: results from a 
survey of the Italian Multidisciplinary Group on Melanoma. 
Arch Dermatol 139: 607-612.

10. Tyler I, Rivers JK, Shoveller JA, Blum A (2005) Melanoma 
detection in British Columbia, Canada. J Am Acad Derma-
tol 52: 48-54.

11. Kantor J, Kantor DE (2009) Routine dermatologist-perfor-
med full-body skin examination and early melanoma de-
tection. Arch Dermatol 145: 873-876.

12. Lamerson CL, Eaton K, Sax JL, Kashani-Sabet M (2012) 
Comparing melanoma invasiveness in dermatologist- ver-
sus patient-detected lesions: A retrospective chart review. 
J Skin Cancer 2012: 187963.

13. Swetter SM, Pollitt RA, Johnson TM, Brooks DR, Geller AC 
(2012) Behavioral determinants of successful early mela-
noma detection: role of self and physician skin examination. 
Cancer 118: 3725-3734.

14. Roetzheim RG, Pal N, van Durme DJ, Wathington D, Fer-
rante JM, et al. (2000) Increasing supplies of dermatologi-
sts and family physicians are associated with earlier stage 
of melanoma detection. J Am Acad Dermatol 43: 211-218.

15. Brady MS, Oliveria SA, Christos PJ, Beriwick M, Coit DG, et 
al. (2000) Patterns of detection in patients with cutaneous 
melanoma. Cancer 89: 342-347.

16. Hamidi R, Peng D, Cockburn M (2010) Efficacy of skin 
self-examination for the early detection of melanoma. Int J 
Dermatol 49: 126-134.

17. De Giorgi V, Grazzini M, Rossari S, Gori A, Papi F, et al. 
(2012) Is skin self-examination for cutaneous melanoma 
detection still adequate? A retrospective study. Dermato-
logy 225: 31-36.

18. Schwartz JL, Wang TS, Hamilton TA, Lowe L, Sondak VK, 
et al. (2002) Thin primary cutaneous melanomas: associa-
ted detection patterns, lesion characteristics, and patient 
characteristics. Cancer 95: 1562-1568.

19. Katalinic A, Waldmann A, Weinstock MA, Geller AC, Ei-
semann N, et al. (2012) Does skin cancer screening save 
lives?: An observational study comparing trends in melano-
ma mortality in regions with and without screening. Cancer 
118: 5395-5402.

https://doi.org/10.23937/2469-5750/1510049
https://www.ncbi.nlm.nih.gov/pubmed/16112344
https://www.ncbi.nlm.nih.gov/pubmed/16112344
https://www.ncbi.nlm.nih.gov/pubmed/16112344
https://www.ncbi.nlm.nih.gov/pubmed/16112344
https://www.ncbi.nlm.nih.gov/pubmed/16112344
https://www.ncbi.nlm.nih.gov/pubmed/17438181
https://www.ncbi.nlm.nih.gov/pubmed/17438181
https://www.ncbi.nlm.nih.gov/pubmed/17438181
https://www.ncbi.nlm.nih.gov/pubmed/17438181
https://www.ncbi.nlm.nih.gov/pubmed/22834687
https://www.ncbi.nlm.nih.gov/pubmed/22834687
https://www.ncbi.nlm.nih.gov/pubmed/22834687
https://www.ncbi.nlm.nih.gov/pubmed/22834687
https://www.ncbi.nlm.nih.gov/pubmed/21768448
https://www.ncbi.nlm.nih.gov/pubmed/21768448
https://www.ncbi.nlm.nih.gov/pubmed/21768448
https://www.ncbi.nlm.nih.gov/pubmed/22421114
https://www.ncbi.nlm.nih.gov/pubmed/22421114
https://www.ncbi.nlm.nih.gov/pubmed/22421114
https://www.ncbi.nlm.nih.gov/pubmed/23244380
https://www.ncbi.nlm.nih.gov/pubmed/23244380
https://www.ncbi.nlm.nih.gov/pubmed/23244380
https://www.ncbi.nlm.nih.gov/pubmed/23244380
https://www.ncbi.nlm.nih.gov/pubmed/23304515
https://www.ncbi.nlm.nih.gov/pubmed/23304515
https://www.ncbi.nlm.nih.gov/pubmed/23304515
https://www.ncbi.nlm.nih.gov/pubmed/23325302
https://www.ncbi.nlm.nih.gov/pubmed/23325302
https://www.ncbi.nlm.nih.gov/pubmed/23325302
https://www.ncbi.nlm.nih.gov/pubmed/25600815
https://www.ncbi.nlm.nih.gov/pubmed/25600815
https://www.ncbi.nlm.nih.gov/pubmed/25600815
https://www.ncbi.nlm.nih.gov/pubmed/25600815
https://www.ncbi.nlm.nih.gov/pubmed/21219286
https://www.ncbi.nlm.nih.gov/pubmed/21219286
https://www.ncbi.nlm.nih.gov/pubmed/21219286
https://www.ncbi.nlm.nih.gov/pubmed/21219286
https://www.ncbi.nlm.nih.gov/pubmed/21219286
https://www.ncbi.nlm.nih.gov/pubmed/24825405
https://www.ncbi.nlm.nih.gov/pubmed/24825405
https://www.ncbi.nlm.nih.gov/pubmed/24825405
https://www.ncbi.nlm.nih.gov/pubmed/24825405
https://www.ncbi.nlm.nih.gov/pubmed/12756097
https://www.ncbi.nlm.nih.gov/pubmed/12756097
https://www.ncbi.nlm.nih.gov/pubmed/12756097
https://www.ncbi.nlm.nih.gov/pubmed/12756097
https://www.ncbi.nlm.nih.gov/pubmed/12756097
http://www.jaad.org/article/S0190-9622(04)01296-4/fulltext
http://www.jaad.org/article/S0190-9622(04)01296-4/fulltext
http://www.jaad.org/article/S0190-9622(04)01296-4/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/19687416
https://www.ncbi.nlm.nih.gov/pubmed/19687416
https://www.ncbi.nlm.nih.gov/pubmed/19687416
https://www.hindawi.com/journals/jsc/2012/187963/
https://www.hindawi.com/journals/jsc/2012/187963/
https://www.hindawi.com/journals/jsc/2012/187963/
https://www.hindawi.com/journals/jsc/2012/187963/
https://www.ncbi.nlm.nih.gov/pubmed/22179848
https://www.ncbi.nlm.nih.gov/pubmed/22179848
https://www.ncbi.nlm.nih.gov/pubmed/22179848
https://www.ncbi.nlm.nih.gov/pubmed/22179848
https://www.ncbi.nlm.nih.gov/pubmed/10906640
https://www.ncbi.nlm.nih.gov/pubmed/10906640
https://www.ncbi.nlm.nih.gov/pubmed/10906640
https://www.ncbi.nlm.nih.gov/pubmed/10906640
https://www.ncbi.nlm.nih.gov/pubmed/10918164
https://www.ncbi.nlm.nih.gov/pubmed/10918164
https://www.ncbi.nlm.nih.gov/pubmed/10918164
https://www.ncbi.nlm.nih.gov/pubmed/20465635
https://www.ncbi.nlm.nih.gov/pubmed/20465635
https://www.ncbi.nlm.nih.gov/pubmed/20465635
https://www.ncbi.nlm.nih.gov/pubmed/22813631
https://www.ncbi.nlm.nih.gov/pubmed/22813631
https://www.ncbi.nlm.nih.gov/pubmed/22813631
https://www.ncbi.nlm.nih.gov/pubmed/22813631
https://www.ncbi.nlm.nih.gov/pubmed/12237926
https://www.ncbi.nlm.nih.gov/pubmed/12237926
https://www.ncbi.nlm.nih.gov/pubmed/12237926
https://www.ncbi.nlm.nih.gov/pubmed/12237926
https://www.ncbi.nlm.nih.gov/pubmed/22517033
https://www.ncbi.nlm.nih.gov/pubmed/22517033
https://www.ncbi.nlm.nih.gov/pubmed/22517033
https://www.ncbi.nlm.nih.gov/pubmed/22517033
https://www.ncbi.nlm.nih.gov/pubmed/22517033

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Materials and Methods 
	Results
	Patient characteristics and mode of melanoma detection 
	Tumor features and mode of melanoma detection 
	Signs and symptoms associated with patient-detected melanomas 

	Discussion
	Conclusions
	Disclosures
	Funding Sources 
	Table 1
	Table 2
	Figure 1
	References

