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

Background: The incidence of and death rate from cutane- e

ous melanoma (CMM) continue to increase. Prior data sug-

gests that more than half of CMM are detected by patients Keywords
or their close contacts and that these patient-detected mel- ) ) . .
anomas (PDM) present at higher stage than those found by Melanoma, Early detection, Screening, Diagnosis, Treatment

physicians. As outcome is directly related to stage at pre-

sentation we undertook this study to identify strategies to Introduction

improve timely patient detection of early CMM.

Cutaneous melanoma (CMM) is the most lethal form

Methods: We reviewed prospective questionnaire data ob- 1 o
of skin cancer. The incidence of and death rate from

tained at surgical oncology consultation along with demo-

graphic and pathology information on 488 CMMs in 435 pa- CMM continue to rise globally, making it a major public
tients. Data analysis with performed with SAS statistical soft- health concern [1-3]. In 2016 in the USA alone, an esti-
ware.

mated 76,380 new cases will be diagnosed and more
Results: 248 CMM (51%) were PDM, 34% were diagnosed than 10,130 deaths will be attributable to melanoma

by non-dermatologists and 15% by dermatologists. Factors [3]. Prognosis is directly related to tumor thickness and
associated with patient detection included female sex, young- . . . .

; . X stage at presentation. Tumor thickness is the dominant
er age, non-Caucasian race, no prior skin cancer, non-truncal i o ,
site, anterior location and nodular or acral lentiginous histolo- predictor of outcome for clinically node-negative me-
gy, but not family history or CMM diameter. The main symp- lanoma patients along with sentinel lymph node status
toms prompting patients to seek care were change in size [4-7]. Ten-year survival rates of greater than 90% are

(32%), color (31%) and bleeding (10%). PDM was associat- reported for tumors < 1.00 mm in thickness whereas
ed with higher tumor level and thickness (p < 0.005). Median P . : o .
tumor thickness was 1.07 mm for PDM versus 0.61 mm for ten-year survival drops to 50% for tumors > 4.00 mm in
physician-detected melanoma (MDM), p < 0.0001. Two-thirds thickness [4].

of CMM > 2 mm in thickness and 85% of T4 melanomas were

PDM. Patient-detected disease was more frequently ulcerated Patient-detected melanoma (PDM) are reported to

and lymph node-positive (p < 0.05). Nodular, acral lentiginous present at a more advanced stage than those found by
and amelanotic lesions were more often PDM. Of MDM, most physicians (MDM). Most prior reports show that early
were identified by non-dermatologists. stage CMM is more likely to be detected by physicians
Conclusions: We identified several modifiable barriers that than by patients [8-13]. Evidence suggests that de-
hinder early detection of melanoma. Our data suggest that tection of early-stage CMM increases in direct correla-

public health efforts such as targeted screening programs,
along with skin examinations during routine primary care
visits and novel educational tools might improve awareness

tion with the number of dermatologists or primary care
providers per population unit [14]. However, the majo-
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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
guestionnaire 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

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
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Figure 1: Mode of melanoma detection by T stage classification
at diagnosis.

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

Variable Detection method p value’

Patient Non-dermatologist Dermatologist All Physicians

Physician

Sex
Male 111/246 (45.2%) 98/246 (39.8%) 37/246 (15%) 145/246 (54.8%) 0.01
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
<50 63/89 (70.8%) 16/89 (18%) 10/89 (11.2%) 26/89 (29.2%) < 0.0001
=50 185/399 (46.3%) 151/399 (37.8%) 63/399 (15.8) 214/399 (53.7%)
Race
Caucasian 236/472 (50.0%) 163/472 (34.5%) 73/472 (15.5%) 236/472 (50.0%) 0.04
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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Table 2: Summary of tumor characteristics by method of detection.

Variable Detection method p value’

Patient Non-dermatologist Dermatologist  All Physicians

Physician

Anatomic site
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%) 0.02
Trunk 62/172 (36.0%) 78/172 (45.3%) 32/172 (18.7%)  |110/172 (74%)
Location
Anterior 102/193 (52.9%) 58/193 (30%) 33/193 (17.1%) 91/193 (47.1%) 0.02
Posterior 68/168 (40.5%) 71/168 (42.2%) 29/168 (17.3%) 100/168 (59.5%)
Lesion diameter, mm, 13.0 £ 10.3 (10) 12.7 £ 8.5 (10) 11.9+7.0 (10) 12.5+8.1 (10) 0.55
mean (median)
Amelanotic 22/28 (78.6%) 3/28 (10.7%) 3/28 (10.7%) 6/28 (21.4%) 0.002
T Stage
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%) < 0.0001
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
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%) 0.03
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 2.11 £ 2.92 1.26 £ 1.42 0.60 £ 0.45 1.11+£1.29
(median, IQR) (1.07, 0.53-2.40) (0.76, 0.25-1.51) (0.50, 0.28-0.80) (0.61, 0.35-1.25) < 0.0001
Mitoses per mm?, 2.8+0.35 1.8+043 0.4 +0.65 1.4+0.36 0.005
mean (median, IQR) (1, 0-2) (0, 0-1) (0, 0-1) (0, 0-1)
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.

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

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

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
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a pivotal role in melanoma detection, the melanomas neous melanomas continue to be detected by patients
they found were significantly thicker than those iden-  or their close contacts and that despite great effort to
tified by other physicians (on average 2.05 mm versus increase awareness of melanoma among the general
1.32 mm, p < 0.01) [22]. Collectively, these data suggest  public, these PDMs still present at a significantly later
that primary care providers may benefit from additio- stage than physician-detected tumors. We report for
nal training to facilitate earlier diagnosis of melanoma, the first time that amelanotic lesions and nodular and
especially among high-risk patients. 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.

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, Here we identified patient and tumor characteristi-
including patient-initiated screening tools along with te-  cs that can be viewed as barriers to early detection of
ledermatology and teledermoscopy, have been studied; CMM. Our data support a recommendation for routine
however, thus far the outcomes of these approaches screening skin examinations as a component of gene-
have been quite variable [27-29]. Simplifying and stan-  ral healthcare practice. Further, targeted outreach and
dardizing self-screening skin examination to improve enhanced screening for those at highest risk of harbo-
compliance and enhance earlier self-diagnosis also has  ring undetected thick melanomas, particularly males
been proposed [30]. aged 50 and older, could improve stage at diagnosis and

Anterior and head or neck or extremity (versus poste- subsequent mortality from melanoma.

rior and truncal) tumor location have been previously de- Disclosures
scribed as factors associated with patient detection and
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