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Abstract
Background—Studies have shown that the incidence of melanoma in situ (MIS) is increasing
significantly.

Objective—This study analyzes selected clinical and demographic characteristics of MIS cases
observed in private dermatology practices in the US.

Methods—This study collected 257 MIS cases from 4 private dermatology practices in the US
from January 2005 through December 2009, recording age, gender, anatomic location, lesion size,
patient-reported change in lesion and concern about lesion. Case totals for invasive melanoma
during the same period were recorded.

Results—The data collected showed a higher incidence of MIS in sun-exposed areas of older
patients, especially males. The median age of patients at the time of MIS detection was 69. The
most common site for MIS was the head-neck region. The number of MIS cases collected
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exceeded the number of invasive malignant melanoma (MM) cases during the study period, with
an observed ratio of 1.37:1.

Limitations—For 136 patients, data were collected retrospectively for lesion size, location,
gender, and age. For these patients, patient-reported change in lesion and concern about lesion
were not collected. Patients often did not consent to a full body examination, therefore, it is
possible that MIS lesions may have been missed in double-clothed areas.

Conclusion—Careful attention to pigmented lesions, even lesions < 4mm, on sun-exposed areas,
including scalp, trunk, and feet, will facilitate earlier diagnosis of MIS. As only 30.4% of males
and 50% of females had concern about these lesions, it still falls to the dermatologist to discover
MIS.
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Introduction
The incidence of melanoma in situ (MIS) is increasing faster than the incidence of invasive
melanoma. 1,2,3,4,5,6 In 2005, an estimated 59,580 cases of invasive melanoma and 46,170
MIS were diagnosed.2 In contrast, an estimated 58,720 cases of invasive melanoma and
53,170 cases of MIS were diagnosed in 2009.1 The purpose of this report is to present
clinical characteristics of MIS seen in a recent 5-year period in four private practice clinics
in the US.

Methods
All pathology reports with a diagnosis of melanoma in situ (MIS) and invasive melanoma
(MM) encountered from January, 2005 through December, 2009 in 3 clinics were included:
The Dermatology Center, Rolla, MO; Columbia Dermatology, Columbia, MO; and Sheard
& Drugge, Stamford, CT. At Skin & Cancer Associates, Plantation, FL, 90 only cases of
MIS enrolled in the study NIH R44 CA-101639-02A2, beginning in 2007, were included in
the current study. At this clinic, 4% of MIS and MM cases during the study period were not
included due to time constraints. No retrospective cases were included from this clinic. For
both the chart review and the NIH study, all cases with the histopathology diagnosis “lentigo
maligna” or “melanoma in situ” were included in the MIS totals. Lesions lacking a definite
diagnosis, e.g. those with a diagnosis of “evolving MIS,” “features of MIS,” or “consistent
with MIS,” were not included. These criteria allow for greater certainty that we have not
included lesions that do not fulfill histopathologic criteria for MIS. Clinical information was
obtained prospectively for 121 total patients studied per the above NIH protocol, approved
by the Phelps County Regional Medical Center Institutional Review Board (IRB). For these
NIH study patients, a history of patient-identified lesion change and concern was tabulated.
For the other 136 patients and five of the NIH study patients with incomplete data,
information was collected retrospectively using diagrams in medical records including
anatomic location, gender, age and size, with the modified protocol approved by the Phelps
County Regional Medical Center IRB. Five patients lacked information on size of lesion.
Dermoscopy was used to assess all lesions.

Dermoscopic mole monitoring was used to assess size and dermoscopic stability on nevi
with an equivocal exam which were not biopsied initially.
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Results
1. Patient characteristics

The study included 155 males and 102 females, ranging in age from 16 to 96, with a median
age of 69 (Figure 1). 187 of 257 patients (117 males, 70 females) were 60 and older. Under
the age of 60, the numbers of females and males in the study were more nearly equal (38
males, 32 females). Of the 100 patients for whom race was recorded, 99 were white and 1
was black

2. Anatomic location and gender
Anatomic location of all 257 lesions is shown in Figure 2. No MIS were detected in the
region between the navel and the upper thigh for either gender or on female scalp/ears. The
most concentrated MIS location was the head-neck, which accounted for 119 of 257 (46.3%)
of lesions. Of the 119 head-neck lesions, 43 (36.1%) were female and 76 (63.9%) were
male. Of this head-neck subset of lesions, 39 (90.7%) of the females and 72 (94.7%) of the
males were at least 50 years of age. Females had more MIS on the legs than males: 20 vs. 8.
Males had more MIS on the left arm than the right arm (12 left, 8 right), while female MIS
were nearly equal (7 left, 8 right). Males had more MIS on the back, 33 vs. 15; chest, 6 vs.
3; and abdomen, 8 vs. 2.

3. Lesion size
Size of the lesion, defined as the greatest diameter of the lesion, ranged from 1–120 mm,
with a median of 9mm for both genders. 53 lesions (20.6%) were < 6mm, and 13 lesions
(5.1%) < 4mm. For the 53 lesions < 6mm, 32 (60.4%) were in females.

4. Concern/change
Only the minority of patients scored for concern/change had concern about the lesion (47 of
121 or 38.8%) or had noticed change (57 of 121 or 47.1%). Of those with lesions < 6mm, a
similar percentage had concern (36.7%) or noticed change (56.7%). Overall, 50.0% of
females had concern and only 30.4% of males had concern.

5. Ratio of MIS/melanoma cases
The MIS to invasive melanoma case ratio (MIS:MM) over the five-year period was 260/190
(1.37:1). Each clinic participating in the study diagnosed more MIS than invasive melanoma
(MIS:MM > 1.0 for all four clinics). This excess of MIS cases differs from the national ratio
of MIS:MM reported by the Center for Disease Control and Prevention (CDC) over the
same time period: 250,820/302,910 (0.83:1) 1,2,4,5,6

Comment
Our study provides support for correlation of MIS with the amount of incident ultraviolet
light exposure. Although this association is also found for invasive melanoma, large series
show 2–3% of melanomas occurring between navel and upper thigh7, locations that did not
exhibit MIS in our study. We encouraged all patients to have full body examination, but
many patients declined genital and breast examinations. MIS occurred more frequently on
the head-neck (119 out of 257) than the trunk (67 out of 257), a reversal of invasive
melanoma distribution.7,8

It was recently reported that MIS has left-sided predominance.9 We observed no overall left-
sided predominance (124 right, 125 left, 8 midline) or in head-neck (58 right, 57 left, 4
midline) or back (22 right, 24 left) areas. However, a tendency towards gender differences
did exist on arms, with left-sided predominance observed in males (12 left, 8 right) and
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females (7 left, 8 right). One possible explanation is that for the older age group, males were
the driver, and before automobiles were air conditioned, windows were often rolled down.

Our demographic data confirm that for MIS, as for invasive melanoma, older males are at
increased risk. Frequent and thorough surveillance of this demographic group is therefore
warranted. Only 37 of 257 patients were less than 50 years old. These findings support
previous findings of increased incidence of MIS in older patients .10 Our findings show a
greater number of MIS in males for most age groups, confirming results from other
studies.11,12 Females predominate in the 20–40 yrs age group, a cohort for which tanning
bed and other ultraviolet light exposure is greater.13 Only in the > 90 yrs age group does
greater female life expectancy allow this ratio to change, again showing female
predominance.

Our findings differ from those of a recent study by Rosina in terms of lesion distribution and
role of the dermatologist in lesion discovery.11 Rosina found most MIS on the trunk, while
our study located most MIS in the head-neck region. The Rosina study, in a hospital setting,
is not strictly comparable. The Rosina study excluded all patients with lentigo maligna
(LM), usually located on the head and neck from the series.14 Excluding LM from MIS data
is a departure from the current standards of many pathologists, who consider LM a subtype
of MIS.14,15

Our data show a greater number of MIS than invasive melanoma detected in each of four
private practice dermatology clinics in the US, which is a reversal of estimated MIS:MM
reported from the CDC for the same time period. The reason for this disparity between data
collected by dermatologists in private dermatology clinics and data gathered by the CDC
from various specialties across the US is not known. This disparity might be attributed to the
use of dermoscopy in our four clinics, which is believed to reduce the benign to malignant
ratio for biopsied lesions.17,18 Data from the Argenziano study obtained from members of
the International Dermoscopy Society serve to support this hypothesis. The MIS:MM ratio
for non-pigmented lesion clinics during the 3 years when our study overlaps their study,
2005–2007, give an MIS:MM ratio of 0.980 for 1616 cases,17 higher than the 0.83 ratio
from the US as a whole. Although the article lacked information on use of dermoscopy, the
clinics involved in the study were all recruited by board members of the International
Dermoscopy Society. The low MIS:MM case ratio of 0.430 for 2525 cases in pigmented
lesion clinics could have been due to the much higher fraction of invasive melanomas seen
in the pigmented lesion clinics.17

Our data show almost exclusive location of MIS in body areas not double-clothed.
Therefore, MIS can be detected even in patients who refuse full body skin examination. It is
our experience that most patients declining full body skin examination will consent to this
examination when asked a second time and/or when they are offered a gown.

Caveat—One weakness in our study is that MIS in patients declining total body
examination may have been missed in areas that remained covered. Another weakness of
this study is the incomplete tabulation of change and concern, as these data were obtained
only for the 121 NIH study patients. The NIH study patients did not differ from the other
patients in terms of age (median: 69 yrs - both groups), but did show a lower male:female
ratio (1.33 vs. 1.72 for chart review patients). Since a higher percentage of females report
both change and concern in comparison with males, the finding that only the minority of
patients had concern about their MIS or noted change would likely still be supported if
concern and change statistics had been taken from the entire group. The four clinics, two in
Missouri, one in Connecticut, and one in Florida, provide only a small sample of private
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practice patients in the US. Therefore, data may not be generalizable to MIS patients in
private practices elsewhere in the US, in university settings, or in other countries.

However, the clinics are located in states with invasive melanoma incidence rates that
represent both low (Missouri (11.94–20.32 per 100,000 population)), and medium high rates
(Connecticut and Florida (20.33–24.73 per 100,000 population)). 19 The clinics as a group
are reasonably representative of clinics with varied ultraviolet light exposure as measured by
average daily total global solar radiation (AVGLO): Florida, high; Connecticut, low; and
Missouri (2 clinics): median.20 Socioeconomic status has been shown to affect early-stage
melanoma incidence.21 Median per-capita income for counties where these clinics are
located is slightly below the national average; yet average income in these counties is above
the national average: Boone County, Missouri (8% below national average), Broward
County, Florida (2% below the national average), Phelps County, Missouri (24% below
national average), and Fairfield County, Connecticut (79% above the national average).22

The Florida clinic provided no cases during 2005–2006. That omission allowed for a better
balance of the 257 total MIS found in the four clinics: Columbia MO, 68; Plantation FL, 77;
Rolla MO, 50; Stamford CT, 62.

Early diagnosis of melanoma at the MIS stage is critical because, unlike invasive melanoma,
MIS does not affect life expectancy. 23 In addition, early detection allows for less invasive
therapy. Toren and Parlette discusses various options for the management of MIS, including
radiation, topical imiquimod, and cryotherapy.16 In our study, all MIS were excised, either
with conservative excision or in a minority of cases, employing Mohs surgery with frozen
sections and immunostains. Clinical margins of 5mm were obtained on all lesions when
allowed by anatomic constraints. For lesions which were entirely scoop shaved, margins
were taken from the biopsy scar. For larger lesions which had been sampled, margins were
determined at the time of excision by dermoscopy, 24 and Woods lamp in some cases.
Closure for some large lesions was delayed until pathology margins were determined,
corresponding to “slow Mohs.”16 Imiquimod was used adjunctively in 2% of patients, but
was never used as a monotherapy. No recurrences were observed during the duration of the
study, and no second MIS occurred during the study, but two recurrences were observed
later. Follow-up time was too short to determine accurate rates for recurrence or incidence of
2nd primary MIS. We conclude that careful attention to pigmented lesions, even ones
smaller than 4mm, on sun-exposed areas, including scalp, trunk, and feet, will facilitate
earlier diagnosis of MIS. We agree with Lucas et al.; some cases of early MIS may not
demonstrate abnormal features on clinical and dermoscopic examination alone.25 These
early MIS may be measured, photographed clinically and dermoscopically, and followed for
change. In all four clinics, some MIS were biopsied only after dermoscopic change was
documented. Only a minority of patients had any concern or noticed change in their lesions
before biopsy. For the majority of MIS, it still falls to the dermatologist to discover the
lesion and make the diagnosis.
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Capsule Summary

• The incidence of melanoma in situ is increasing.

• This article provides an anatomic distribution of melanoma in situ with analysis
of age, gender, lesion size, patient-observed change and concern, and calculation
of the melanoma in situ to invasive melanoma case ratio

• This information emphasizes the need for careful attention to pigmented lesions,
even 1–2mm, on sun-exposed areas to facilitate earlier diagnosis of MIS. Only a
minority of patients had concern about these lesions, thus the role of clinicians
in detecting these lesions is paramount.
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Figure 1.
Occurrence of melanoma in situ by age: 257 melanomas in situ, 4 private practice clinics in
Plantation, Florida; Columbia and Rolla, Missouri; and Stamford, Connecticut: 2005–2009.
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Figure 2.
Anatomic location: 257 melanomas in situ, 4 private practice clinics in Plantation, Florida;
Columbia and Rolla, Missouri; and Stamford, Connecticut: 2005–2009.
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