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Increased prevalence of left-sided skin cancers

Susan T. Butler, MD,* and Scott W. Fosko, MD*P<4:€
Saint Louis, Missouri

Background: Previous research has shown an increase in photodamage and precancers on the left side of
the face.

Objective: We sought to determine whether there is a higher frequency of skin cancer development on the
left side of the body than the right.

Methods: The study was a retrospective review of patients with skin cancer referred to our Mohs
micrographic surgery and cutaneous oncology unit in 2004.

Results: When including all types of skin cancers and both sexes, more cancers occurred on the left
(52.6%) than the right (47.4%) (P = .059), with a stronger trend in men (P = .042). There were significantly
more malignant melanoma in situ on the left (31/42, 74%) than the right (11/42, 26%) (P = .002).

Limitations: Population was comprised of patients referred to an academic medical center and often for
Mohs micrographic surgery.

Conclusions: There were significantly more skin cancers on the left than the right side in men.
This discrepancy was even more profound in malignant melanoma in situ. (J Am Acad Dermatol

10.1016/j.jaad.2009.11.032.)
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urrently, between 2 and 3 million nonmela-
noma skin cancers and 132,000 melanoma
skin cancers occur globally each year.'
Ultraviolet (UV) exposure is a major causative factor
in melanoma and nonmelanoma skin cancer. UV
radiation is comprised of UVA and UVB rays. UVA
rays are able to penetrate glass windows whereas
UVB rays cannot. Automobile drivers are exposed to
a significant amount of UVA rays that penetrate
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driver’s side window glass or pass easily through
open windows, sunroofs, or convertible tops. In our
own and others’ personal experience in the United
States, it has been observed that significant photo-
damage, precancers, and possibly skin cancers were

occurring on the driver’s side or left side of the face.
. & 2
A previous study by Singer et al® showed an

asymmetry of photodamage on the face, and a
correlation between left-sided photodamage and
percentage of time spent as the driver. The photo-
aging effects of UVA can also be demonstrated
through a striking case study of an office worker
with extensive Favre-Racouchot disease on her left
cheek, which faced her office window for 15 years,
but virtually no photodamage on the contralateral
side. Because UVB does not pass through window
glass, this observation identifies the role of UVA in
photoaging.® A study performed in Australia found
an increase in incidence of precancers on the side of
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the body correlating to the side of the car subjects
most frequently sat on. Men formed more actinic
keratoses on the right side, whereas women formed
more on the left side (driver’s side is on right in
Australia).” This supports the association of UV
exposure and subsequent evidence of clinical dam-
age to the occupant’s exposed side of the face.

No studies to date have
shown that more skin can-
cers form on the left side of
the body than the right for
countries  where  driving
habits are similar to those in
the United States. The goal of
this study was to determine
whether there is a higher
frequency of skin cancer de-
velopment on the left side of
the body than on the right.

in situ.

METHODS

This study was approved by our institutional
review board (No. 14844). The design was a retro-
spective review of all patients referred to the Mohs
micrographic surgery and cutaneous oncology unit
at our university department of dermatology be-
tween January 2004 and December 2004.

Information was collected regarding the type of
skin cancer, location of the skin cancer on the body,
and age and sex of the patients. Patients were
excluded if their skin cancer was located along the
midline of the body, or if their medical records were
unavailable or incomplete.

RESULTS

The charts of 1047 patients were reviewed. Of the
890 patients who had non-midline skin cancers, 557
(63%) were male and 333 (37%) were female (P =
.001). The mean age was 68 years. Basal cell carci-
noma was the most common type of skin cancer with
a total of 608 (68.3%) (Table I). The next most
common cancer was squamous cell carcinoma oc-
curring in 178 (20.0%) patients, followed by malig-
nant melanoma in situ (MMIS) in 42 (4.7%) patients,
squamous cell carcinoma in situ in 38 (4.3%) pa-
tients, and invasive malignant melanoma in 23 (2.6%)
patients. The MMIS group was composed of both
lentigo maligna (LM) and superficial spreading sub-
types. Of note, the melanomas and MMIS were not
treated by the Mohs micrographic technique, rather
by wide local excision and permanent section con-
firmation of margins.

The most common location for skin cancer
was the head/neck with 731 (82.1%) occurrences.
The next most common location was the arm with

CAPSULE SUMMARY

» There are more skin cancers occurring on
the left side of the body than the right.

« This trend is more pronounced in men
and in certain cancers such as melanoma

« This finding may be explained by
ultraviolet exposure to the left side of
the body while driving.
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59 (6.6%) occurrences, followed by the leg with
30 (3.4%), and the hand with 27 (3.0%) cancers
(Table ID).

When including all types of skin cancers and both
sexes, more cancers did occur on the left (52.6%)
than the right (47.4%) (P = .059). When dividing by
sex, there were significantly more skin cancers on
the left (301) than on the
right (256) in male patients
only (P=.042). There was no
significant difference noted
in female patients (Fig 1).

The cancers occurring on
the head and neck were an-
alyzed separately as these
areas are most directly ex-
posed to UV rays while
driving. The left-sided pre-
dominance was even more
pronounced when looking at
only these sites in both sexes,
with the percentage of skin cancers on the left
increasing from 52.6% (468/890) to 54.0%
(395/731). This predominance was only statistically
significant in male patients, who showed a greater
increase from 54.0% (301/557) to 55.8% (255/457)
P =.017).

When including only MMIS, there were signifi-
cantly more cancers on the left (31/42, 74%) than the
right (11/42, 26%) (P = .002) (Fig 2). This trend was
consistent in both sexes, although stronger in men
(17/22, 77%) compared with women (14/20, 70%).

DISCUSSION

For all cancers in both men and women, a left-
sided distribution was seen. There were significantly
more skin cancers formed on the left side of the body
than the right in men and especially of the exposed
areas of the head and neck. There was no significant
difference observed in women. Several explanations
for these findings may exist. Increased exposure to
UV rays during driving may lead to the development
of more skin cancers on the left side of the body.
Previous research has shown that the left side of the
head, neck, arm, and hand receive up to 6 times the
dose of UV radiation as the right side in those sitting
on the left side of the car’ Our findings further
support this hypothesis, as there was a slightly larger
discrepancy between left- and right-sided skin can-
cers in those cancers occurring on the head and
neck. There were 54% left-sided cancers when just
including head and neck locations versus 52.6% left-
sided cancers for all locations. It is also interesting to
note that when examining the distribution of skin
cancer location for both sides, 82% (731/890)
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Table 1. Skin cancer types by sex and side of body
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Male Female Left Right Total Percent
BCC 369 239 311 297 608 68.3
SCC 126 52 97 81 178 20.0
MMIS 23 19 31 1 42 4.7
SCCIS 24 14 22 16 38 4.3
MM 14 9 7 16 23 2.6
Total 557 (63%) 333 (37%) 468 (53%) 422 (47%) 890 100

BCC, Basal cell carcinoma; MM, malignant melanoma; MMIS, malignant melanoma in situ; SCC, squamous cell carcinoma; SCCIS, squamous

cell carcinoma in situ.

Table II. Location of skin cancer by sex

Male Female

Anatomic location Left Right Left Right Total Percent of population
Head and neck 255 202 140 134 731 82.1
Arm 21 23 7 8 59 6.6
Hand 9 10 3 5 27 3.0
Foot 0 1 0 1 2 0.2
Back 7 9 3 4 23 2.6
Chest 5 8 1 4 18 2.0
Leg 4 3 13 10 30 34
Total 301 256 167 166 890 100

Male vs Female in patients receiving large doses of UVA from tanning

beds or in combination with psoralen.” Our obser-

350 301 vations that significantly more MMIS occur on the

300 256 side of the body exposed consistently to UVA pen-

=X etrating car window glass suggest that cumulative

ﬁ § 250 1+— O Left UVA exposure over years may indeed play an

“ ; important role in the development of this cutaneous
Om 200 +— H Right . . . )

3 O malignancy. The significant left-sided predominance

150 41— —.: of MMIS in this study was striking and has prompted

further investigation into this finding (Tables III and

100 T | IV). Future studies are planned with increased num-

Male Female bers in this subgroup to confirm this observation and

Fig 1. Skin cancers on left versus right side of body by sex. further study the potential photocarcinogenic role of

occurred on the sun-exposed areas of the head and
neck and this increased to 92% (817/890) when
including the arm and hand locations (Table ID).
Most of the UV exposure while driving affects the
head and neck locations, so this finding supports a
potential role for the sun exposure gained while
driving. The side windows of automobiles are made
of nonlaminated clear glass, which blocks UVB but
allows 63% transmission of UVA.° Though UVB has
traditionally been recognized as a contributing factor
in skin cancer formation, there have been no con-
clusive studies regarding the role of UVA. In vivo
studies have shown that UVA alone can induce
mutations in human DNA,”® and observational stud-
ies have recognized an increased risk of melanoma

UVA in MMIS.

Interestingly, our invasive melanomas demon-
strated a right-sided predominance (70%, 16/23).
Although the overall number of invasive melanoma
is low, this raises the possibility that both the type of
UV exposure, chronic versus intermittent, and body
location, sun exposed versus sun protected, may play
a role in the subtype of melanoma development and
its site of occurrence. Curiously, this may also suggest
that chronic sun exposure may have a protective
effectin the development of invasive melanoma. Our
study was not designed to address this possibility and
our overall patient numbers for melanoma are small
and a significant limitation to any interpretation. This
observation is striking in our cohort and deserves
further study. Chang et al'” and others have reported
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Fig 2. Melanoma in situ on left versus right side of body

by sex.

Table III. Melanoma in situ and invasive melanoma
by sex and side of body

Male Female Left Right Total
MMIS 22 20 31 1 42
MM 14 9 7 16 23

Total 36 (55%) 29 (45%) 38 (58%) 27 (42%) 65

MM, Malignant melanoma; MMIS, malignant melanoma in situ.

a relationship of melanoma body site distribution to
patterns and amounts of sun exposure, with recrea-
tional intermittent sun exposure associated with
melanomas of the trunk and occupational continu-
ous sun exposure with melanomas of the head and
neck. This meta-analysis did not include melanomas
in situ, but did include LM melanomas. Others have
reported that the pattern of sun exposure is related to
the risk of invasive melanoma development, with
intermittent, intense periods of exposure associated
with an overall increased risk, and more chronic,
continuous exposures with a decreased risk of inva-
sive melanoma development.''™?

The sex difference observed in our data may be
explained by differences in driving behaviors be-
tween men and women. In this study, women did
not show a significant left-sided predominance of
skin cancers. However, when dividing the data by
decade, it was noted that younger women (<50
years) did in fact show a left-sided predominance
(Fig 3). At age 50 years, this trend reverses as right-
sided skin cancers become more common (with the
exception of those aged > 80 years). In the subgroup
of women younger than 50 years, 31 of 54 or 57% of
cancers were on the left side. In women older than 50
years, 141 of 286 or 49% of cancers were on the left
side. It is important to note that these numbers are
relatively small and that analysis of the subgroups is
not statistically significant. This trend may represent
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Table IV. Anatomic locations for melanoma in situ
and invasive melanoma

MMIS Melanoma Total

Anatomic location Left Right Left Right MMIS MM

Head and neck 25 9 2 3 34 5
Arm 1 3 8 1 11
Hand 0 1 0 0 1 0
Back 5 1 1 3 6 4
Chest 0 0 0 1 0 1
Leg 0 0 1 1 0 2
Total 31 11 7 16 42 23

MM, Malignant melanoma; MMIS, malignant melanoma in situ.

Females by decade
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Fig 3. Location of skin cancer in female patients by age.

a shift in driving behavior by women. Perhaps the
older generations have spent more time in the
passenger side of the car, receiving more UV radia-
tion to the right side of the body. Although we can
only speculate about the driving habits in women,
the shift in the trend seen around age 50 years may
indicate that women born in 1954 or later have spent
more time as the driver, receiving more exposure on
the left side of their body. The number of vehicles
per household has nearly doubled in the last 25
years, which may affect the amount of time women
spend on the driver’s side of the car.'t

It was particularly interesting to find such a
significant asymmetry with regard to MMIS. LM,
one subtype of MMIS in particular, is known to
develop on chronically sun-exposed skin, so it is
possible that the higher frequency of left-sided LM is
a result of the cumulative exposure to UV rays while
driving a car.

The existence of a left-sided trend in both non-
melanoma skin cancer and noninvasive melanomas
underlines the importance of minimizing sun expo-
sure while in the car. This can be achieved by
laminating or tinting window glass. Clear films can
be applied to window glass that block 99.9% of UVA
and UVB. One study directly measured cell death
upon exposure to UV light, and noted a 93% reduction
in cell death when UV exposure was filtered through
laminated auto glass."> Our data also underline the
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importance of wearing a daily sunscreen that blocks
both UVA and UVB on all exposed body parts.

One limitation of this study was that our popula-
tion was limited to patients who were referred to an
academic medical center and often for Mohs micro-
graphic surgery. Although this may have led to a
higher percentage of skin cancers located on the
head and neck, this selected population, however,
should not have skewed the frequency of cancers to
the left versus the right.

Another factor that may have influenced our data
is the predominance of men in our population. The
percentage of men in our study is consistent with
previously reported incidence rates showing that
men have nearly double the number of nonmela-
noma skin cancer as women.'® The tendency of men
to sit on the driver’s side of the car may have
contributed to the number of left-sided skin cancers
in our study. There were certainly different trends in
skin cancer formation observed when examining the
sexes separately.

In summary, there were significantly more skin
cancers found on the left than the right side of the
body in men. For women, a trend of left-sided
predominance was seen and was stronger for those
younger than 50 years. This discrepancy was even
more profound in MMIS and in all skin cancers
occurring on exposed parts of the body, especially
the head and neck locations. This left-sided predom-
inance of skin cancers may be in part a result of UV
exposure during time spent in an automobile. Future
studies need to be conducted to determine if driving
behavior is related to skin cancer formation.
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