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Malignant melanoma is the most common cancer during
pregnancy, but it is unknown whether melanocytic naevi
in general are activated. A total of 381 melanocytic naevi
in 34 Caucasian primigravidae were examined using
spectrophotometric intracutaneous analysis (SIAscopy)
technology in early pregnancy and prior to delivery. The
Siagraphs of each naevus were then compared in order
to evaluate changes over time. A total of 163 melanocytic
naevi in 21 nulliparous women served as an additional
control group. At the first visit none of the Siagraphs exa-
mined for the case or control groups aroused suspicion of
dysplastic naevus or melanoma and no significant struc-
tural changes were noted during the observation period.
However, 2.1% of the melanocytic naevi in the pregnant
group increased and 1.3% decreased in size. Correspond-
ing figures in the non-pregnant group were 1.8% and
0%, respectively. Only one naevus in a pregnant woman
increased slightly in epidermal pigmentation, and a de-
crease in pigmentation was noted in 3.7% of the melano-
cytic naevi in the cases and 1.8% in the controls. None of
the differences within or between the groups was statis-
tically significant. We conclude that pregnancy does not
influence the appearance of pigmented naevi. A changing
naevus during pregnancy should be examined careful-
ly and considered for excision and histopathology. Key
words: melanocytic naevi; pregnancy; SIAscopy.
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Malignant melanoma (MM) is the most common ma-
lignancy during pregnancy, with an estimated incidence
of 2.8-5 cases/100,000 pregnancies (1, 2). There has
been some concern that hormonal and immunological
alterations occurring during pregnancy might activate
melanocytic naevi (MN) and favour the development
and progression of melanoma (3, 4). However, a recent
large population-based study of the effect of pregnancy
on survival demonstrates that the prognosis for pregnant
women with melanoma is not worse than for non-preg-
nant women (5). On the other hand, some reports have
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shown an increase in the thickness of melanoma diagnos-
ed in pregnant women compared with controls, implying
either a more aggressive tumour or a delay in melanoma
diagnosis during pregnancy (6—8). In our recent study no
statistical difference in Breslow thickness was found in
melanoma diagnosed in the pregnant, as compared with
the non-pregnant, group (5). It has, however, been as-
sumed that women in general interpret a change in MN
as a normal phenomenon during pregnancy and do not
seek early medical advice.

It is not known whether MN are activated or undergo
changes during pregnancy. In two previous studies 10%
and 33% of the pregnant women interviewed reported
some change in size or colour of their MN (9, 10).
When these self-reported alterations were analysed in
more detail it was obvious that most lesions referred
to were other skin lesions and not MN. Furthermore,
Pennoyer et al. (11) were not able to demonstrate any
significant changes in the size of MN when comparing
photographs of MN in women during the first and third
trimester. No significant histological changes were
found in MN excised during pregnancy, compared with
MN from non-pregnant women (9, 10). Nevertheless,
there is a general opinion in the population and among
healthcare personnel that MN grow and become darker
during pregnancy. This view might be reinforced by
increased body awareness and a change in body size
or by the notable hormone-induced hyperpigmentation
of certain skin areas during pregnancy. Against this
background it is obvious that a more certain scientific
basis for the management of changing MN in pregnant
women is required.

The overall aim of this investigation was to study
objectively whether any change in MN over time is as-
sociated with pregnancy in a group of healthy Caucasian
primigravidae by clinical examination and by using
the non-invasive spectrophotometric intracutaneous
analysis (SIAscopy) technique to depict the in vivo
micro-architecture of melanin, collagen pattern and
blood perfusion in MN.

MATERIALS AND METHODS

This study was approved by the Regional Ethics Committee
and follows the Helsinki declaration (http://www.wma.net/e/po-
licy/b3.htm) and following amendments by the World Medical
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Association. Patient consent was obtained following provision
of oral and written information.

Study population

Caucasian primigravidae aged 18—40 years in their first tri-
mester were recruited from the Maternity Health Care Centre
in the City of Linkdping, Sweden, between October 1, 2004
and January 31, 2005. At the first contact with the Centre, the
midwife asked 58 consecutive primigravidae to participate.
All of the women except 3 accepted and were contacted by a
dermatologist (YW). At this point 7 women decided not to take
part (4 due to lack of time, 3 because they had very few MN) and
7 could not be reached in time. The remaining 41 women were
given an appointment within a few days and had the first skin
examination before the 11th week of gestation. A second skin
examination was planned for the 37th gestational week. 5/41
women had a miscarriage and 2 were excluded from the study
due to very early delivery. In total, 34 women were examined
twice during pregnancy (Fig. 1).

An additional control group in the same age range comprised
Caucasian female medical students and hospital personnel. Ex-
clusion criteria were previous or present pregnancy or current
use of contraceptives (Fig. 1).

SIAscopy

SIAscopy is a unique skin imaging technology that uses visible
and infrared light combined with a sophisticated model of the
physics of light transport within the skin to create sub-surface
skin maps of different skin chromophores, including haemo-
globin, melanin and collagen (12).

Spectrophotometric analysis of pigmented MN was perfor-
med using SIAscopy technology in its current DERMETRICS®
product suite (Astron Clinica, Cambridge, UK). The contact
SIAscopy system operates by probing the skin with a hand-set
using a solution (20% ethanol in distilled water) to image an area
12 x 12 mm, with radiation ranging from 400—1000 nm. A de-
tailed technical specification is available at www.astronclinica.
com. The spectrophotometric images describe the in vivo micro-
architecture of pigmented lesions to a depth of 2 mm below the
skin surface (13—16). These “optical biopsies” are then stored
in a protected computerized database, from which it is easy to
retrieve images, then rotate and compare them side by side or
superimposed on the computer screen. Two diameters of the
lesions were measured in mm with a ruler device integral to the
system: the maximum diameter and 90" towards this diameter.

Pregnant group First visit Second visit
Invited to Contacted by
participate dermatologist

| 58 I | 55 I I 41
4 lack of time
Drop-outs 3 not interested 3 few nevi
- 7 could not be reached

Non-pregnant group

Invited to participate

by filling out a
questionnaire
| 72 It ) 1 % L2
32 On birth 16 no age
Drop-outs control pills | match found | 3 failed to return

Fig. 1. Study design.
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The device is factory calibrated and is automatically calibrated
against the locked-in algorithms for calibration when the hand-
set is put in the docking station.

The dermatoscopic Siagraph depicts the melanin structures
and distribution pattern in the epidermis and papillary dermis.
Information is given in the other four Siagraphs regarding
dermal melanin, total melanin, collagen pattern and blood
perfusion. The colours, structures and distribution pattern of
melanin presented in the dermatoscopic Siagraph of common
naevi, dysplastic naevi and melanoma are similar to what is
put on view with the commonly used dermatoscopic technique.
The diagnosis reached by clinical examination in combination
with the dermatoscopic Siagraph can be supported further by
information in the additional four Siagraphs. Supplementary to
the known dermatoscopic structures, a typical common naevus
shows various degrees of total pigment homogenously distri-
buted in the lesion, no blood displacement and a regular col-
lagen network. Malignant melanoma presents the characteristic
dermatoscopic pattern in the first Siagraph and the image for
total melanin highlights the irregularities in pigmentation also
commonly seen in the dermatoscopic picture of a melanoma.
In addition, blood perfusion usually demonstrates a blood dis-
placement, with a decrease in blood concentration inside the
area of the lesion surrounded by an erythematous blush as a
sign of an increased blood concentration around the periphery
of a lesion. In the collagen Siagraph collagen holes are shown
depicting areas of low papillary collagen concentration. The
existence of dermal melanin, especially deep in the dermis, in
combination with an erythematous blush and collagen holes
are by themselves signs with high sensitivity and specificity
for melanoma (17). Dermal melanin by itself is not an indica-
tor of malignancy, but together with the rest of the Siagraphs
dermal melanin is discriminating. A dysplastic naevus has no
collagen holes, but may show signs of irregular vascularity as
well as pigmentation.

A minor degree of variation in the pressure against the skin
from the hand-set between the two exposures is to be expected.
We were concerned initially that this would have an effect on
blood distribution and size of the lesion. However, when tested
the pressure was in part self-regulating, since a greater pressure
produced unfocused images on the screen. The pressure is the
same in the whole contact area. The general blood perfusion
declined, but the blood distribution pattern persists unless
a greater pressure was applied intentionally. Additionally, a
reduced blood supply in the whole contact area by itself does
not signify malignancy.

First appointment

Questionnaire. The women in both groups filled out a structured
questionnaire concerning current and previous medical condi-
tions, use of contraceptives, medical treatment, pregnancy sta-
tus, date of last period and estimated date of delivery. A family
and personal history of MM and information about pigmented
MN was obtained (previously excised, new or changing MN).
Sunburns before and after the age of 15 years (0, 1-5 or > 6
times) and the use of sun-beds (number of occasions during
previous year and estimated number during lifetime) were
recorded. In addition pigment phenotype was registered; eye
colour (blue/green or mixed/brown), hair-colour (blond, brown,
black, or red) and skin-type (I-II or III-IV).

Skin examination. Initially a total body skin examination was
performed by a dermatologist clinically to identify melanoma
or dysplastic naevi. In each individual a maximum of 15 MN
(= 2 mm) on the back and 10 MN on the lower legs were exa-
mined in detail and scanned spectrophotometrically. The back



was chosen as study area, since this skin area was less likely to
expand during pregnancy. Examination of MN on the lower legs
was performed, since this is the most common location of MN
in women. All Siagraphs were examined immediately after the
appointments, and if they deviated in any respect from what was
considered normal the lesion was excised or re-examined.

At the first visit bodyweight was registered and oedema of
the lower legs was graded (grade 1-3). To eliminate known
influences of sun exposure on appearance of naevi (18-20),
all cases and control subjects were asked to avoid sun bathing
and use of sun-beds during the study period.

Second appointment

The second appointment was planned for the 37th gestational
week. The women were asked about occasional sun exposure
and if they had noted any new lesions or changes in their MN.
Bodyweight and degree of oedema were again registered. Skin
examination and a second spectrophotometric scanning of the
MN were once more performed. Each Siagraph was again re-
viewed directly after the visit for prompt excision if suspicious
in any respect.

Siagraph analyses

Al MN recorded at first and second appointment were compared
independently by two investigators (YW and IS). Each MN was
analysed according to the following parameters: size, asymmetry/
symmetry, border, colour/pigmentation and structural pattern,
(network, globules, black dots, radial streaming), total melanin,
dermal melanin, blood perfusion and collagen pattern.

Statistics

Statistical analyses of the data were performed with Stata v9.1
(StataCorp LP, College Station, TX, USA). For continuous
variables we used ¢-test and for categorical variables the y>-test
or Fisher’s exact test when the expected numbers were small.
A p-value of 0.05 was considered significant.

RESULTS

We studied spectrophotometric alterations in MN over
time in 34 primigravidae (mean age 29.2 years, 95%
confidence interval (CI) 27.9-30.6). These findings were
compared with alterations in MN in 21 non-pregnant
women (mean age 27.3 years, 95% CI 25.2-29.3). Seven
pregnant women and two in the non-pregnant group had
a family history of MM. None of the women in this study
was previously diagnosed with a MM or had dysplastic
naevus syndrome. At inclusion there were no significant
differences between the pregnant and non-pregnant
women concerning age, hair and eye-colour, skin type,
previous sunburns or use of sun-beds (Tables I-II).

First appointment

At the first examination no clinically suspicious mela-
noma were found in either of the two groups. In all, 381
MN in the pregnant group (mean 11.2 MN/person, range
2-21, CI 9.3-13.1) and 163 MN in the non-pregnant
group (mean 7.8 MN/person, range 4-21, CI 5.8-9.7)
were examined at both the first and second appointment.
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Table 1. Phenotypic characteristics in the pregnant and non-
pregnant group

Pregnant Non-pregnant p-value
n=234 n=21
Age (mean) 29.2 27.3 0.09
Weight 64.4 59.0 0.01
Skin type
I-1I 30 15
-1v 4 6 0.12
Eye colour
Blue/grey/green 32 20
Brown/speckled 2 1 0.86
Hair colour in childhood
Blond 25 14
Brown 6 4
Black 1 0
Red 2 3 0.63

A maximum of 15 MN (=2 mm) in each individual on
the back and 10 on the lower legs were included in the
study. In the pregnant group the mean number of MN on
the back was 7.9 (95% CI 6.2-9.9) and in the non-preg-
nant group 5.4 MN (95% CI1 4.1-6.7), (p = 0.03). The
corresponding number on the lower legs was 3.4 (95%
CI2.7-4.0) and 2.4 (95% CI 1.4-3.4) respectively, (NS)
(Table IIT). Most of the lesions were clinically easy to
diagnose as benign MN and none of them fulfilled the
clinical criteria for a dysplastic naevus. The majority
of the Siagraphs did not deviate from what would be
expected in a benign MN and showed a regular pattern
of epidermal pigmentation and an even and symmetrical
melanin distribution, some with brown globules, but
none with black dots. No blood displacement or col-
lagen holes were documented spectrophotometrically
in any of the MN examined. However, out of the 544
lesions examined, in 15 clinically benign lesions the

Table II. History of sun-related behaviour in pregnant and non-
pregnant group

Pregnant Non-pregnant  p-value
n=234 n=21

Sunburn before age 15 years

Never 6 3

1-5 times 9 5

5 times 19 13 0.90
Sunburn after age 15 years

0 2 0

1-5 times 10 8

> 5 times 22 13 0.46
Use of sun-beds

0 0 4

1-10 10 7

11-50 15 5

51-100 6 2

>100 3 3 0.06
Use of sun-beds in previous year

Yes 6 0

No 28 21 0.10
”Sun seeker”

Yes 17 9

No 17 12 0.61
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Table II1. Number of melanocytic naevi examined on the back and
lower legs in pregnant and non-pregnant women

Pregnant  Non-pregnant p-value
n=734 n=21
Total number of naevi examined 381 163 0.02
Mean number of:
Naevi on back and lower legs/ 11.2 7.8 0.09
person
Naevi on back/person 7.9 5.4 0.02
Naevi on lower legs/person 34 2.4 0.13

spectrophotometric findings were difficult to interpret
and to disregard. None of these lesions was suspected to
be a MM and there was no need for a prompt excision.
However, four of them, all located on the back in three
non-pregnant women, were excised to document degree
of melanocytic activity. One of the MN had irregular
pigmentation and a fairly abrupt edge of the pigmented
network (Fig. 2), two had brown globules distributed
in the periphery of the lesion as a sign of activity (Fig.
3) and all four displayed various degrees of dermal
melanin. Histopathologically, however, all four lesions
were benign MN (two junctional, one compound, and
one intradermal MN). The other 11 MN in seven preg-
nant women were examined again after 3 months with
the aim of following the stability of the lesions. No

change over time was discovered, and therefore these
lesions were not excised. No systematic differences
were found clinically or spectrophotometrically at the
first visit between the MN observed in the pregnant and
non-pregnant groups.

Second appointment

The mean time of observation (time between first and
second examination) was 204 days (95% CI 199-209)
in the pregnant group and 176 days (95% CI 161-191)
in the non-pregnant group (»<0.01). The majority of
the women had avoided sun exposure, 7/34 in the
pregnant group and 6/21 in the non-pregnant group
had had some unintentional sun exposure on the face
and arms, but not on the back or lower legs. None of
the participants had suffered sunburn. No difference in
any of the sun exposure parameters was noted during
the observation time between the two groups. There
were no self-reported new MN or changes in MN on
the back and lower legs, since the first examination. At
the second appointment one MN clinically diagnosed
as a junction naevus at the first visit was excised from
a pregnant woman. The second Siagraphs showed
a slight increase in size and change in form, fading
brown globules and a slightly more manifest network

Fig. 2. Siagraphs of a melanocytic naevus in a non-pregnant woman, scanned at the first appointment. Note the presence of dermal melanin and the fairly
abrupt edge of the pigmented network. The first Siagraph depicts melanin distribution pattern in epidermis and papillary dermis; the second shows the total
amount of melanin in the lesion; the third shows dermal melanin; the fourth distribution and blood perfusion, and the fifth Siagraph gives an image of the

collagen distribution in the lesion.

Fig. 3. Siagraphs of a melanocytic naevi in a pregnant woman. (a) At the first appointment in gestational week 7. (b) At the second appointment in gestational
week 37. Notice a slight increase in size and change in form, fading brown globules and a slightly more manifest network in part of the naevus (Siagraph 1),
together with a discrete increase in dermal melanin (Siagraph 3). For explanation of the Siagraphs see Fig. 2.
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in part of the naevus, together with a discrete increase
in dermal melanin compared with the first visits (Fig.
3). Histology indicated a benign junction naevus.

In the remaining 543 MN the clinical appearance or Si-
agraphs in the case or control group did not deviate from
what would be expected in abenign MN (Fig. 4). However,
2.1% of the MN in the pregnant group increased and
1.3% decreased in size. Corresponding figures in the
non-pregnant group were 1.8% and 0%, respectively.
No correlation was found between increased size of MN
and skin type, age, eye- or hair-colour, total number
of MN in the two study areas, or oedema. Only one
naevus in a pregnant woman increased slightly in
epidermal pigmentation and a decrease in pigmentation
was noted in 3.7% of the MN in the cases and 1.8% in
the controls. None of the differences within or between
the two groups was statistically significant (Table 1V).
In the dermatoscopic Siagraph the majority of the MN
with decreased pigmentation showed an image in line
with an intradermal naevus and a slight decrease in
total melanin. No collagen holes or deviating pattern
of blood perfusion were noted. Insignificant changes in
the number of brown globules and total melanin were
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also noticed occasionally. No change in blood perfusion,
such as blood displacement or blushes, or change in
the collagen pattern were noticed in any of the 544
MN examined. When the two images of the same MN
were evaluated side by side on the screen no statistical
difference in score between the two investigators (YW
and IS) was noted when the following naevus parameters
were compared, size, asymmetry/symmetry, border,
colour/pigmentation and structural pattern, (network,
globules, black dots, radial streaming), total melanin,
dermal melanin, blood perfusion and collagen pattern.

DISCUSSION

In this study MN on the back and lower legs were exa-
mined clinically and with spectrophotometric techno-
logy in 34 Caucasian primigravidae in early pregnancy
and prior to delivery. No MM developed during the
observation time and none of the women had any MN
that fulfilled the clinical criteria for dysplastic naevi at
the start or end of the study. In patients with the dys-
plastic naevus syndrome it has been demonstrated that
pregnancy and hormone supplements are associated

@

@

Fig. 4. Two representative examples of images. (a) A compound naevus with brown globules in the centre of the lesion and a pigment network towards the
periphery early in pregnancy, and (b) the same lesion late in pregnancy. (¢) A junctional naevus with a slightly irregular pigment network and a minimal amount
of dermal melanin early in pregnancy, and (d) the same lesion late in pregnancy. No change was noted in any of the lesions between the two examinations.

For explanation of the Siagraphs see Fig. 2.
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Table IV. Change over time in melanocytic naevi in pregnant and
non-pregnant women

Pregnant Non-pregnant p-value
n (%) n (%)
MN =380 MN =163

Decrease in epidermal melanin 14 (3.7) 3(1.8)

Increase in epidermal melanin 1 (0) 0(0) 0.43
Increase in size 8(2.1) 3(1.8)

Decrease in size 5(1.3%) 0(0) 0.33
Increase of dermal melanin 18 (4.7) 8(4.9)
Decrease of dermal melanin 4(1.0) 0(0) 0.36

MN: melanocytic naevi.

with an increased rate of clinical changes in the dys-
plastic naevi (21). The lack of dysplastic naevi on the
back and legs in our subjects was unexpected, as the
prevalence of dysplastic naevi in the Linkdping region
is 18% (22). Our finding that there was no significant
clinical or spectrophotometric alteration in MN during
pregnancy does not exclude that an unstable melanocyte
system in individuals with the dysplastic naevus syn-
drome reacts differently, and this melanoma high-risk
group has to be investigated separately.

SIAscopy is anew non-invasive skin imaging technique
describing melanin distribution pattern in the epidermis
and papillary dermis, total and dermal melanin, collagen
pattern and blood perfusion (17, 23). When the two
images of the same MN from early and late pregnancy
were compared, no significant change was noted, but
occasional MN displayed a slight increase or decrease
in size or pigmentation. Similar minor changes were
also noted in the MN in the non-pregnant group, which
was examined according to the same procedure. Similar
changes would be expected in both groups due to the
life cycle of MN. The excision of a few MN was not
motivated by a suspicion of MM, but rather to increase
our knowledge of the significance of presence of dermal
melanin in the Siagraphs. However, all excised MN
were clinically and histopathologically diagnosed as
benign MN.

There were more women in the pregnant group
with a family history of MM than in the non-pregnant
group and the pregnant women also had more MN per
individual on the back and legs. This, however, did not
result in less stable MN during pregnancy than in the
non-pregnant controls. Neither did a somewhat longer
observation time for the pregnant group compared with
the controls lead to more prominent structural changes
in MN.

Previous studies indicating a change in MN during
pregnancy, are based mainly on self-reports, which are
unreliable (10). Histology of MN during pregnancy has
not been performed in a systematic way and obviously
provides only an instantaneous picture, i.e. it does not
document a change over time. Furthermore, the seaso-
nal variation in naevus activity has been disregarded.
In a histopathological study of naevus activity during
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pregnancy MN from pregnant women were obtained
during the summer period and MN from the “control
group” were collected from histology records obtained
all year around (10). To minimize the influence of sun-
exposure, this study was performed during the winter
season, and no difference in previous or present sun-
related behaviour between the two groups was found. In
a previous study using repeated clinical photographs it
was not possible to verify any alterations in MN during
pregnancy (11). Analysing “optic biopsies” of MN based
on SIAscopy describing the in vivo micro-architecture
of pigmented lesion has been shown to be a sensitive
method to document changes in MN (17, 23). We have
found this method useful to objectively and systemati-
cally retrieve images and register potential changes in
MN over time. In this study Siagraphs of a few lesions
were difficult to diagnose. Pending further experience
of this new technology, it is recommended that excision
should be performed in order to completely exclude
activity in MN.

MM is the most common malignancy during preg-
nancy. We have not been able spectrophotometrically
to document any significant changes in MN due to
pregnancy, and we conclude that any change in a MN
during pregnancy, except for those obviously due to
distension of certain body areas, should be evaluated
carefully and treated as any MN would be in a non-
pregnant woman.
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