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ABSTRACT Background: Melanocytic nevi can vary in size and number in pregnant women, and the differential
diagnosis with melanoma may be challenging.

Objectives: To describe changes in total body photography of pregnant women and dermoscopy
aspects of their nevi.

Methods: A prospective cohort study with 703 melanocytic nevi from 18 women was performed,
comparing them in the first and third trimester of pregnancy. Images were analyzed between the 2
periods for changes in dermoscopic aspects.

Results: Total body photography images indicated that 44% of patients had new lesions. Regarding
the observed changes, there were symmetric or regular changes of the network (23% of cases), occur-
rence of new globules/dots (12.4%), new vascular structures (3.2%), new streaks (1.7%), and new
structureless area (1.0%). Moreover, 55.0% of the nevi increased in size. Enlarging of the nevi was
observed mostly on the abdomen (87.1%; P < 0.001) and showed more network changes (27.1%; P =
0.014) and formation of new globules and dots (16.0%; P < 0.001). Patients with a risk of developing
melanoma presented more frequently enlarged nevi (45%; P = 0.019). The association between streak
formation and skin type was significant (P = 0.012) and was more frequent in skin type II (2.7%),
when compared with skin types III (1.3%) and IV (0%).

Conclusions: Development of new melanocytic nevi may occur in pregnant women. The majority of
the preexisting melanocytic nevi showed enlarging, and most of them presented with benign dermo-
scopic changes. The appearance of new streaks is more frequent in fair skin types. Patients with a per-
sonal or family history of melanoma in first-degree relatives presented more nevi with changes in size.
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Introduction

Pregnancy is known as one of the clinical scenarios capable of
inducing dynamic dermoscopic changes in melanocytic nevi
[1,2]. Some other factors are age, skin type, and ultraviolet
radiation exposure. A few studies on dermoscopic alterations
in melanocytic nevi during pregnancy have already showed
an increase in size, darkening and/or lightening of lesions,
variations of pigmented network, appearance of dots or
globules, and increased vascularization as possible changing
features [2,3].

Recently, melanoma in pregnant women has been reported
to be associated with increased mortality when compared
with nonpregnant women [4-6]. Therefore, it is crucial to
recognize physiological or benign dermoscopic changes in
melanocytic nevi and differentiate them from potential malig-
nant transformation.

Most studies that have been published on dermoscopic
changes of nevi during the gestational period have evaluated
only a few lesions from each patient [2,7,8-15]. As far as we
know there are no reports of total body photography in preg-
nant women. The aim of the present study was to evaluate
the occurrence of new melanocytic lesions in pregnant women
and to describe dermoscopic changes in preexisting nevi using

total body photography and digital dermoscopy follow-up.

Methods

Pregnant women with a minimum of 10 nevi were con-
secutively recruited to the study. The patients were invited
to participate after a regular visit at our department or a
regular prenatal visit at the Department of Gynecology and
Obstetrics. Informed consent was obtained at the beginning
of the observational period according to an institutional
review board-approved protocol. The visits were performed
in the first and third trimesters of gestation. Total body pho-
tography and digital dermoscopy from the majority of the
patient’s melanocytic nevi were taken, using a nonpolarized
light video dermatoscope (Fotofinder; Fotofinder Systems,
Tibingen, Germany). Digital images between the two evalu-
ations were then compared by one of the authors; equivocal
lesions were also analyzed by a second observer. Melanocytic
nevi were defined as pigmented lesions 2 mm or more in size
and presenting a nevus-compatible dermoscopic pattern.

A total of 703 melanocytic nevi were evaluated and
analyzed for changes in size and for changes in dermoscopic
features (network, streaks, globules and dots, new structure-
less area, pigment pattern, and vascularization). Changes in
size and shape were evaluated by the automated FotoFinder
Moleanalyzer system and were given in square millimeters.
We considered pigment network changes associated with the

pregnancy-nevus behavior: expansion (increase in size) with
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or without darkening and thickening in a symmetric distri-
bution. The other dermoscopic structure changes were also
considered to be physiological when they occurred also in a
symmetric or regular distribution. Lesions that presented net-
work and other dermoscopic structures changing in an asym-
metric or irregular distribution were considered for excision.

In addition, we tested the association of total body pho-
tography and dermoscopic changes with patients’ clinical
features, such as skin type, presence of relevant melanoma
risk factors (high-risk patients for melanoma were those
with personal or family history of melanoma in first-degree
relatives), and age.

Descriptive statistics were obtained for continuous data
using mean and standard deviation with chi-square tests.
For the categorical data, the numbers and percentages were
analyzed with t test and Wald chi-square tests. At the data
crossing, we used the contingency tables with the chi-square
test adjusted with generalized estimating equations. The study
significance level was set at a = 0.05 (P < 0.05). Data were

analyzed with SPSS version 22.0.

Results

We evaluated total body photography of 18 pregnant women
and digital dermoscopy of 703 melanocytic nevi. We observed
a mean of 43.5 nevi per patient (ranging from 9 to 69).
Patients’ ages ranged from 28 to 44 years. The mean age was
33 years (SD = 3.49).

The mean number of pregnancies was 1.44 (SD = 0.70).
Four patients (4/18; 22.2%) had a positive family history of
melanoma and one patient had a personal history of mela-
noma. Regarding skin types, 9/18 patients (50%) had skin
type II1, 7/18 patients (33.3 %) had type II, and 3/18 patients
(16.6%) had type IV. Thirteen patients had some degree
of freckling and solar lentigines (13/18; 72.2%). The most
frequent global dermoscopic pattern was the reticular global
pattern, present in approximately 16/18 (88.9%) patients.

When comparing total body photography images between
the first and third trimester, 8/18 (44%) patients presented
new melanocytic nevi, ranging from 1 to 5 new lesions per
patient. Several body sites were involved, but all patients with
new lesions presented at least one of them on the upper limbs.
Patients younger than 30 years of age presented more fre-
quently new melanocytic nevi formation when compared with
patients older than 30 (6/16; 37.5%; P < 0.001) (Table 1).

Regarding sequential dermoscopic evaluation of nevi,
55% (387/703) of the nevi enlarged when the first and third
trimesters were compared. Seventy-three of 703 (10.4%)
had increased pigmentation. Considering baseline dermo-
scopic structures in preexisting nevi, pigmented network was

the structure most frequently showing changes (163/703;
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23.2%). We observed new vascular structures in 23 lesions;
they were dotted or comma-like vessels, regularly distributed.
New streaks were visualized in only 12 lesions, also sym-
metrically distributed in the lesion or at the periphery. Data
on new melanocytic lesions and modifications in preexisting
nevi are shown in Table 2.

When analyzing an association between enlargement
of nevi with clinical aspects and presence of dermoscopic
structures, we observed that the majority of the enlarged nevi
were located at the abdomen (88/101; 87.1%; P < 0.001) in
comparison with other body locations. We could not find an
association between enlargement of nevi and skin types (P =
0.959) and age (P = 0.867). Patients with a risk of developing
melanoma presented with more nevi that increased in size
(99/220; 45%; P = 0.019). Enlarged nevi presented typical
network changes (105/387;27%; P = 0.014) and globule/dot
formation (62/387; 16%; P < 0.001) (Table 3).

Regarding the association of dermoscopic changes in
preexisting nevi and association with skin types, patients
with the fair skin type had more streak formation than did
those with dark skin types III and IV (P = 0.012). There was
no correlation between different skin types and other dermo-
scopic changes. There was no association between high-risk
patients for melanoma and occurrence of new dermoscopic
structures or changes, such as network change (P = 0.915),
globule/dot formation (P = 0.816), or streaks (P = 0.320)

(data not shown).

Discussion

The use of digital follow-up and dermoscopy to evaluate
pigmented lesion changes in pregnancy is certainly the best
approach in early detection of melanoma in pregnancy in
high-risk patients for melanoma. They are noninvasive tools
and do not carry any fetal risk [13,16].

Pigmentary changes, such as melasma and enlargement
of nevi, are frequently reported by pregnant women [17].
In our study we observed an occurrence of new melanocytic
nevi in 44% of the patients. In all pregnant women with new
lesions, at least one of them occurred on the upper limbs
(Figure 1). Despite pregnancy effects, we suggest that sun
exposure may play a major role in this association. Previous
reports described single nevus modifications during preg-
nancy [8,13,16,17]. Duarte et al reported a new lesion in the
nipple of a pregnant woman that involuted to its baseline size
2 months after delivery [8]. Zampetti et al described modifi-
cations of a preexisting nevus on the nose [13]. Although we
had only 2 patients younger than 30 years, we could observe
that pregnant women at this age presented more new lesions
than older women. To our knowledge, this is the first study
to report the occurrence of new benign melanocytic lesions

evaluated by total body photography in a series of pregnant
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Table 1. Clinical Characteristics of New Lesions
During Total Body Photography

Clinical Characteristics ‘ n (%)
Patients with new lesions 8 (44.4)
No. of new lesions per patient

1 lesion 2 (11.0)
2 lesions 2 (11.0)
> 3 lesions 4 (17.0)
Location of new lesions (n=21)
Upper limbs 8 (100.0)
Chest 3(37.5)
Abdomen 3(37.5)
Lower limbs 3(37.5)
Back 2 (25.0)
Head 1(12.5)
Neck 1(12.5)

Table 2. Frequencies of Dermoscopic Changes
Between First and Third Trimester Observed in
703 Melanocytic Nevi

Dermoscopic Aspects n (%)
Enlargement 387 (55.6)
Pigmentation

Hyperpigmentation 73 (10.4)

Hypopigmentation 41 (5.8)
Dermoscopic structures

Network changes 163 (23.2)

New dots/globules 87 (12.4)

New vascular structures 23(3.2)

New streaks 12 (1.7)

New structureless areas 7 (1.0)

women. Meanwhile, few reports have described pigmentary
changes in lesions that were further diagnosed as melanomas
[9,15]. The authors emphasized that during follow-up these
lesions presented asymmetric changes in shape and size as
well as occurrence of new dermoscopic structures such as
starburst pattern, streaks, black dots, dark red areas, and
blue-gray pigmentation that increased the suspicion of a
malignant behavior.

We demonstrated that nevi may go through changes dur-
ing pregnancy. The changes occur generally in a symmetric
and regular fashion. We observed in our study that 55% of
preexisting nevi enlarged in the third trimester, mainly on the
abdomen in comparison with other body sites (P < 0.001)
(Figure 2). In line with our data, Strumia et al evaluated

nevi of 12 pregnant women and found a major enlargement
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Table 3. Association of Nevus Enlargement With Body Location, Skin Type,
Melanoma Risk, Presence of Dermoscopic Structures, and Age Group (n=703)

n (%) P Value

Body location

Abdomen 88/101 (87.1) <0.001

Back 100/178 (56.2)

Anterior chest 79/146 (54.1)

Lower limbs 58/114 (50.9)

Neck 19/39(48.7)

Face 10/28 (35.7)

Upper limbs 29/93 (31.2)
Skin type

v 32/54 (59.3)

I 142/255 (55.7) 0.959

I 213/394 (54.1)
High-risk patients for melanoma® 99/220 (45.0) 0.019
Dermoscopic structures

Network changes 105/387 (27.1) 0.014

Globules/dots formation 62/387 (16.0) <0.001

Streaks 6/387 (1.6) 0.765
Age group (n = 18)

<30 yrs old 1/2 (50.0) 0.867

>30 yrs old 9/16 (56.3)

“Patients presenting with personal or family history of melanoma in first-degree relatives.

i ol

Figure 1. (A) Baseline image of the anterior portion of the trunk and arms of a patient during the first trimester. (B) The development of a new

lesion in the right arm in the third trimester (red square) is highlighted in the left upper corner. Blue arrows are not relevant for this evalu-

ation. They are markers in the system that we used which are necessary to number nevi that will be evaluated by dermoscopy. [Copyright:

©2019 Martins-Costa and Bakos]

of nevi in pregnancy-related expanding areas, showing that
body site is the most significant factor for nevus enlargement
in pregnancy [7]. Moreover, Zampino et al studied only nevi
on the back of 47 pregnant women and they did not observe
alteration in size [10]. Aktiirk et al noticed a statistically

significant difference between the mean diameters of nevi in
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the first and third trimester (P = 0.001). The enlargements
were more significant on the anterior portion of the body,
although they did not reach a statistically significant dif-
ference. They observed, however, a statistically significant
increase in nevus Total Dermoscopy Score (TDS) mean when
comparing the first and third trimesters (P = 0.008) [9-11].
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Figure 2. (A) Dermoscopic image (20 x original magnification) of a

melanocytic lesion in the first trimester on the lateral trunk. (B) Im-
age from the same nevus in the third trimester showing enlargement
with a symmetric and homogeneous network distribution. [Copy-

right: ©2019 Martins-Costa and Bakos]

High-risk patients for melanoma also
presented more changing nevi in com-
parison with low-risk patients. Several
studies have reported that those patients
show more “unstable” nevi. This finding
reinforces that pregnant women with
multiple nevi and past or family history
of melanoma should be closely moni-
tored during pregnancy [17-20]. More-
over, the occurrence of new or changing
melanocytic lesions in pregnancy show-
ing an irregular or asymmetric pattern
should be prompted for excision to rule
out melanoma [6,13,20].

Pigmented network symmetric
thickening/enlargement and new devel-
opment of globules/dots in a regular
distribution were the most common
dermoscopic alterations found in the
study (Figure 3). Homogeneous net-
work enlargement and well-distributed
globules and dots may be associated
with physiological changes in melano-
cytic nevi of young people. These are
dermoscopic features generally associ-
ated with growth in melanocytic nevi
[20-24]. Regarding these dermoscopic
changes, Rubegni et al observed a more
prominent pigment network with archi-
tectural disorder and darkening of glob-
ules [14]. In the postpartum period the
globules faded, but the lesions showed
persisting changes in network. More-
over, Gunduz et al studied the nevi of
21 pregnant women and reported a TDS
increase of 19% in the lesions. Major

dermoscopic changes were darkening
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Figure 3. (A) Dermoscopic image (20 x original magnification) of a
melanocytic lesion in the first trimester on the middle of the torso.
(B) Image from the same nevus in the third trimester showing a rim
of symmetric and homogeneous distributed dots in the periphery of

the lesion. [Copyright: ©2019 Martins-Costa and Bakos]

and increase of globules/dots (in num-
ber and in size), thickening of the pig-
mented network, and radial streaming
formation [12]. Zampino et al observed
a progressive lightening of the nevi at
the end of pregnancy and after delivery.
The lesions showed persisting changes
in network. At the end of pregnancy,
vessels increased and a higher TDS was
observed, with a significant reduction in
both after delivery [10]. Although not
frequent, we observed streaks and struc-
tureless area formation in our study
[12-16]. It is important to state that new
structures occurred in a symmetric and
regular distribution.

Patients with fair skin usually have
more nevi than those with dark skin
types. We observed that new streaks
were more frequent among pregnant
women with fair skin, although we
did not observe any other association
regarding dermoscopic changes of pre-
existing nevi and skin types [19].

During the follow-up period we
decided to remove only 1 lesion. It was a
new, fast-growing, atypical melanocytic
lesion in the third trimester in a patient
with a family history of melanoma and
a history of progesterone use during
the first weeks of gestation (Figure 4).
The histopathological analysis reported
dysplastic melanocytic nevi (Figure
4). Irregular hyperpigmentation areas
have recently been described as one of
most relevant dermoscopic structures

in differentiating atypical nevi from in

Figure 4. Dermoscopic image showing a

new irregular pigmented lesion in the third
trimester on the left buttock (20 x original
magnification). Histopathological examina-
tion revealed an atypical nevus. [Copyright:
©2019 Martins-Costa and Bakos]

situ melanoma. Therefore, we reinforce
the need for removing lesions with this
kind of dermoscopic picture during

pregnancy [23].

Conclusions

The limitation of this study is the low
number of patients included, although
we believe that the results presented
can be representative of melanocytic
nevi during pregnancy. Moreover, preg-
nancy occurs usually in young women.
It is known that melanocytic nevi may
vary in size and number at this age.
Although we did not include a control
group of nonpregnant women paired
by age, we also believe that our data
reflect dynamic changes in melanocytic

nevi associated with pregnancy and not
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only with age. These observations are probably transitory
due to physiological changes and might not affect lifetime
nevus count [24].

Finally, pregnancy is clearly the major clinical scenario
in which melanocytic nevi might present clinical and dermo-
scopic changes. In this paper we point out some modifications
that pregnant women may present in total body photography
and sequential dermoscopy. We demonstrate that a significant
portion of pregnant women develop new lesions. In addi-
tion, symmetric and regular enlargement in the size, network
changes, and new formation of globules/dots were the major
alterations observed in preexisting nevi. Further studies
comparing total body photography and dermoscopic images
of melanocytic nevi in pregnant women and nonpregnant
control women might help in elucidating the impact of other

factors for dynamic changes in nevi during pregnancy.
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