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ABSTRACT

Purpose: The aim of this study was to evaluate the outcomes, complications and
psychosocial impact of surgical treatment of giant congenital melanocytic nevus
(GCMN).

Methods: Patients with surgically treated GCMN who attended our clinic between May
2014 and May 2018 were included. Patient demographics and data on the characteristics
of the nevus, surgical treatment, and the psychosocial impact (including C-DLQI/DLQI
questionnaires) were collected.

Results: One hundred thirty-six patients were included (median age 9 years). Mean age
at first surgery was 34 (+/- 61.45) months; 5.53 (+/- 3.69) surgical interventions were
necessary to completely excise the nevus. The expanded skin flap was the preferred
surgical technique in most locations. Complications were common but not severe. Of the
patients studied, 70.4% reported that the surgery had had a minor impact on their quality
of life (QoL). Patients and caregivers stated that surgical treatment should begin as soon
as possible, even in cases where early treatment did not have an impact on their QoL nor
on their satisfaction with the surgery (p < 0.05). The lower the patient age at first surgery,
the higher the surgeon's satisfaction (p < 0.01).

Conclusions: Surgical treatment is a safe option for management of GCMN, and has a
low impact on QoL. Patients, caregivers, and surgeons agree that the treatment should
begin as soon as possible. This is the largest single-center study evaluating surgical
treatment in GCMN patients and its psychosocial impact, and the first to take into account
the patient, caregivers and dermatologists opinion of surgical results.

KEYWORDS
Giant congenital melanocytic nevus, Surgery, Excision, Quality of life, Phsycosocial
impact, Psychology.

LEVEL OF EVIDENCE
Level 1V (case series with no comparison group).



Congenital melanocytic nevi (CMN) are neural crest-derived hamartomas that result
from postzygotic mutation. Classifications of these nevi are mostly based on the
maximal diameter they are expected to reach in adulthood (projected adult size, PAS).
Giant congenital melanocytic nevi (GCMN) [1] (or large CMN, depending on the
classification [2]) have a PAS larger than 20 cm. GCMN incidence has been estimated
at 1in 20,000 live births [3].

The main clinical complications of GCMN are malignant transformation into melanoma
(approximate incidence 2-3% [4-8]) and central nervous system nevomelanocytic
deposits (neurocutaneous melanosis, NCM, with and incidence of around 25% [8-13]).
Treatment of GCMN is indicated for cosmetic reasons, to alleviate physical discomfort,
or to reduce the risk of developing cutaneous melanoma [14], although the latter
indication is controversial, since some melanomas arise on the skin around the site of a
previously excised GCMN [7] or in an extracutaneous location [6].

The first-line treatment for GCMN is surgical excision, in some cases aided by tissue
expanders [15,16] and/or skin grafts. Most of the time, multiple procedures are required
to completely excise the lesion, and in certain patients complete excision is impossible
due to the size of the lesion. The best age to begin surgical treatment remains
controversial, though most authors state that early intervention is better to improve
cosmetic outcomes and reduce the psychosocial impact of the disease [17-21].

The GCMN itself and its surgical treatment have a psychosocial impact, and may affect
quality of life (QoL) [22,23].

The objective of our study was to evaluate the outcomes, complications, and
psychosocial impact of surgical treatment of GCMN.

List of abbreviations

CMN: Congenital melanocytic nevus.
GCMN: Giant congenital melanocytic nevus.
IQR: Interquartile ranges.

NCM: Neurocutaneous melanosis.

PAS: Projected adult size.

QoL.: Quality of life.

SD: Standard deviations.

1. Material and methods

1.1. Study design

A case series study was performed. including patients with GCMN who attended the
Pediatric Plastic Surgery clinic at La Paz University Hospital between May 2014 and
May 2018.

1.2. Clinical assessment

GCMN diagnosis was based on clinical and histological findings.

All patients with GCMN who were being treated surgically or had undergone previous
surgical treatment and agreed to participate in the study were included after providing
written informed consent (the patients themselves, or caregivers if patients were
younger than 18 years of age).

The following data were collected: date of birth, PAS, area and distribution of the GCMN,
age at first surgery, surgical procedures and number of surgeries performed, level of
satisfaction of the patient (or caregiver if the patient was under age 12 years) and the
surgeon with result (using a scale that goes from -5 for lesions that have greatly worsened,
to +5 in cases where the lesion has completely disappeared), psychosocial aspects (if
patients over 5 years of age preferred the GCMN or the scar, and whether patients over



age 12 or, if younger than 12, their caregiver, thought the scarring was more socially
acceptable than the GCMN), and QoL (using the Skindex29, C-DLQI, and DLQI
questionnaires, depending on age).

1.3. Statistical analysis

Continuous variables were expressed as mean +/- standard deviations (SD) for symmetric
variables or as median and interquartile ranges (IQR) for skewed variables.

For categorial variables, the chi square (%) or Fisher’s exact analysis was applied. For
continuous variables, the Student’s t-test or Mann-Whitney U test was used.

The Shapiro-Wilk test was used to examine if a variable was normally distributed.
Statistical significance was defined by p values of less than 0.05.

All analyses were performed using the Stata/SE statistical package, release 14.0.

2. Results

2.1. Patient inclusion

A total of 136 patients were included, with a median age of 9 years (ages ranged from 1
month to 59 years).

Patient and GCMN characteristics are described in Table 1.

2.2. Surgical techniques, complications, and level of satisfaction with the outcome.
Reconstructive techniques consisted of expanded skin flaps, full-thickness skin grafts,
split-thickness skin grafts preceded by a dermal substitute (Integra®), and/or serial
excisions. The reconstructive techniques used in this population are described in Table 2.
The preferred reconstructive techniques depending on the distribution are detailed in
Table 3.

The GCMN had already been completely excised in 56 patients. A mean of 5.53 (+/- 3.69)
surgeries were necessary to achieve complete excision. This number was directly
proportional to the PAS (Spearman 0.41, p < 0.01) and to the area of the lesion (Spearman
0.38, p < 0.01), but it was independent of the age at first surgery and the distribution of
the nevus.

The mean age at first surgery was 34 (+/- 61.45) months (see Table 4), although the
median age was 14 months. This mean age at first surgery was higher for those patients
treated only with skin grafts than for those treated only with tissue expanders (51 vs 31 months)
(p = 0,029), independently of the nevus size and location. The mean age at the last and
definitive (i.e. achieving complete nevus excision) surgery was 36 (+/- 37) months.

The level of satisfaction with surgical results is described in Table 4.

The patient’s level of satisfaction was higher in those treated with expanded skin flaps
(Fig. 1) compared to those not treated with this technique (3.58 vs 3.21, p = 0.03). There
were no differences in satisfaction between those patients who underwent skin graft
surgery and those who did not (p = 0.46). The level of patient satisfaction with the surgery
was also associated with the distribution of the GCMN: higher levels of satisfaction were
obtained from patients with lesions located on the head, and the lowest levels were
recorded for those located on an extremity (p = 0.02). Patient satisfaction was independent
of age at first surgery (p = 0.58).

For the surgeon, the level of satisfaction was independent of whether we compared
expanded skin flaps to other surgical approaches (p = 0.36), but was lower with skin grafts
(3.22 in patients treated with skin grafts vs 3.69 in patients treated with other surgical
procedures, p < 0.01). Surgeon’s satisfaction was inversely proportional to the age at first
surgery (p = 0.03) and was not associated with the distribution of the GCMN (p = 0.45).
The most common postsurgical complications were as follows: unaesthetic scar (mainly
wide scar and hyperpigmentation in 23.46% of the expanded skin flaps and burn-like
appearance in 22.58% of the skin grafts), marked asymmetry (13.97%), infection of the



surgical wound (8.64% of expanded skin flaps and 8.06% of skin grafts), and suture
dehiscence (9.88% of expanded skin flaps).

In 96.5% of the cases in which the nevus had been completely excised, the dermatologists
thought that the scar was less visible than the lesion, independent of the nevus size and
location, and surgical procedures. Nevertheless, the only 2 cases in which the scar was
more visible, the patients had been treated mainly with skin grafts.

The only complication found to be associated with the distribution of the GCMN was
asymmetry, which was more common in the extremities (52.38%), followed by the
breasts (21.43%) and the face (14.71%) (p < 0.01).

The development of complications was independent of the age at first surgery.

Only fifteen patients (11.03%) had neurocutaneous melanosis, which is roughly half of
the rate described in the literature.

Two patients (2.47%) developed melanoma, both with a fatal outcome. One case occurred
in an 8-year-old boy in whom the GCMN had been completely excised; the primary
melanoma was on the spinal cord. The other arose in a 25-year-old woman, on a GCMN
located on the back that had been partly excised.

2.3. Psychosocial impact.

Regarding the impact of surgery on QoL in patients from 4 years of age (item 10 of the
DLQI and C-DLQI questionnaires), during the week after the intervention 70.4% of
patients reported that the surgery had represented only a little problem in their lives, for
25.9% it had caused quite a lot of problems and for 3.7% it had been very much of a
problem. This impact increases proportionally with age at first surgery (p = 0.02).

As for the process of decision-making concerning the treatment approach, 92.3% of
patients could not participate in the decision because they were too young; in 3.5% of
cases the caregivers and the patient arrived at a decision together, and in 4.2% the patients
themselves decided to undergo surgical treatment.

Asked when surgical treatment should begin, 89% of caregivers and 99% of patients
considered that it should start as soon as possible, and the rest of the responders felt
thought that it should begin when the patient could make a rational decision or even delay
the decision until adulthood.

When we asked the caregivers (or the patients if they were the ones making the decision)
the reason they chose surgery, 28% reported having done so to reduce the risk of
melanoma, 17% for aesthetic reasons, and 55% for both reasons.

When we asked the patients (or the caregivers of patients under age 5 years) if they would
undergo the surgical treatment again if they had the chance (thus expressing whether they
agreed with the treatment chosen by their caregivers or themselves), 89.71% stated that
they would make the same decision. PAS, GCMN distribution, age at first surgery, and
the number of surgeries did not influence the agreement with the treatment. Patient gender
(males had a higher level of agreement than females, 96.61% vs 86.52%, p = 0.04) and
patient satisfaction with surgical results (more agreement if more satisfied, p < 0.01) were
associated with the agreement with the decision of surgical treatment.

We asked patients (or their caregivers if the patient was younger than 5 years) if they
preferred the GCMN or the scar in terms of cosmetics. We also asked patients (or the
caregivers of patients under 12 years of aye) which they thought was more socially
accepted. The results are detailed in Table 5.

3. Discussion

Patients with GCMN should be evaluated by a multidisciplinary team compromising
dermatologists, surgeons, radiologists, and psychologists.

Surgery is considered the gold-standard treatment for GCMN. To date, several studies
have described the best surgical option according to the surgeon’s opinion of the surgical



outcome. However, to our knowledge, none of these studies take into account the patient’s
or the dermatologists’ opinion. On the other hand, studies evaluating the impact of surgery
on QoL and other psychosocial aspects of children with GCMN are sparse [24-27].

We present a study of 136 patients, most of pediatric age, whose GCMN was surgically
treated.

As in most series, GCMN was more common in women (male to female ratio 0.64:1).
The number of surgeries required to completely excise the nevus was proportional to the
size of the GCMN (PAS and area), but was independent of the age at first surgery and the
distribution of the lesion. One might expect that some locations such as the face or the
extremities would require a higher number of surgeries [28,29], but we found that all
locations had the same level of complexity, each with its own peculiarities. We also must
take into account that in this study we evaluated GCMN complete excision, though
additional interventions (e.g. subsequent surgery, laser therapy) are often performed to
improve the aesthetic outcome of these more exposed locations.

Expanded skin flaps were the preferred surgical technique in most locations, as
described in the literature [21,30-32]. However, in GCMN located on the extremities,
skin grafts were preferred. This result contrasts with other studies, in which serial
excision or expanded flaps were the most common approaches taken in the extremities
[21,30,33]; patients preferred skin grafts only in areas of the body where function was at
risk, such as the hands or joints [33]. This preference for expanded skin flaps is
supported by the greater level of patient satisfaction with the results of this technique.
Dermatologists, whose opinion had not been taken into account in previous studies,
thought that in the great majority of cases in which the nevus had been completely
excised, the scar was less visible than the lesion.

Surgical complications were frequent but not severe.

The arising of a melanoma in a patient with an already excised GCMN also call into
question the utility of surgical excision to reduce the risk of this tumor [6].

Most of our patients began surgical treatment before the age of 2 years. The younger the
first surgery, the greater the surgeon’s satisfaction with the results. Nevertheless, age at
first surgery did not influence the number of surgeries required to completely excise the
GCMN or QoL or patient satisfaction. This finding contrasts with other articles that
recommend early surgical treatment due to its lower psychological impact and effect on
QoL [19-21].

The impact of surgery on QoL was slight in the vast majority of patients, and it was
proportional to child age at first surgery.

Most patients and caregivers were satisfied with the cosmetic results of the surgery, as
reported in other studies [24-27].

A wide majority of patients and caregivers accepted the scar better than the GCMN.
They also believed that the scar was less socially stigmatizing, which is likely one of the
reasons why they decided to undergo surgery, as they stated in the survey.

Less than 10% of patients were of sufficient age to make a decision on their treatment,
yet nearly 90% would have chosen surgery again if the circumstance presented itself,
especially males and patients who were more satisfied with the result. These results may
be biased in favor of the decision that the patients themselves or their caregivers took
[24]. Further survey-based studies should be designed to avoid this confirmation bias.

4. Conclusions

Surgical treatment is a safe option in the management of GCMN, and has a low impact
on QoL. Patients, caregivers, and surgeons agree that the treatment should begin as soon
as possible, although in this study this did not have an impact on the number of surgeries,



patient satisfaction with the results, or their QoL (though it did influence in the level of
satisfaction of the surgeon).

Surgeons, patients and dermatologists, in the great majority of cases, think that the scar
is more cosmetically acceptable than the lesion.

This study is limited by its short duration. It would be of interest to perform a longer
follow-up of patients, evaluating the psychosocial impact of surgical treatment before,
during and after complete excision of the GCMN.

To our knowledge, this is the largest single-center study evaluating surgical treatment in
GCMN patients and its psychosocial impact. It is also the first to take into account the
patient, caregivers and dermatologists level of satisfaction when evaluating the results of
the surgery.

Highlights

- Surgery is a safe treatment for GCMN.

- Expanded skin flaps are the most optimal surgical option in most cases.

- Surgeons, patients, and caregivers agree that surgical treatment should begin in the
first months of life.

- Surgical treatment has a low impact on QoL.
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Fig. 1. Giant Congenital Melanocytic nevus (GCMN) on the truck treated with

expanded skin flaps: before (A), during (B) and after the treatment (C). A: GCMN with



a PAS of 42 cm covering the left side of the trunk of a 2-year-old girl. B: Two tissue
expanders were placed in a subcutaneous plane. C: Results after 7 years follow-up

period.



