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Abstract
Background: Neonatal curettage of large to giant congenital melanocytic nevi (L- GCMN) is a simple, minimally invasive 
procedure typically performed within the first 2 weeks of life.
Objectives: To retrospectively review our experience with serial curettage of L- GCMN in the neonatal period performed 
under local anesthesia and their long- term outcomes.
Methods: Curettage was performed by a single pediatric dermatologist on nine neonates with L- GCMN under local anes-
thetic and with oral analgesia between 2002 and 2016 in Red Deer, Alberta, Canada. Patient charts were reviewed retrospec-
tively to assess patient and procedure characteristics, tolerability, safety, cosmetic and functional outcomes, and malignant 
transformation.
Results: Patients were treated with an average of 6 curettage sessions (range 3 to 15) to remove the majority or entirety 
of the nevus. All patients tolerated local anesthesia well. The most common adverse event of the procedure was transient 
neutropenia. Two patients developed positive bacterial cultures without clinical signs of infection, treated with antibiotics. All 
curetted specimens demonstrated benign pathology. Patients were followed annually thereafter, for an average of 6 years. 
Eight patients with L- GCMN of the trunk had minimal to partial repigmentation with good cosmetic outcome. One patient 
had recurrence of a facial nevus. None of the patients developed cutaneous malignant melanoma.
Conclusions: Curettage appears to be a safe and effective treatment option for select cases of L- GCMNs of the trunk. We 
do not recommend the procedure for face or scalp CMN. This procedure can be performed under local anesthesia with 
serial curettage to avoid potential risks of general anesthesia.
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Introduction
Congenital melanocytic nevi (CMN) are nevi that present at 
or shortly after birth. Large to giant congenital melanocytic 
nevi (L- GCMN) are classified based on projected adult size, 
with large CMNs being greater than 20 cm and giant CMNs 
being greater than 40 cm1. The condition is rare, with inci-
dence reported between 1:20,000 to 1:500,000 lives births.1 
They are often associated with proliferative nodules within 
the lesion, hypertrichosis, and satellite nevi and are more 
commonly found on the trunk.1 Psychosocial burden of 
L- GCMNs has been reported, particularly social, behav-
ioral, and emotional problems.2 In one study, children felt a 
scar was more socially acceptable than their nevus.2 
Numerous treatment options have been investigated for 
these patients, including surgical excision, which may 
involve serial excisions, grafting or tissue expanders, 

dermabrasion, chemical peels, cryotherapy, electrosurgery, 
laser, and curettage.

Neonatal curettage of giant congenital melanocytic nevi 
performed within the first few weeks of life was first 
described by Moss3 in 1987. The procedure is a simple, min-
imally invasive treatment option for large to giant CMNs 
(L- GCMN) and is typically well tolerated, with minimal 
blood loss and tissue trauma.4,5 The procedure takes 
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advantage of an early cleavage plane between the upper and 
lower dermis in the first weeks of life.3,5 Cosmetic results 
have been reported comparable to surgical excision.4 In most 
cases, the goals of treatment of L- GCMNs are to improve the 
aesthetic appearance and decrease the psychosocial impact 
of the condition.6 Removal of L- GCMN by any method has 
not been shown to decrease the lifetime risk of melanoma,7 
and therefore removal should not be performed with the 
intent of reducing this risk. Curettage is one of the few poten-
tial interventions that provides tissue for histologic examina-
tion and is a less invasive option for removal compared to 
surgical excision, which often requires tissue expanders, 
multiple stages, general anesthesia, and longer operating 
time. Tissue expansion carries additional risks of explanta-
tion, port exposure, skin necrosis, hematoma or seroma for-
mation, rupture, and infection.8 Previous studies investigating 
curettage for L- GCMNs have reported treatment as a single 
stage procedure under general anesthesia (GA), which car-
ries the potential for additional anesthetic risks in neonates, 
as well as fluid and electrolyte shifts due to the large, denuded 
area. We report a case series of 9 patients treated with neona-
tal curettage under local anesthesia performed as serial daily 
or every second day scrapings within the first 2 weeks of life 
and their long term follow up. We describe safety of the pro-
cedure, physician assessment of aesthetic outcome, and 
potential role for curettage in the treatment ladder of 
L- GCMN using our serial scrapings approach.

Patients and Methods
Nine neonates with L- GCMNs were treated with neonatal 
curettage in Red Deer, Alberta, Canada between the year 
2002 and 2016. Patient records were retrospectively reviewed 
to assess patient characteristics, duration of treatment, peri- 
procedural complications, tolerability, functional outcomes, 
clinician subjective assessment of cosmetic outcomes of the 
procedure, and long- term complications. This study was 
approved by the University of Alberta research ethics board 
(Pro00091803).

Patients born with a L- GCMN between 2002 and 2016 
were offered the option of neonatal curettage. Parents inter-
ested in an interventional approach were advised of the alter-
natives, the risks (including bleeding, infection, pain, 
scarring, recurrence of nevus) and benefits (including poten-
tial for lightening the color of the nevus, improved cosmesis, 
maintenance of skin elasticity, potential reduction of psycho-
social impact) of the procedure. Parents were advised that 
the procedure could only be offered within the first 2 weeks 
of life, and those who expressed hesitancy were encouraged 
to consider observation/surveillance or alternative interven-
tional approach when the child was older. For those who 
wished to move forward with the procedure, informed con-
sent was obtained, using the standard institutional consent 

form and protocols. Patients were admitted to the neonatal 
intensive care unit (NICU) for these elective procedures.

All procedures were performed by a single pediatric der-
matologist with neonatal care and resuscitation available at 
the bedside in the NICU. Each procedure was performed 
under sterile technique. Neonates were placed on continuous 
cardiorespiratory monitoring throughout their admission and 
during the curettage sessions. A section of the nevus of 
approximately 10 cm2 was predetermined and marked for 
curettage. The area was cleansed with chlorhexidine wash, 
and the site was draped with sterile towels. Sterile gloves, 
gowns, and instruments were used. Neonates were given a 
dose of oral sucrose prior to the procedure and as needed 
throughout. A single dose of oral morphine 0.05- 0.1 mg/kg 
was also administered before the procedure to maintain com-
fort. The area to be curetted was then anesthetized by local 
subcutaneous injection of lidocaine 1% with epinephrine 
diluted with saline to reach a final concentration of 0.25%. 
The maximum dose of lidocaine used per session was 7 mg/
kg. Under sterile technique, a 7 mm curette was used to 
debride the nevus, starting from the center of the nevus on 
the first day and progressing towards the periphery. At each 
session, an area of approximately 7 to 10 cm2 was curetted to 
a demarcation plane in the reticular dermis. Curettage was 
performed daily or every second day until the entire nevus 
was removed, the patient no longer tolerated the procedure, 
or the cleavage plane was lost, the latter manifested as resis-
tance to curettage of the epidermis and increased bleeding in 
the dermis. Curettage at the border of the lesion typically 
proved challenging, and there was often a rim of residual 
nevus left at the periphery. All curetted samples were sent for 
pathology. There was minimal bleeding during each proce-
dure, controlled by dabbing with gauze and application of 
calcium alginate dressing, followed by foam dressing and 
gauze, the dressing was changed daily. Electrocautery was 
available in the event of excessive bleeding, however this 
was not required for any of the cases. Neonates were given 
oral acetaminophen as needed for post- procedure discomfort 
and with dressing changes. All patients had one or more 
blood cultures drawn to ensure absence of bacteremia. None 
of the patients were febrile or symptomatic when blood cul-
tures were taken. Daily bacterial swabs of curetted areas 
were taken at each dressing change. Patients remained admit-
ted while undergoing the serial curettage procedures and 
were discharged 24- 48 hours after the last scraping with 
home care for daily to every second day dressing changes for 
2 weeks. Parents continued to provide all routine newborn 
care.

Results
A total of 9 patients underwent complete or partial curettage 
of their CMN within the first 2 weeks of life. The average 
number of curettage sessions was 6, ranging from 3 to 15 per 



Soong et al 151

patient (Table 1). Eight of 9 patients had CMN involving the 
trunk. One patient had curettage of a facial CMN.

In the post- procedural period, 3 of 9 patients had transient 
neutropenia. Two of 9 patients developed positive cultures 
without clinical signs of infection; one had transient bactere-
mia with Staphylococcus epidermidis, and one had a wound 
swab positive for Staphylococcus aureus, both were treated 
with appropriate courses of antibiotics without any adverse 
outcomes. One patient (patient 8) had a brief nocturnal 
seizure- like episode after completion of the course of curet-
tage. The patient received 4 doses of morphine in total 
(0.1 mg/kg/dose equal to 0.25 mg per dose). The curettage 
for this patient was performed every second day. Two days 
after the last curettage, the patient was noted to have jerky 
movements during sleep. The initial diagnosis was a seizure, 
possibly due to morphine withdrawal, however it was an iso-
lated incident and did not occur while awake or recur. 
Neurology suspected benign sleep myoclonus. EEG and 
MRI were normal. He received a single loading dose of phe-
nobarbital. His development and neurological status are nor-
mal over 11 years post- curettage.

Patients were followed for an average of 6 years (range 3 
months to 11 years). Eight of 9 patients had partial repigmen-
tation, though in most cases this appeared as speckled, mac-
ular light brown pigmentation with minimal textural surface 
changes (Table 2). Two patients had very mild repigmenta-
tion (Figures 1–2). One patient had residual tan colored skin 
with prominent hypertrichosis (Figure 1). Three patients had 
excision of residual CMN or satellites that were not removed 
by the initial curettage. Patient 4 had recurrence of the facial 

CMN, and subsequently underwent a 3- stage excision and 
reconstruction. Six patients had an MRI of the brain and 
none demonstrated neurocutaneous melanosis. One patient 
(patient 5) months later developed a cellular schwannoma 
involving the lower thoracic to upper lumbar region in the 
dermis and subcutaneous tissue, treated with excision. All 
patients had normal functional outcome with no restricted 
mobility or complications from wound healing. Cosmetic 
outcome was satisfactory to good; treated skin had normal 
texture, elasticity, and thickness, and minimal to no scarring. 
There was no hypertrophic scarring or keloid formation. The 
skin adnexa remained preserved. Pathology of curetted spec-
imens revealed benign congenital nevi in all patients. To 
date, none of the patients have developed primary cutaneous 
malignant melanoma. One patient developed a primary lep-
tomeningeal melanoma at age 7, despite a normal brain MRI 
5 months prior. Palpation for subcutaneous nodules was not 
affected by the procedure.

Discussion
Curettage of L- GCMNs was first described by Moss3 within 
the first few weeks of life. In their case series, 6 of 10 patients 
had no return of pigment and acceptable appearance. Since 
that time, several case series were published,4,5,9- 11 the major-
ity of which reported favorable cosmetic and functional 
results. Hypertrophic scarring has been reported as a compli-
cation, however this was not observed in our case series after 
long term follow up. Repigmentation is not uncommon 
within months to years after curettage, however it is often 

Table 1. Baseline Patient Data and Curettage Procedure Performed Within the First 2 weeks of Life.

Patient
Year of 
scraping

Weeks 
gestation

Age at first 
scraping 
(days)

Age at last 
scraping (days)

Number of 
scrapings

Length of 
stay (days) Location of nevus Location of scraping

1 2016 40 8 15 6 7 Upper back, left upper arm Upper back, left upper arm

2 2014 38 9 16 7 8 Entire back, shoulders, neck, part 
of chest and part of abdomen, 
face

Most of nevus

3 2011 41 1 6 5 6 Back (shoulders to lumbar 
region)

Most of nevus on back, 
leaving a thin rim

4 2010 40 1 3 3 4 Left cheek and neck Entire nevus

5 2009 26 87a 102 15 17 b Entire back, extending onto 
abdomen

Most of the back

6 2009 38 12 16 5 6 Entire back, left chest, abdomen Most of the nevus, shaved 
thick nodules to 
debulk on chest

7 2008 38 6 11 5 6 Thoracic spine to buttocks Most of nevus, buttocks 
was not curetted

8 2004 38 0 4 4 10 Scalp, posterior neck, to thoracic 
spine

Entire back

9 2002 41 9 14 3 4 Entire back and left arm Back

aAdjusted for prematurity, curettage was performed within 14 days of term gestational age.
bLength of stay for scrapings only, patient was admitted to NICU for prematurity and other reasons as well.
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described as a heterogenous repigmentation9 and lighter in 
color than the congenital nevus,5 and this does not occur in 
all cases. We report similar results, with eight patients devel-
oping speckled light brown to tan repigmentation within the 
curetted field. We observed that the pigmentation of the 
curetted part of L- GCMNs was significantly lighter than the 
remaining non- curetted areas or of untreated satellite nevi. 

This contrasts with the results of a longitudinal study that 
reported no effect on long term color of the CMN after being 
removed by various techniques, including curettage.12

In our study, only one patient had complete recurrence of 
pigmentation of a facial nevus, requiring surgical excision. 
In another case series,4 one patient developed cicatricial alo-
pecia with curettage of a scalp nevus, hence we avoided 

Table 2. Follow Up Data Regarding Outcomes of Curettage Procedure, Additional Procedures, and Satellite Lesions.

Patient
Age at most recent 

follow up Recurrence Additional procedures
Satellite 
lesions

1 3 months Partial repigmentation, hypertrichosis None ++++

2 5 years Partial repigmentation Surgical excision of nevi on the face and 
neck

++++

3 7 years Minimal repigmentation, light brown 
border, central hypertrichosis

None +

4 12 months Recurrence of nevus 3- stage wide local excision age 4 years n/a

5 8 years Partial repigmentation Excision of parts of CMNa at age 8 years ++++

6 10 years Partial repigmentation, darker periphery, 
hypertrichosis

Wide local excision part of CMN on 
chest

++

7 11 years Minimal, darker periphery None ++

8 11 years Partial repigmentation None ++++

9 Lost to follow up Partial repigmentation Incisional biopsies for areas of increased 
nodularity in satellite lesion, benign 
pathology

n/a

Satellite lesions: + = less than 20; ++ = 20- 50; +++ = 50- 100; ++++ = >100.
N/A: not available
aCMN = congenital melanocytic nevus.

Figure 1. Case 3 several days after birth with (a) partially curetted large congenital nevus involving almost the entire back and (b) in 
follow up at 4 years of age demonstrating hypertrichosis, minimal repigmentation, and persistent light brown border.
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curetting scalp nevi. Curettage may therefore best be utilized 
for L- GCMNs on the trunk or extremities, with simple obser-
vation preferred for scalp nevi and surgical excision for the 
face for optimal cosmetic and functional outcome if removal 
is desired by the parents and/or patient.

The risk of malignant transformation of congenital mela-
nocytic nevi has been an ongoing area of controversy in the 
realm of management of CMNs. Removal of CMNs, whether 
by surgical excision, curettage, or other means, has not been 
shown to reduce the risk of malignant melanoma.7 Although 
there is consensus that patients with CMNs are at an increased 
risk for developing malignant melanoma, with an overall 
incidence 0.7 to 2.9 percent7, melanoma can occur within the 
CMN, in other cutaneous sites outside of the CMN, as well 
as extracutaneous sites (meninges, mucosa, retroperitoneum, 
gastrointestinal tract).13 Excision does not adequately remove 
these other potential sites of malignant transformation, and 
removal of the primary CMN by curettage only removes the 
cells in the epidermis and superficial component of the 
CMN,14 leaving behind cells in the deeper dermis and subcu-
taneous tissue. A recent review highlights the current notion 
that the literature does not support removing CMNs with the 
intent of reducing the risk of melanoma.7 To date, none of 
our patients developed malignant transformation of the 
CMN. Patients should continue to be monitored closely, 
regardless of whether the lesion has been removed. It is 
important to counsel parents that surgical removal does not 

replace close clinical observation and does not decrease the 
risk of malignant transformation.

Curettage has traditionally been performed under GA. 
However, concerns have been raised in the literature regard-
ing GA in newborns and young infants, including a potential 
increased risk of respiratory insufficiency, cardiac arrest and 
adverse effects on neurological development.15- 17 The effect 
on the latter has been debated in the literature, as evidence 
for potential neurotoxicity is derived from animal studies, 
and human studies have not established a cause and effect 
relationship. The risk of GA decreases after the 6th month of 
life, and it is suggested that surgical intervention with GA be 
delayed until after that time.18 However, curettage is ideally 
performed within the first 2 weeks of life. A full discussion 
regarding the use of GA in neonates for elective procedures 
is beyond the scope of this article, however general consen-
sus guidelines by SmartTots19 encourages discussion with 
the family regarding the benefits of the elective procedure 
and weighing this against all risks associated with anesthesia 
and surgery. We used diluted local anesthetic, oral sucrose, 
and a single dose of morphine per session of curettage as an 
alternative to GA. This allowed us to avoid the potential risks 
of GA in early life, while also curetting the majority of the 
nevus. The use of a single dose of oral morphine prior to or 
during the procedure was overall well tolerated by the neo-
nates, with no hemodynamic instability, no respiratory 
depression or hypoxia, and no change in feeding habits.

Figure 2. Case 7 demonstrating (a) dark black to brown giant congenital melanocytic nevus at birth with focal areas of ulceration (b) 
partially curetted nevus in neonatal period (c) healed site of curetted nevus to the back at 3 month follow up, and (d) curetted nevus to 
the back with mild speckled repigmentation at 9 years of age.
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Curettage also has the advantage of being performed 
during a time when formed memories of the procedure likely 
does not yet occur. That said, the impact of medical trauma 
in the neonatal period is still being investigated. Surgical 
excision is typically delayed until the child is older. A recent 
study of children aged 1- 6 years hospitalized to the pediatric 
surgery ward found that approximately 10% of patients 
showed symptoms of post- traumatic stress disorder 3- 5 
months after hospitalization and 29% showed signs of dis-
tress resulting in dysfunction and difficulty with adjust-
ment.20 Approximately 60% of these admissions were for 
elective surgeries. This may also have long lasting effects, 
with children being more anxious or distressed with further 
exposure to medical appointments and follow up. Performing 
the curettage procedure within the first 2 weeks of life may 
mitigate this impact in a patient population that requires reg-
ular contact with medical professionals.

Curettage has been reported to be overall quite safe. 
However, the main adverse effect in our series was positive 
wound or blood cultures. These were collected daily during 
curettage sessions, and no patients had systemic symptoms 
to suggest severe infection. One patient developed transient 
bacteremia with coagulase negative Staphylococcus, which 
could have been a skin contaminant, however this was 
promptly treated with a course of intravenous antibiotics 
without any other adverse sequelae. One patient had a wound 
swab positive for Staphylococcus aureus, and antibiotics 
were given. Neither patient had systemic symptoms sugges-
tive of sepsis. This procedure has minimal blood loss, mini-
mal tissue trauma, and relatively fast wound healing over 
7- 21 days. With the use of sterile technique and meticulous 
wound care, this procedure was generally tolerated well. 
Close monitoring for infection and appropriate treatment for 
such is recommended.

Recent literature has suggested a more conservative 
approach to congenital melanocytic nevi, including more 
careful selection of cases for surgical intervention.7 We agree 
with this approach and routinely recommend simple obser-
vation and monitoring. However, L- GCMN are often disfig-
uring and distressing for parents, and for children as they 
age, and many families do seek options for removal. For the 
families whose wishes involve removal of the nevus, curet-
tage in the first 2 weeks of life is a reasonable treatment 
option for L- GCMNs, particularly for those located on the 
trunk for which surgical excision may be extensive, not pos-
sible, or requiring multiple stages. Curettage of the face was 
followed by regrowth of the nevus in one case and was 
avoided afterwards, although no scarring occurred in our 
patient. It is the opinion of the authors that curettage can con-
tinue to be considered as a less invasive approach for fami-
lies seeking surgical options for removal in select cases of 
L- GCMN involving the trunk, providing acceptable aesthetic 
outcome. We would favor our approach of serial curettage 
under local anesthetic to avoid the risks of GA. Families 

must be counseled on the potential risks of the procedure, 
including pain, infection, repigmentation, and scarring, and 
lack of evidence to support decreasing the risk of malignant 
melanoma.
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