
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Giant congenital melanocytic naevi : definition, malignant transformation and
treatment modalities

Zaal, L.H.

Publication date
2009
Document Version
Final published version

Link to publication

Citation for published version (APA):
Zaal, L. H. (2009). Giant congenital melanocytic naevi : definition, malignant transformation
and treatment modalities. [Thesis, fully internal, Universiteit van Amsterdam].

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/giant-congenital-melanocytic-naevi--definition-malignant-transformation-and-treatment-modalities(49da4089-e48f-45e5-981c-5ccdfc066925).html


3Chapter

The risk of malignant transformation of congenital 
melanocytic naevi; a nation-wide retrospective 
study  of the Netherlands 

Zaal LH

Mooi WJ

Klip H

van der Horst CM

Published in:

Plastic Reconstructive Surgery 2005; 116: 1902-1910



Abstract

Introduction. Since the risk of malignant transformation is the most important reason 

to remove congenital melanocytic naevi (CMN), and data vary in literature, we aimed to 

determine the incidence of malignant transformation in CMN in the Netherlands. 

Materials & Methods. The Dutch nation-wide pathology database PALGA, provided 

anonymised pathology descriptions of all patients registered with a CMN (giant versus 

non-giant) and of patients with a MM within a CMN, diagnosed between January 1st 

1989 and December 31st 2000. A comparison was made between cancer incidence in our 

cohort of patients and the general population by applying the person-year distribution 

in the cohort to sex-, age- and calendar period-specific reference data obtained from the 

Netherlands Cancer Registry (NCR). Our cohort consisted of 3929 patients.

Results. After a median follow-up time of 4.7 years, a total of 15 cases of MM were 

observed in 19253 person-years, against 1.23 expected. The incidence rate of MM was 

greater than expected on the basis of population rates, overall standardised incidence rate 

(SIR) of 12.2 (95% CI 9.6-15.3). Compared to the general population rates, we observed 

an increased risk for MM, both in males (SIR= 6.4; 95%CI 4.1-9.6) and females (SIR=14.1; 

95%CI 10.5-18.7). This is comparable with the higher propensity of women to develop a 

MM. Patients with a giant naevus had a 51.6 higher risk to develop a MM compared to 

the general population rates. 

Conclusion. Our study shows that CMN has a significantly higher risk of developing 

a MM compared with the age-, sex-, calendar-period specific reference data from the 

Netherlands Cancer registry. 
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Introduction

By definition, a congenital melanocytic naevus (CMN) is a benign proliferation of 

cutaneous melanocytes, which is present at birth or becomes apparent within the first 

postnatal weeks. CMN occur in approximately one percent of newborns.1 As a group, 

CMN vary in size, macroscopic appearance and histology, so there is a need to subdivide 

these lesions into clinically significant subgroups. Subclassification of CMN, generally 

based on size, has long been a matter of debate and concensus has not been reached. 

An often-used subdivision was proposed by Kopf 2 : a small CMN is less than 1.5 cm in 

largest diameter, a medium sized CMN is between 1.5 and 19.9 cm in largest diameter, 

and a large or giant CMN (GCMN) is 20 cm or more in largest diameter, all irrespective 

of patient age or size. Or, more recent addition of Bittencourt et al3, GCMN expected to 

reach a size of at least 20 cm in adulthood. GCMN are much rarer than the smaller CMN, 

and affect approximately one in 50.000 newborns.1,4  Another term for GCMN is “Tierfell 

naevus” or “bathing-trunk naevus”; these terms should be avoided because they may 

offend patients and there relatives.

Histologically, CMN are distinguished from the far more common acquired nevi mainly 

by their larger size, and by spread of the naevus cells to deep layers of the skin and even 

subcutaneous tissues, as well as by their more varied architecture and morphology. 5,6,7

With regard to the management of CMN, one of the most important issues is the risk 

of malignant transformation, which usually results in malignant melanoma (MM)8,9,10,11 

but occasionally manifests itself as a non-melanomatous malignant tumors of various 

histological types.12,13,14 There is no doubt that MM can arise in GCMN, but reported 

estimates of the magnitude of this risk have varied substantially, from 0 percent to 42%.15 

The risk of MM arising in small CMN is smaller, and has been estimated at 0.8% to 2.6%,16,17 

although one retrospective study suggested a somewhat higher value of 4.9%.18 

In addition to this malignant potential of GCMN, the cosmetic deformity and resultant 

psychological problems resulting from GCMN may be severe, especially at the vulnerable 

ages of childhood and adolescence.19,20,21 

We conducted a retrospective study based on a nation-wide pathology database, in order 

to estimate the number and assess clinical details of cases of malignant transformation 

occurring in CMN in the Dutch population from January 1st 1989 until December 31st 

2000. The cases were detected with a query in the comprehensive automated pathology 

archive (PALGA) with which almost all Dutch pathology laboratories are linked, and which 

stores the pathology reports of all participating laboratories. Moreover we analysed 

whether the site of the CMN, and the age or sex of the patients influence the risk of 

MM. Unfortunately these reports did not mention the exact size of the lesion. Finally, 
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we searched for patients who developed a sarcoma within a CMN, using the same 

database.

Materials and Methods 

Study population 

A population-based retrospective study was carried out, examining all histologically 

proven CMN and Tierfell naevus or giant congenital naevus (GCMN) between January 

1st 1989 and December 31st 2000 through PALGA (Pathologisch Anatomisch Landelijk 

Geautomatiseerd Archief). Their congenital nature was always mentioned at the 

application form and CMN were further specified as GCMN by physicians or pathologists 

whenever the CMN was larger than 20 cm in largest diameter or exceeded one percent 

in the face or neck and more than two percent elsewhere on the body. The PALGA 

computerised archive collects and stores virtually all pathology reports issued in the 

Netherlands. From PALGA, we obtained information on patient gender, date of surgery, 

patient age at surgery, site of the CMN or GCMN and anonymised pathology reports of 

CMN or GCMN and malignant melanoma (MM) or sarcoma in CMN. In accordance with 

privacy regulations, the patients’ names were not disclosed. We selected the patients in 

whom a MM was diagnosed between January 1st 1989 and December 31st 2000, and 

who had a history of a CMN. From those patients, PALGA unclosed the identity of the 

submitting laboratories, as well as the case numbers, in order to allow revision and further 

investigation of such cases. Re-examination of the specimens that were received, was 

conducted. For each case, the site of the tumour, type of tumor, Breslow’s measurement 

of tumor thickness and Clark level of invasion was entered into the analyses.

Statistical analysis

A comparison was made between MM incidence in our cohort of patients with CMN and 

MM incidence in the general population. We determined the Standardised Incidence Ratio 

(SIR), which is defined as the ratio of the observed (O) and the expected (E) number of 

MM in the study population. Expected numbers were calculated by applying the person-

year distribution in the cohort to sex-, age- and calendar period-specific reference data 

from the Netherlands Cancer Registry (NCR).22 The confidence limits of SIRs (standardised 

incidence rate) were obtained with the use of the Poisson distribution of O.23,24 
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Table 1. Characteristics of the congenital melanocytic naevi (CN)

Melanoma
N = 15

No melanoma
N = 3914

Characteristic # No. % No. % P-valuea

Sex

Male 2 13.3% 1529 39.1% 0.041

Female 13 86.7% 2385 60.9%

Location

Abdomen 0 0.0% 88 2.2% 0.199

Back 1 6.7% 457 11.7%

Face/neck 4 26.7% 536 13.7%

Hips 0 0.0% 295 7.5%

Lowextr 4 26.7% 892 22.8%

Scalp 0 0.0% 108 2.8%

Shoulder 2 13.3% 145 3.7%

Thorax 2 13.3% 142 3.6%

Upextr 2 13.3% 477 12.2%

Urogen 0 0.0% 9 0.2%

Multiple locations 0 0.0% 257 6.6%

Unknown 0 0.0% 508 13.0%

Giant congenital naevi

No 11 73.3% 3598 91.9% 0.009

Yes 4 26.7% 316 8.1%

Lenght of follow-up (yrs)

0-1 7 46.7% 846 21.6% 0.113

2-3 1 6.7% 396 10.1%

4-5 2 13.3% 865 22.1%

6-7 4 26.7% 644 16.5%

8-9 0 0.0% 619 15.8%

10+ 1 6.7% 544 13.9%

Age at study entry (yrs)

0-4 yr 2 13.3% 335 8.6% 0.381

5-9 yr 2 13.3% 1241 31.7%

10-19 yr 5 33.3% 830 21.2%

20-29 yr 3 20.0% 588 15.0%

30-39 yr 3 20.0% 522 13.3%

40+ yr 0 0.0% 398 10.2%

Median Range Median Range P-valueb

Age at study entry (yrs) 25 0-57 19 0-84 0.128

Lenght of follow-up (yrs) 1.9 0.1-10.7 4.7 0.1-17.7 0.018
a.chi-square
b.Mann-Withney U test
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Definition of the analytic cohort

The date of entry into the cohort was defined as the date of first incision or excision. Each 

patient contributed person-years at risk from the date of entry until the earliest of the 

following events: date of end of NCR follow-up (December 31st 2000), date of malignant 

melanoma diagnosis, or date of death, whichever came first. Initially 4840 CMN were 

selected through PALGA. All cases who were located twice in the original database 

(n=861) were only included once. Furthermore, 50 patients with MM diagnosed at first 

excision taken were excluded since they contributed zero person time. Thus, the total 

cohort for this analysis consisted of 3929 patients.

Results

Demographic characteristics of the analytic cohort are presented in Table 1. A total of 3929 

patients were registered with PALGA, of which 320 occurred to be a GCMN. Of these, 

15 patients developed a MM. In the melanoma group, only 13.3% were male, whereas in 

the “non-melanoma group”, 39.1% was men. The distribution of the locations of the CMN 

showed no differences between the two groups. In the both groups, MM were mainly 

located ate the face/neck region and lower extremity. Statistically more GCMN occurred 

in the melanoma group (26.7%) compared to the “non-melanoma group” (8.1%). The 

median age at study entry was 25 years for the melanoma group and 19 years for the 

“non-melanoma group”. Furthermore, there was a difference in the median length of 

follow-up between the MM groups and the non-MM group (1.9 versus 4.7). 

Table 2. Characteristics of Melanoma

Melanoma used in the analysis
N = 15 

Melanoma excluded in the analysis 
N = 50 

Characteristic # No. % No. %

Age at diagnosis 

0-19 yrs 2 13.3% 3 6.0%

20-29 yrs 6 40.0% 11 22.0%

30-39 yrs 3 20.0% 13 26.0%

40-49 yrs 2 13.3% 13 26.0%

50+ yrs 2 13.3% 10 20.0%

Type 

Acrolentigineus 0 0.0% 2 4.0%

Melanoma in situ 1 6.7% 4 8.0%

Nodulair 0 0.0% 7 14.0%

SSM 5 33.3% 21 42.0%
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Table 2. Cont.

Melanoma used in the analysis
N = 15 

Melanoma excluded in the analysis 
N = 50 

Characteristic # No. % No. %

SSM/nodulair 1 6.7% 1 2.0%

Unknown 8 53.3% 15 30.0%

Breslow 

0.0-0.9 mm 4 26.7% 9 18.0%

1.0-1.9 mm 4 26.7% 13 26.0%

2.0-3.0 mm 0 0.0% 7 14.0%

>4.0 mm 4 26.7% 7 14.0%

Unknown 3 20.0% 14 28.0%

Clark 

I 0 0.0% 6 12.0%

II 0 0.0% 6 12.0%

III 4 26.7% 12 24.0%

IV 4 26.7% 15 30.0%

V 2 13.3% 0 0.0%

Unknown 5 33.3% 11 22.0%

Location

Abdomen 0 0.0% 1 2,00%

Back 1 6.7% 15 30,00%

Face/neck 4 26.7% 4 8,00%

Hips 0 0.0% 2 4,00%

Lowextr 4 26.7% 8 16,00%

Scalp 0 0.0% 0 0.0%

Shoulder 2 13.3% 3 6,00%

Thorax 2 13.3% 4 8,00%

Upextr 2 13.3% 7 14,00%

Urogen 0 0.0% 0 0.0%

Multiple locations 0 0.0% 0 0.0%

Unknown 0 0.0% 6 12,00%

Giant Congenital Naevi

No 11 73,30% 42 84,00%

Yes 4 26,70% 8 16,00%

Table 2 shows the characteristics of the MM entered into the analysis (15) and MM 

excluded from the analysis (50). In the first group the MM were mainly located at the 

face/neck (4 patients, 26.7%) and lower extremity (4 patients, 26.7%), and most patients 

(40%) were detected at the age of 20-29 years. The latter group of MM, which were 
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excluded from the analysis, were mainly located at the back (30%), at the age of 30-49 

years (52%).

Table 3 further specifies the patient characteristics of the melanoma group. Whenever 

data were available, the type of melanoma, Breslow thickness and Clark level are 

mentioned. None of the patients developed a sarcoma or other non-melanomatous 

malignant tumour within the CMN. 

The incidence rates per 100.000 person-years for MM in the period 1989 to 2001 among 

male and female is respectively 13.0 and 17.2.22 In our cohort we found increased 

incidence rates for MM of 27.6 and 108.2 per 100.000 person-years for male and female 

respectively.

After a median follow-up time of 4.7 years, a total of 15 cases of cancer were observed in 

19253 person-years, against 1.23 expected (Table 4). Compared to the general population 

rates, we observed an increased risk for MM (SIR=12.2; 95%CI 9.6-15.3). The SIRs for sex 

separately were 6.4 among males and 14.1 among women. Of all the SIRs calculated, the 

GCMN group has the highest SIR (51.6; 95%CI 38.3-68.1). The face/neck, shoulder and 

thorax have a SIR of 26.5, 43.4 and 45.9 respectively.

Table 3. Characteristics of Melanoma (n = 15)

age at 
diagnosis

sex Length of 
follow-up

Type Giant 
Naevi

Breslow Clark Location

Patient 1 39 female 5,2 No 0,3 III upextr

Patient 2 54 female 1,3 No 0,71 upextr

Patient 3 18 male 9,8 SSM No 1 III lowextr

Patient 4 27 female 10,7 SSM/nodulair No 6 IV thorax

Patient 5 42 female 0 melanoma in situ No lowextr

Patient 6 25 male 1,2 SSM No 1,7 IV face/neck

Patient 7 22 female 0,3 No 0,76 III lowextr

Patient 8 22 female 5,1 SSM No 1 III shoulder

Patient 9 0 female 0,5 No face/neck

Patient 10 1 female 4,2 No 5 V back

Patient 11 30 female 1,9 No face/neck

Patient 12 57 female 4 Yes 14 V thorax

Patient 13 34 female 2,7 SSM Yes 3,64 IV lowextr

Patient 14 19 female 0,3 Yes 0,53 face/neck

Patient 15 22 female 1,1 SSM Yes 1,98 IV shoulder
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Discussion

Apart from their greater size, congenital naevi are generally considered to be distinguishable 

from common acquired nevi by their greater cellularity, the involvement of deep dermal 

layers and often even subcutaneous tissues, and by their more varied cellular features and 

architecture.7 Despite early claims to the contrary, the histological distinction between 

acquired naevi and CMN is, however, far from perfect. Both congenital and acquired naevi 

consist of melanocytes which proliferate, initially at the dermoepidermal junction, where 

the cells accumulate locally, or spread to the superficial dermis (resulting in a so-called 

compound naevus); to a small degree, naevus cells also proliferate in the immediately 

Table 4. Standardized Incidence Ratio (SIR) for melanoma in patients with a  congenital melanocytic naevi 
(CN) by sex, location of CN, Giant naevi and follow-up

Person years 
at risk

Melanoma

Obs Exp SIR 95% CI

Total 19253 15 1.23 12.2 9.6- 15.3

Sex

Male 7237 2 0.31 6.4 4.1- 9.6

Female 12016 13 0.92 14.1 10.5- 18.7

Location

Abdomen 390 0 0.02

Back 2014 1 0.12 8.4 5.3- 12.6

Face/neck 2435 4 0.15 26.5 16.8- 39.7

Hips 1490 0 0.09

Lowextr 4389 4 0.28 14.3 9.1- 21.5

Scalp 512 0 0.02

Shoulder 635 2 0.05 43.4 27.5- 65.1

Thorax 626 2 0.04 45.9 29.1- 68.8

Upextr 2080 2 0.13 15.4 9.7- 23.0

Urogen 47 0 0.00

Multiple locations 1336 0 0.10

Unknown 3300 0 0.22

Giant Congenital Naevi

No 17463 11 1.15 9.5 6.0- 14.3

Yes 1790 4 0.08 51.6 38.3- 68.1

Lenght of follow-up

0-5 years 4.916 11 0.33 33.7 21.4 50.5

5+ years 15.139 4 1.12 3.6 2.6 4.7
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subjacent dermal tissue. Some of the accumulated melanocytes, often called naevus cells, 

spread to deeper parts of the dermis. This spread in acquired naevi is generally limited, but 

in CMN, the deepest naevus cells often permeate the deep dermis and may extend well 

into the subcutis. For unknown reasons, the junctional part of the congenital and acquired 

naevi gradually disappears, which results in a so-called dermal naevus.

Thus, CMN are generally compound or dermal naevi, and their congenital nature may 

not be evident from the diagnosis as stated in the pathology report. For this reason it is 

likely that our study group included only part of all CMN submitted to Dutch pathology 

laboratories, since no doubt, some have been designated compound or dermal naevi 

and not further specified as acquired or congenital. As is evident from our results, in 508 

cases (13%) the location of CMN was not stated in the pathology report, due to lack of 

information at the application form.

Although we prefer to avoid the term in the clinic, many pathologists and clinics still use 

the term ‘Tierfell naevus’ in their reports instead of GCMN. Once more the diagnosis 

GCMN was first of all a clinical one which was stated at the application form and were 

lager than 20 cm in largest diameter or more than one percent in the face or neck, 

or exceeded two percent elsewhere on the body. In PALGA database, the histological 

Tierfell naevus or CMN were selected, the latter not being subdivided into giant or non-

giant CMN. Therefore, it is likely that we have missed a proportion of giant CMN, namely, 

when these were diagnosed as CMN and not  as Tierfell naevus. 

Although GCMN are generally regarded as precursors of MM, the reported risk estimates 

of malignant degeneration have varied considerably in the literature (0-42%).15 For one 

reason this is due to the absence of an accepted definition of GCMN which continues to 

be a major problem impeding comparison of GCMN-studies from different centres. True 

incidence rates are nearly impossible to calculate, and could only be provided by a long-

term prospective study. Retrospective bias impedes the assessment of the true incidence 

of malignant transformation of CMN. Loss of follow-up may also introduce a bias in the 

incidence calculation whenever the follow-up differs in patients with MM compared with 

patients who continue to be follow-up. For example, in the study of Ruiz-Maldonado25 21 

percent of the patients were lost in follow-up. 

An incidence rate may be exaggerated based on a sample of one tertiary care center 

compared with other institutions, as it is likely that an increased number of MM are 

encountered at these tertiary centers.26 Younger age, female sex and small numbers of 

patients may additionally be a selection bias resulting in overestimation of the risk. 21, 27

To our knowledge, this is the first study in which standardised incidence rates for 

melanoma has been calculated in patients with CMN by sex, location and GCMN. These 

standardised incidence rates are by far more accurate than a calculation of a general 
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incidence in percentage, in which patients of different ages and sex, patients with 

different locations of CMN and with different follow-up periods are being compared. 

Further more are we able to compare our data of MM with the database of the NCR. For 

the most accurate standardised incidence rates we excluded 50 patients with melanoma 

diagnosed at first excision since they contributed zero person time. Our total analytic 

cohort has a 12 times higher risk compared with the incidence in the general population. 

In our analytic cohort women have a higher risk for developing a MM compared with 

men (14.1 and 6.4 respectively). This is in close relation with the incidence rates of the 

NCR. In concordance with the literature, our data show that GCMN have a much higher 

risk for developing a MM. We found a 51 fold increase in melanoma risk. But these data 

are at variance with the review of Watt et al.15 who calculated a 2599-fold increase (95 

percent confidence interval of 844 to 6064) in melanoma risk. This could be explained by 

the fact that we excluded 50 MM with a zero person time for optimal statistical analysis 

of the SIR’s. In his study, Watt stated that “not only characteristics of the sample should 

be considered but also the time period used for the incidence calculation”. 

We found the most MM in the age of 20-29 years (40%), but was even 20% in 30-39 years 

and 26% in the group older than 40. Lawrence concluded in his review article that the 

risk for malignant transformation in a GCMN decreases with age.28 Kaplan and colleagues 

showed that the highest risk of malignant transformation is before the age of ten.29 

It should be borne in mind that a melanoma may develop in a CMN at any age; the 

belief that the risk disappears once the patient reaches adulthood is erroneous. There 

is no convincing evidence to suggest significant age-related differences in frequency of 

malignant transformation of CMN.  

Table 2 shows the location of the included and excluded melanoma. In the first group 

MM are mainly located at the face/neck or lower extremity, but in the latter group at the 

back. The back is obviously not often inspected by patients and this may be an explanation 

that patients only present when there are clinical symptoms as itching, bleeding or pain. 

If we analyse the SIR for locations, CMN at the face/neck, shoulder, and thorax have 

the highest risk (26.5, 43.4 and 45.9 respectively). These results are in contrast with the 

conclusion from a prospective study of DeDavid et al 30, using the definition of Kopf 2, 

that MM generally develop within a GCMN at an axial location. 

Weidner et al.14 and Hendrickson and Ross,12 have reported the occurrence of various 

types of sarcoma or spindle cell malignant tumors within GCMN. In our study population, 

we have not identified such non-melanomatous malignant tumours developing in a 

GCMN.

We agree with Marghoob et al.31,32 and with DeDavid et al.30 that it is often impossible 

to obtain microscopically free surgical margins at removal of CMN. On the other hand, in 

accordance with Marghoob et al.31,32 and Swerdlow et al.27, we feel that all CMN should 
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be excised whenever surgery is feasible, in order to minimise the numbers of remaining 

naevus cells and thus hopefully reduce the risk of malignant transformation as much as 

is technically feasible.

In this nation-wide retrospective study we analysed the standardised incidence rates of 

melanoma for the largest group of CMN (3929 patients) with 19253 person-years by sex 

and location thus far reported in the literature. This study shows ones more that CMN 

and especially the GCMN, have a significantly higher risk of developing a MM compared 

with the age-, sex-, calendar-period specific reference data from the Netherlands Cancer 

Registry. However only a major and very long-term prospective study of untreated CMN 

would provide definitive data regarding the life-time risk of malignant transformation 

of CMN. Obviously, such studies, would be impossible for practical and ethical reasons. 

Thus, we have to accept that available data can only provide an approximative estimate 

of the risk.
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