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SIGNIFICANCE
Surgical excision of melanocytic lesions is a common pro-
cedure. Incomplete excisions cause unnecessary distress 
and may lead to further surgery. This study reveals that 
approximately 1 in 10 melanocytic lesions are incom pletely 
excised. Risk factors associated with higher incomplete ex-
cision rates are: naevi and melanomas in the head and 
neck area; surgery performed by general practitioners; 
punch excisions, and excisions of non-dysplastic naevi. 
Thus, larger surgical margins may be required in the head 
and neck area. Furthermore, general practitioners may 
need better surgical training in this procedure and updates 
on surgical guidelines. Lastly, the use of punch excisions for 
these lesions is not recommended.

Incomplete excisions of melanocytic lesions occur de-
spite the intention of complete removal. The aim of this 
study was to determine the incomplete excision rates 
for benign and malignant melanocytic lesions and the 
associated risk factors. Demographic, clinical, and 
histo pathological data possibly associated with incom-
plete excision were collected from 2,782 consecutive 
excisions between 2014 and 2015. Of these, 269 me-
lanocytic lesions (9.7%) were incompletely excised. 
Multivariate analysis revealed the following risk fac-
tors for significantly higher incomplete excision rates: 
lesions located in the head and neck area (odds ratio 
(OR) 3.95, 95% confidence interval (95% CI) 2.35–
6.65), surgery performed by general practitioners (OR 
3.01, 95% CI 2.16–4.19), the use of a punch excision 
technique (OR 2.83, 95% CI 1.96–4.08), and excision 
of non-dysplastic naevi (OR 1.58, 95% CI 1.11–2.23). 
In conclusion, more caution should be taken when ex-
cising melanocytic lesions in the head and neck area, 
general practitioners require more surgical training, 
and punch excisions of melanocytic lesions should be 
avoided.

Key words: incomplete excision; surgery; melanocytic lesion; 
melanoma; naevus.
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Cutaneous melanoma (termed melanoma in this paper) 
is a potentially lethal skin cancer. Melanoma causes 

illness and suffering, as well as high societal costs (1). 
Furthermore, the incidence of melanoma among fair-
skinned populations is continuously increasing (2–5). 
Since surgical excision is the main treatment modality for 
melanomas (6–9), and distinguishing melanomas from 
naevi can be challenging, excision of all types of mela-
nocytic lesions is common (10). A recent meta-analysis 
found that the number of benign lesions needed to be 
excised to find one melanoma was 22.62 for primary care 
physicians and 9.6 for dermatologists (11). 

According to current guidelines, melanocytic lesions 
deemed to require removal due to any suspicion of me-
lanoma should ideally be treated initially with primary 
diagnostic excision (6–9). When possible, the goal of the 
diagnostic excision should always be complete excision, 

i.e. no visible tumour cells in the specimen margins upon 
histopathological examination (6–9). Although a recent 
meta-analysis has shown that incomplete excisions and 
partial punch biopsies of melanomas prior to their com-
plete removal do not increase the recurrence risk or de-
crease survival rates (12), incompletely excised melano-
cytic lesions with any suspicion of melanoma should be 
considered a treatment failure. An incomplete excision 
of a non-dysplastic or low-grade dysplastic naevus 
does not require a re-excision (13), but if the patient de-
velops a recurrent naevus it may mimic melanoma and 
lead to diagnostic difficulties in the future, as well as un-
necessary re-excisions (14, 15). In the case of high-grade 
dysplastic naevi, re-excision is recommended, due to the 
histopathological uncertainty (16). Thus, incompletely 
excised melanocytic lesions may cause distress for both 
patients and treating physicians. Previous studies on 
melanoma report varying incomplete excision rates of 
approximately 10–24% (17–21). One earlier study, which 
only included children treated in tertiary care, reported 
on incomplete excision rates of naevi specifically with 
10.8% being incompletely excised (22). However, little 
is known about the incomplete excision rate of benign 
and malignant melanocytic lesions as a group. 

Several risk factors for incomplete excision of melano-
cytic lesions have been identified. Firstly, incomplete 
excision rates for melanoma are higher among general 
practitioners (GP) than for dermatologists and physicians 
in other surgical specialties (17, 19, 20). Nevertheless, 
one report showed similar incomplete excision rates 
among GPs and other specialties (21). Secondly, facial 
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location of both melanomas and melanocytic naevi is 
also a risk factor for incomplete excision (21, 22). In 
addition, surgical margins, excision type, prior biopsy, 
and histopathological characteristics can affect the in-
complete excision rate for both melanoma and atypical 
melanocytic lesions (23, 24). 

The objective of this study is to determine the incom-
plete excision rates for melanocytic lesions when com-
plete removal is intended. A further aim was to analyse 
which risk factors are associated with higher incomplete 
excision rates.

MATERIALS AND METHODS
This retrospective observational study only included data regard-
ing primary diagnostic excisions of melanocytic lesions where the 
intention was to achieve a complete excision. All lesions were 
histopathologically verified at the Department of Pathology at 
Sahlgrenska University Hospital, Gothenburg, Sweden between 
1 January 2014 and 31 December 2015. All melanomas (invasive 
and in situ) and dysplastic naevi excised during the entire study 
period were included, as well as all non-dysplastic naevi excised 
between 1 January 2015 and 30 June 2015. Lentigo maligna and 
lentigo maligna melanomas were excluded, as were melanocytic 
lesions excised with shave biopsies, since these are known to have 
an increased risk of incomplete excision (25, 26). Lesions with 
equivocal histopathological data and cases lacking data on margin 
control were also excluded. Incomplete excisions were defined 
as having positive resection margins with visible tumour cells at 
the specimen border. The project was previously approved by the 
regional ethics review board in Gothenburg, Sweden. 

Data collection

Relevant demographic, clinical, and histopathological data were 
collected from available patient medical records and histopatho-
logical reports. Collected data possibly associated with higher 
incomplete excision rates were: the medical specialty and expe-
rience (specialist or non-specialist) of the physician performing 
the excision, the clinical surgical margin, the lesion diameter and 
body site, the histopathological diagnosis and the excision type 
(i.e. elliptical excision, circular scalpel excision or punch excision). 

Statistical analysis

All statistical analyses were carried out with the statistical pro-
gram “R” version 3.0.3 (The R Foundation for Statistical Com-
puting, Vienna, Austria). Fisher’s exact test was used to compare 
proportions. Wilcoxon’s rank sum test was used for 2-sampled 
tests. Kruskal–Wallis test was used to compare 3 or more groups. 
A multiple logistic regression analysis, adjusting for possible 
confounders, was performed to identify risk factors that were in-
dependently associated with incomplete excision. In order to test 
for association between 2 categorical variables while testing for a 
third, the Mantel-Haentzel test was applied. All tests were 2-sided 
and a p-value of < 0.05 was considered statistically significant. 

RESULTS

Histopathology reports of 3,328 lesions from 2,786 
patients were reviewed. A total of 546 lesions were 
excluded. Reasons for exclusions were: other exci-

sion types (n = 234), equivocal histopathological data 
(n = 208), lack of information regarding complete vs 
incomplete excision (n = 61), and lentiginous melano-
cytic lesions (43). Thus, a total of 2,782 melanocytic 
lesions from 2,353 patients were included in the study. 
The median age of the patients was 51.8 years (range 
0.7–97.0 years) and 53.3% were women. The women 
were significantly younger than the men (median 46.2 
vs 57.8 years, p < 0.001).

In the univariate analysis, all studied parameters af-
fected the incomplete excision rates significantly. The 
proportions of melanocytic lesions incompletely exci-
sed in relation to risk factors possibly associated with 
incomplete excision rates are listed in Table I. In total, 
269 melanocytic lesions (9.7% of all lesions) including 
74 of the 1,008 invasive or in situ melanomas (7.3%) 
were incompletely excised. Lesions located in the head 
and neck area were most often incompletely excised 
compared with other body areas. Non-dysplastic naevi 
were twice as often incompletely excised compared with 
the other types of melanocytic lesions. Disregarding 
otorhinolaryngologists and “other” specialties (paediatric 
surgeons, ophthalmologists, orthopaedic and maxillofa-
cial surgeons) who performed very few excisions, GPs 

Table I. Clinicopathological parameters of the melanocytic lesions 
and their univariate association with surgical outcome

Incomplete 
excision Total p-value

All melanocytic lesions, n (%) 269 (9.7) 2,782
Body site, n (%) < 0.001
  Trunk and genital areas 131 (8.0) 1,644
  Extremities 67 (8.5) 789
  Head and neck 41 (28.3) 145
  Acral areas 10 (14.3) 70
  Missing data 20 (14.9) 134
Histopathological diagnosis, n (%)  < 0.001
  Non-dysplastic naevi 117 (15.6) 752
  Dysplastic naevi 78 (7.6) 1,022
  Melanoma in situ 28 (6.2) 453
  Invasive melanoma 46 (8.3) 555
  Missing data 0 0
Excision type, n (%) < 0.001
  Elliptical excision 152 (6.6) 2,288
  Punch excision 67 (22.9) 292
  Circular scalpel excision 1 (3.8) 26
  Missing data 49 (27.8) 176
Physician specialty, n (%) < 0.001
  Dermatologist 76 (5.8) 1,315
  General practitioner 124 (19.6) 634
  General surgeon 27 (5.5) 492
  Plastic surgeon 16 (6.5) 245
  Otorhinolaryngologist 13 (24.5) 53
  Other 13 (31.0) 42
  Missing data 0 1
Physician experience, n (%)   < 0.01
  Specialist 141 (7.4) 1,918
  Non-specialist 49 (11.3) 432
  Missing data 79 (18.3) 432  
Lesion diameter, mm < 0.01
  Mean; median (range) 7.8; 7.0 (0.5–30) 8.9; 8.0 (0.5–55)
  Missing data, n 81 605  
Clinical surgical margins, mm
  Mean; median (range) 3.0; 1.5 (0.5–12) 4.9; 5 (0.5–20) < 0.001
  Missing data, n 215 1,420
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had the highest incomplete excision rate. Punch excisions 
were more often incomplete compared with the other 
surgical techniques. Lastly, incompletely excised lesions 
as a group had a smaller lesion diameter and were excised 
with a narrower clinical surgical margin.

Ten of the 292 lesions excised with punch excision 
(3.4%) were malignant including 7 in situ and 3 invasive 
melanomas (among these, 3 in situ and 1 invasive mela-
noma were incompletely excised). Approximately half of 
the punch excisions were performed by dermatologists 
(51.4%), while the remaining ones were primarily per-
formed by GPs (40.8%). The size of the lesions excised 
with punch excision was significantly smaller than for 
elliptical and circular scalpel excisions (median 4 mm 
for punch excision vs 8 mm and 15 mm for elliptical 
and circular scalpel excisions, respectively; p < 0.001). 

The clinical surgical margins used for non-dysplastic 
naevi were smaller than those used for dysplastic naevi 
and melanomas (median 3 mm for non-dysplastic naevi 
vs 5 mm for dysplastic naevi, in situ and invasive me-
lanomas, respectively; p < 0.001). However, there was a 
large amount of missing data regarding clinical surgical 
margins in general, and the amount was larger for non-
dysplastic naevi compared with the other melanocytic 
lesions (76.9% vs 41.5%). 

In Table II, clinicopathological characteristics possibly 
associated with incomplete excision rates are analysed in 
relation to the 4 specialties performing the majority of 
the excisions of melanocytic lesions. GPs mostly excised 
benign melanocytic lesions, but 84 lesions (13.2%) were 
found to be invasive melanoma or melanoma in situ. GPs 

used a narrower clinical surgical margin and performed 
punch excisions more frequently than dermatologists, 
general surgeons and plastic surgeons. 

Based on the findings from the univariate analysis, the 
clinicopathological variables were regrouped to binary 
measures for the multivariate analysis. The results of 
the multivariate analysis are summarized in Table III. 
Lesions located in the head and neck area, lesions exci-
sed by general practitioners, lesions excised with punch 
excision, and non-dysplastic naevi were all associated 
with significantly increased odds ratios for incomplete 
excision. Otorhinolaryngologists and “others” were 
excluded because of the small number of lesions exci-
sed by these groups. The parameters “clinical surgical 
margins”, “lesion diameter” and “physician experience” 
were excluded from the multivariate analysis due to the 
large amount of missing data. 

Table II. Clinicopathological characteristics of the melanocytic lesions grouped by the four most frequent physician specialties carrying 
out the diagnostic excisions

Dermatologist General practitioner General surgeon Plastic surgeon p-value

Total, n 1,315 634 492 245  
Body site, n (%) < 0.001
  Trunk 814 (64.5) 420 (69.1) 310 (65.0) 78 (34.7)
  Upper and lower extremities 388 (30.7) 165 (27.1) 136 (28.5) 89 (39.6)
  Head & neck 40 (3.2) 21 (3.5) 20 (4.2) 24 (10.7)
  Acral areas 20 (1.6) 2 (0.3) 10 (2.1) 31 (13.8)
  Genital area 0 (0) 0 (0) 1 (0.2) 3 (1.3)
  Missing data 53 26 15 20  
Lesion type, n (%) < 0.001
  Non-dysplastic naevi 275 (20.9) 284 (44.8) 96 (19.5) 45 (18.4)
  Dysplastic naevi 479 (36.4) 266 (42.0) 220 (44.7) 41 (16.7)
  Melanoma in situ 283 (21.5) 33 (5.2) 81 (16.5) 48 (19.6)
  Invasive melanoma 278 (21.1) 51 (8.0) 95 (19.3) 111 (45.3)
  Missing data 0 0 0 0  
Physician experience, n (%) < 0.001
  Specialist 1,088 (83.5) 122 (46.7) 446 (96.3) 188 (80.3)
  Resident or intern 215 (16.5) 139 (53.3) 17 (3.7) 46 (19.7)
  Missing data 12 373 29 11  
Excision type, n (%) < 0.001
  Elliptical excision 1,118 (88.1) 409 (77.5) 465 (97.1) 215 (89.6)
  Punch excision 150 (11.8) 119 (22.5) 14 (2.9) 2 (0.8)
  Circular scalpel excision 1 (0.1) 0 0 23 (9.6)
  Missing data 46 106 13 5  
Lesion diameter, mm < 0.001
  Mean; median (range) 8.9; 8 (1–50) 6.9; 5 (0.5–50) 9.1; 8 (1–50) 13.6; 10 (2–55)
  Missing data, n 290 168 85 43  
Clinical surgical margins, mm < 0.001
  Mean; median (range) 4.7; 5 (0.5–20) 2.5; 2 (1–5) 5.2; 5 (1–20) 6.3; 5 (1–20)
  Missing data (n) 580 553 196 36

Table III. Odds ratios for incomplete excision of melanocytic 
lesions (multivariate analysis)

OR 95% CI p-value

Body site < 0.001
  Head and neck vs other body site 3.95 2.35–6.65
Physician specialty < 0.001
  GPs vs dermatologists, general surgeons, and 

plastic surgeons
3.01 2.16–4.19

Excision type < 0.001
  Punch excision vs elliptical excision and 

circular scalpel excision
2.83 1.96–4.08

Histopathological diagnosis 0.01
  Non-dysplastic naevi vs dysplastic naevi, 

melanoma in situ, and invasive melanoma
1.58 1.11–2.23

OR: odds ratio; 95% CI: 95% confidence interval; GP: general practitioner.
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DISCUSSION

Approximately 1 out of 10 melanocytic lesions were in-
completely excised. Lesions located in the head and neck 
area, excisions carried out by GPs, the use of a punch 
excision technique, and a histopathological diagnosis of 
non-dysplastic naevus were associated with higher in-
complete excision rates following multivariate analysis. 
In the univariate analysis, lesion size, clinical surgical 
margins, and physician experience were also associated 
with varying incomplete excision rates, but, due to the 
large number of missing data and probable selection bias, 
these associations should be interpreted with caution. 

A total of 7.3% of all melanomas and 11.0% of all 
naevi were incompletely excised. These results are 
rather comparable to previously reported incomplete 
excision rates of 9.5–23.9% for melanomas (17–21) 
and 10.8% for naevi (22). Furthermore, the high rate of 
incomplete excisions among GPs (19.6%) is noteworthy. 
The unfavourable excision rate among GPs compared 
with dermatologists and other surgical specialties is in 
line with several previous studies on excision rates of 
skin tumours in general (17, 19, 20, 27–29). However, 
Murchie et al. (21) studied melanomas specifically and 
reported relatively high incomplete excision rates for 
1,263 tumours regardless of whether the excision was 
performed within primary or secondary care (19.8% and 
22.7%, respectively). 

The current study found a higher incomplete excision 
rate for melanocytic lesions located in the head and neck 
area. Similar associations have previously been reported 
for naevi, non-melanoma skin-cancer and melanoma 
(21–24, 29–31). Some of these studies included cases 
of lentigo maligna and lentigo maligna melanoma. Such 
lesions are often located in the head and neck area and 
have ill-defined borders clinically, which complicates 
excision (25). In contrast to the previously mentioned 
studies, the current study excluded lentiginous mela-
nomas specifically in order to avoid bias. However, 
melanocytic lesions located in the head and neck region 
had a higher incomplete excision rate compared with 
other body sites. Although data were missing in more 
than half of cases, the median clinical surgical margin 
used in the head and neck area was only 2 mm (data not 
shown), which may explain this finding. Smaller clinical 
surgical margins may have been used to limit the risk of 
unattractive cosmetic outcomes in this sensitive area. 
Moreover, lesions excised by otorhinolaryngologists 
were almost all located in the head and neck area (50 out 
of 53 lesions), which may explain the higher incomplete 
excision rate among these physicians.

The clinical surgical margin was similar for dysplastic 
naevi, in situ melanomas, and invasive melanomas. Non-
dysplastic naevi, on the other hand, were excised with 
a narrower margin, which may be explained by the fact 
that these lesions were more commonly excised using 

the punch excision technique. Punch excisions had a 
significantly worse surgical outcome than other excision 
techniques. Punch excisions were primarily performed 
by dermatologists and GPs on small lesions, with pre-
sumably low suspicion of malignancy. Nevertheless, 3 
invasive melanomas and 7 in situ melanomas were exci-
sed with this technique. Perhaps punch excisions should 
not be a recommended treatment option for melanocytic 
lesions, since there is a margin of error between the clini-
cal and the actual histopathological diagnosis (16). In 
addition, there is a risk of false-negative margins during 
histopathological examination of punch excisions (32). 

Although less significant than the other parameters, 
non-dysplastic naevi had a higher incomplete excision 
rate compared with the other melanocytic lesions. One 
may assume that the suspicion of malignancy was lower 
for these lesions and, therefore, less effort was put into 
removing the lesion completely.

Study strengths and limitations
A strength of this study is the relatively large number 
of lesions included and that all cases were consecutive, 
which limits the risk of selection bias. Nevertheless, the 
time intervals from which data were collected for the 
different groups of melanocytic lesions do not match ex-
actly. Data on non-dysplastic naevi were collected from 
a shorter time-period than dysplastic naevi, melanoma 
in situ, and invasive melanoma, because of the large 
number of excisions performed on such lesions. Unless 
stated otherwise, the assumption was made that the inten-
tion was to remove the lesion completely. Nevertheless, 
a limitation is that the exact reasons for excision of the 
lesions could not be confirmed in all cases. Another 
limitation is that a large amount of data regarding phy-
sician experience, lesion diameter, and clinical surgical 
margins were missing. Lastly, there is a potential selec-
tion bias regarding which lesions GPs ultimately chose 
to excise, since they had the option of referring lesions 
to other specialists if they felt uncomfortable carrying 
out the excisions themselves. There were also more 
missing data among lesions excised by GPs compared 
with other specialists, due to limited access to primary 
care medical records. 

Conclusion
Melanocytic lesions are frequently excised. To our know-
ledge, this is the first study investigating the incomplete 
excision rate and risk factors for incomplete excision for 
both benign and malignant melanocytic lesions as a group 
(with the exclusion of lentiginous lesions). Melanocytic 
lesions located in the head and neck area must be excised 
with extra caution. Furthermore, the high incomplete 
excision rate among GPs is worrisome; GPs may require 
more surgical training and updates on surgical guidelines. 
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Otherwise, referral to a dermatologist should be conside-
red in order to ensure complete removal. Lastly, punch 
excisions are not recommended when the intention is to 
excise a melanocytic lesion completely.
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