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ABSTRACT:

 

The proper method of biopsy and definitive surgical excision of cutaneous melanoma is
vital for optimal patient outcome. Clearly, the present authors’ understanding of the pathophysiology
of cutaneous melanoma continues to change at a rapid pace. Indeed, as the present authors’ research
efforts begin to expose some of the mysteries of melanoma, so do they begin to better understand
the intricacies of this dreaded cancer. This article will highlight methods of biopsy for melanoma and
the management of the primary tumor. The present authors review current recommendations for
excision margins for the primary tumor, usefulness of lymphoscintigraphy, timing of definitive
surgical excision, and issues unique for head and neck melanoma.
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Choice of biopsy technique

 

Early diagnosis of cutaneous melanoma is critical
for decreasing morbidity and mortality related to
this potentially lethal cancer. For years, clinicians
have relied upon the American Academy of Der-
matology (AAD) ABCDE criteria for detecting
melanomas early in the course of disease. Yet the
naked eye can produce the correct diagnosis in
only about 65% of cases (1–6). Accuracy can be
improved to 80–85% with imaging tools such as
epiluminescence microscopy (ELM) and serial
total body photography (TBP), but ultimately,
most clinicians prefer biopsy of suspicious
lesions to reliance on clinical examination for
decision making (7,8). The clinician bears ulti-
mate responsibility for the patient’s management
and welfare, and histopathologic assessment is

the “gold standard” for distinguishing among
banal nevomelanocytic and melanocytic nevi,
dysplastic melanocytic nevi, and melanoma.

The National Institutes of Health (NIH) con-
sensus and the AAD treatment guidelines for
melanoma recommend excisional biopsy as the
technique of choice for diagnosis of suspicious
pigmented lesions (1–3). For suspected mela-
noma, an excisional biopsy with 1–2 mm margins
into the subcutaneous fat is designed to remove
the entire lesion for an unencumbered histo-
pathologic examination. Breslow’s microscopic
tumor thickness dictates the normal skin margins
for tumor re-excision and subsequent steps along
the staging algorithm (9,10). Other histopathologic
factors that may be of prognostic significance
for melanoma include presence of vertical
growth phase tumor (versus radial growth phase
alone), fibrotic regression, ulceration, and mitotic
rate, among others. Obvious advantages for
complete removal of a biopsied lesion include
elimination of sampling error and minimizing
the possibility of false-positive or false-negative
results (11).
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Some authorities advocate excisional biopsies
with 0.5-cm margins for lesions highly suspicious
for in situ melanoma to spare patients the mor-
bidity of a second surgical procedure (12,13). The
clinical accuracy for diagnosis of melanoma of
any invasiveness is only in the range of 65–80%.
Thus, it may be preferable to defer wider excision
until the histopathologic diagnosis is rendered
and the exact nature of the lesion is defined to
reduce excessive scarring for benign lesions
(13,14). Excisional biopsies have obvious limita-
tions in the case of large melanomas and those
lesions located on the face or ears. The goal is
to minimize the risk of cosmetic disfigurement
accompanying a biopsy that shows a benign
lesion not requiring complete excision (15,16).
Excisional biopsies can also be a source of mor-
bidity when performed on the fingers, legs, scalp,
and other areas with poor skin mobility for
primary wound closure. Wounds closed under
tension are more likely to separate and become
infected as a result, adding to morbidity and
patient discomfort. In such cases, incisional
biopsy techniques may be advisable.

The advantage of an incisional biopsy is most
obvious in establishing the diagnosis of lesions
that are very large or located in cosmetically sen-
sitive areas, without the need to remove the entire
specimen. As a rule, the thickest portion of the
tumor should be biopsied, avoiding areas that
appear to be crusted, ulcerated, or necrotic. These
latter areas tend to underestimate the true Breslow
microscopic depth of tumor invasion. Addition-
ally, areas of blue or gray discoloration in plaques
and nodules tend to offer a better estimate of
maximum melanoma thickness.

One should always be cognizant that not all
melanomas have a “classic” appearance. Many
tumors are difficult to diagnose both clinically
and histopathologically. Moreover, sampling error
is a feared pitfall for the choice of incisional biopsy.
Sampling error may result in false-negative results
in addition to the potential underestimation of
the true Breslow microscopic tumor depth (14).

There has always been a concern that perform-
ing an incisional biopsy may result in the dislodging
of melanoma cells into the circulation, possibly
resulting in the development of metastatic disease.
However, Lederman et al. examined this theoretical
risk and found no difference in 5-year survival
rates between patients initially diagnosed by
incisional versus excisional biopsy, regardless of
Breslow microscopic thickness (18).

Salopek et al. conducted a survey of biopsy
practices of lesions suspected to be melanoma

and concluded that excisional biopsy, which
includes subcutaneous fat, is the most com-
monly used method, favored by 68% of clinicians
(1). However, there is anecdotal evidence from
recently trained dermatologists that saucerization
biopsies, which include reticular dermis but not
necessarily subcutaneous fat, are being per-
formed more frequently. A saucerization biopsy is
performed with a single-edged razorblade held in
a semicurved position. The razorblade offers the
advantage of being flexible and therefore easy to
use in areas difficult to access, such as the inter-
digital web and auricular concha. Instilling local
anesthesia under the lesion produces a wheal that
elevates the lesion above the plane of surrounding
skin and facilitates sampling of the epidermis,
upper dermis, and even deep reticular dermis and
subcutaneous fat. A saucerization is essentially a
modified shave biopsy that samples the deeper
dermis and is achieved by pinching the skin
around the lesion while curving the razorblade.

A potential drawback of the saucerization
biopsy method is the danger of transecting the
base of the lesion. For this reason, physicians are
encouraged to examine the base of the biopsy
specimen for any remaining pigmentation and to
obtain additional deeper tissue if pigment is seen.
Another consideration is that saucerization biopsy
sites heal by secondary intention, resulting in
depressed and occasionally hypopigmented scars.
The time necessary for re-epithelialization varies
directly with the size of the defect and the amount
of vascularization. Thus, lesions located on the
lower extremities tend to be slower to heal, and
patient acceptance of saucerization biopsies is
lower than biopsy techniques that do not leave
an open wound. However, although infrequently
utilized, suture material may be used to close
saucerization biopsies to prevent large wounds.
The reality and demands of a busy medical practice
sometimes make it impractical to biopsy pigmented
lesions utilizing an elliptical excision and suture
closure, especially if the threshold for biopsy is
sufficiently low and lesions are relatively small.
For this reason as much as any other, saucerization
and punch biopsies are widely used.

The main benefit of a punch biopsy is that the
specimen can be accurately measured for true
depth of invasion in the site sampled (14). The
defect is closed primarily, with faster healing than
those left to heal by secondary intention. The cos-
metic appearance is generally superior to shave or
saucerization biopsies, and the scars are usually
thin and short in length, with varying degrees of
hypopigmentation. Multiple punch biopsies of
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large lesions not amenable to excisional biopsy
are a potentially useful approach.

The principle drawback of the punch biopsy is
the limited sampling of a relatively large lesion,
resulting in misdiagnosis. Dermatopathologists
recognize the importance of examining overall
architecture in addition to evaluating cytological
features of the tumor (17). The presence of
asymmetry, lack of circumscription, and scattered
atypical melanocytes throughout the epidermis
and adnexal epithelium, essential for the diagno-
sis of melanoma, may not be fully appreciated in
a punch biopsy sample. In some cases, sampling
error may even be responsible for missing the
pathologic lesion, resulting in a false-negative
diagnosis.

 

Excision margins

 

The surgical treatment of melanoma begins and
ends with proper management of the primary
lesion. When diagnosed early, more than 90% of
all primary melanomas can be cured with surgical
excision alone. The majority of cutaneous mela-
nomas can be excised and closed primarily, gen-
erally with elliptical incisions, with the long axis of
the ellipse directed toward the regional nodal
basin. Removal of an appropriate margin of nor-
mal skin during the excision of a primary mela-
noma is fundamental to minimizing the most
important potential complication associated with
surgical excision, namely, local tumor persistence.
Local recurrence of disease may in fact be caused
by lack of adequate surgical margins, with result-
ing persistence of malignant cells from the primary
melanoma itself, or may be a result of micro-
scopic satellites that exist beyond the margins of
excision. It is often impossible to differentiate
between local persistence and metastasis. Devel-
opment of local recurrence, generally defined as
tumor recurring within 2 cm of the surgical scar,
has been associated with a dismal prognosis.

Approximately 40–60% of all patients who develop
local recurrence of melanoma die of their disease
(Table 1).

It was once thought that excision of primary
melanoma required very wide margins. For
decades, a 3–5-cm margin of normal surrounding
skin was recommended, with the majority of
patients requiring a skin graft in order to cover the
large wound defect. This extensive surgical proce-
dure required hospitalization and was associated
with significant postoperative complications such
as wound infection and skin graft necrosis. Still,
given the high cure rate associated with wide exci-
sion for localized melanoma, any effort to reduce
excision margins was based on results of clinical
trials.

Prospective randomized trials have been
conducted to assess the optimal minimal surgical
margins for melanoma. The Intergroup Melanoma
Trial addressed the efficacy of 2-cm margins com-
pared to 4-cm margins for melanomas 1–4 mm
in thickness (19). Results indicated a local recur-
rence rate of 0.8% for patients who had 2-cm mar-
gins, compared to 1.7% for those who had 4-cm
margins (difference not statistically significant).
There was, however, a significant difference in the
number of skin grafts needed, with 46% of the
4-cm margin group requiring a skin graft, compared
to 11% of the 2-cm margin group. Analysis of this
trial at a 10-year follow-up revealed no significant
differences in local recurrence rate, disease-free
survival, or overall survival (20). Results of this trial
suggest that a 2-cm margin is safe and effective,
compared to a 4-cm margin, for primary melano-
mas between 1 and 4 mm tumor thickness, with a
marked decrease in the need for skin grafting.
Two other trials have examined 2-cm versus 5-cm
margins for primary melanomas < 2.00 mm thick,
with both studies showing no difference in local
recurrence rate or overall survival (21,22).

Several randomized trials have established that
primary tumor thickness dramatically influences
the likelihood of local recurrence (Table 2). One of

Table 1. Cutaneous melanoma: survival rate in patients who develop local recurrence after excision
 

Reference
Primary tumor 
microscopic thickness

Rate of local 
recurrence 

(%)

5-year
survival 
rate (%)

10-year 
survival 
rate (%)

Ng et al. (28) < 1 to > 4 mm 7 61 –
Dong et al. (29) 0.76 to 4.0 mm – 51 35
Soong et al. (30) < 1 to > 4 mm 5 41 37
Urist et al. (31) 0.76 to 4 mm 5 50 (3-yr.) 20
Reintgen et al. (32) 0.76 to 4 mm – 55 –
Kalady et al. (33) < 1 mm 15 60 45
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the first trials to address this issue was the World
Health Organization (WHO) Melanoma Group
study by Veronesi et al. (23). This trial prospectively
randomized patients with primary melanomas

 

≤

 

 2.00 mm in Breslow’s thickness to 1-cm versus
3-cm surgical margins (23). There were no local
recurrences among patients with primary mela-
nomas < 1.00 mm tumor thickness, regardless of
whether a 1- or 3-cm margin was taken. In those
patients whose primary melanoma was between
1 and 2 mm in tumor thickness, there were four
local recurrences, all occurring within the group
allocated to 1-cm margins. However, there were
no differences in disease-free or overall survival.
This trial has been updated with 15 years of
follow-up, confirming an absence of difference
in disease-free or overall survival (24). This study
strongly suggests that a surgical excision margin
of 1 cm is safe and provides excellent local control
for melanomas < 1.00 mm in thickness. Further
reduction in surgical margins to less than 1 cm
for invasive melanoma should probably not be
undertaken outside a clinical trial in the usual
case.

Data addressing the recommended surgical
margins for thick melanomas (> 4 mm) previously
had been based on retrospective analyses and
extrapolation from studies of intermediate thick-
ness melanomas, but prospective randomized
trial data are now available. A multi-institutional
retrospective review of surgical margins and prog-
nostic factors in patients with thick primary mela-
nomas (> 4 mm) is available for 278 patients (23).
According to this study, there was no difference in
local recurrence rate, disease-free survival, or
overall survival if margins larger than 2 cm were
taken (25). Recently, Thomas et al. prospectively
examined excision margins for melanomas at
least 2 mm thick (26). In this study, median tumor

thickness was 3 mm, and patients were random-
ized to either 1- or 3-cm margins of excision. The
authors found that a 1-cm margin of excision for
melanomas at least 2 mm thick was associated
with a significantly greater risk of combined
locoregional recurrence when compared to a
3-cm margin; local recurrence rates examined
separately were not different between the two
groups. Although there was no difference between
the groups in either melanoma-specific or overall
survival, it has been suggested, based on this and
other studies, that there may be a reduced overall
survival associated with excision margins 1 cm or
less for melanomas at least 2 mm thick.

 

Current recommendations for 
excision margins

 

The data cited previously provide a basis for sur-
gical guidelines that are safe, well tolerated, and
associated with very low local-regional recurrence
rates, especially in thin and intermediate thick-
ness melanomas. Strategies that rely on more
narrow excision margins, including reliance on the
pathologist’s report that the margin for the initial
biopsy is tumor free, may offer economic savings
and reduced morbidity but may result in higher
rates of local recurrence. There is evidence to sug-
gest that a one-stage excision (excisional biopsy
only) results in an inferior outcome when com-
pared to a two-stage excision (excisional biopsy, fol-
lowed by wider re-excision). This issue has been
addressed by McKenna et al. who performed a
retrospective observational study comparing these
two groups in terms of disease-free, recurrence-
free, and overall survival (27). This study found
that those patients treated with excision alone
were older and had thicker melanomas and a

Table 2. Prospective clinical trials evaluating surgical margins for primary cutaneous melanoma
 

WHO study (Veronesi et al.) (23)
• 612 patients with lesions < 2 mm tumor thickness
• Randomized between 1-cm margin or 3-cm margin
• 1-cm margin was safe for melanoma lesions < 1-mm thick
Intergroup Melanoma Study (Balch et al.) (19)
• All patients with primary melanomas from 1 to 4 mm tumor thickness
• Total of 486 patients randomized to either 2-cm or 4-cm margins
• 2 cm margin adequate, with low recurrence rate and less morbidity
UK Melanoma Study Group (Thomas et al.) (26)
• All patients with melanomas > 2.00 mm tumor thickness
• Total of 900 patients randomized to 1- vs. 3-cm margins
• 1-cm margin associated with a greater risk of regional recurrence
• No significant difference in overall survival
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higher proportion of lentigo maligna melanomas,
head and neck melanomas, and ulcerated lesions.
Additionally, 52% of all patients in the one-stage
group received an excision margin less than 1 cm,
even though over one-half of the patients in this
group had a Breslow thickness of > 1.00 mm. Overall
survival, disease-free survival, and recurrence-free
survival were significantly better in the two-stage
excision and re-excision group compared to the
one-stage excision group.

Ng et al. also addressed the same issue by
analyzing 1155 patients who had their primary
melanoma excised (28). There were 84 (7%) local
recurrences overall, with a total of 33 of these
84 (39%) patients dying of melanoma. The 5-year
survival for patients with local recurrence was
59%, compared to 86% for those without a local
recurrence (

 

p <

 

 0.0001). Other studies examining
local tumor recurrence and its impact upon long-
term survival have yielded similar results (29–32).
Even patients with thin melanomas (

 

≤

 

 1 mm in
thickness) deserve an appropriate surgical mar-
gin, as recurrence does occur even in this group
and is often a harbinger of very poor prognosis
and outcome (33). Recommendations for excision
margins for primary cutaneous melanoma are
outlined in Table 3.

 

Fascia: to remove or not to remove

 

Removal of the deep fascia as part of the definitive
excision of primary cutaneous melanoma has
been regularly performed by most surgeons.
The rationale has been that single melanoma
cells might be attached to fascia, and thus by not
removing the fascia the chances of local recur-
rence would be higher. Conversely, other surgeons
believed that the deep fascia contributed to the
“last defense” against possible metastasis by pro-
viding a mechanical barrier. This issue has been
addressed by Kenady et al., who assessed recur-
rence rates in patients who had the deep fascia

removed as part of their surgery, compared to
those who did not (34). Although a trend was
shown to favor those patients in whom the fascia
was removed, the incidence of subsequent recur-
rence, site of recurrence, and overall survival were
not statistically significant between the two
groups. These findings have been confirmed in a
study by Sondergaard et al., who analyzed 1469
patients with primary cutaneous melanoma and
found that removal of the deep fascia did not
influence prognosis (35). Removal of the muscular
fascia is generally associated with minimal mor-
bidity and should probably be performed for thick
melanomas to ensure tumor-free deep margins.

 

Time interval between biopsy and 
definitive re-excision

 

The current surgical management of primary
cutaneous melanoma usually involves a diagnos-
tic biopsy to confirm the diagnosis, followed by
the appropriate surgical excision based on tumor
thickness. The time between original biopsy and
re-excision should generally occur within 4–6
weeks. McKenna et al. examined the time interval
between diagnostic biopsy and definitive wide
excision in patients with primary cutaneous mela-
noma (36). In their analysis, patients had a surgi-
cal interval that ranged from 1 to 468 days, with
the median time interval of 30 days between pro-
cedures. This study found no difference in any of
the groups in overall, disease-free, or recurrence-
free survival. At the present authors’ institution,
it is standard practice to review slides from the
original biopsy to confirm the diagnosis and to
determine tumor thickness and other prognostic
features. The average time from first consultation
to surgery is usually less than 3 weeks.

Pregnancy may require special considerations.
A patient in the last trimester of pregnancy is
often best served by a conservative excision of the
primary melanoma with narrow margins. This

Table 3. Primary cutaneous melanoma: recommendations for excision margins
 

Location of primary melanoma Primary tumor thickness Recommended excision margins

Trunk, proximal extremity Melanoma in situ 5 mm
≤ 1.00 mm 1 cm
> 1.00 mm−2.00 mm 1–2 cm
> 2.00 2 cm

Head/neck, distal extremity Melanoma in situ 5 mm
≤ 1.00 mm 1 cm
> 1.00 mm At least 1 cm
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procedure can be performed safely with low doses
of a local anesthetic such as 1% lidocaine, without
the need for general anesthesia or local epineph-
rine. Sentinel lymphadenectomy and definitive
wide excision is then performed after delivery of
the child. The present authors have used this
approach successfully in a number of patients and
have observed no increase in local or regional tumor
recurrence. This issue is worth additional study

 

Lymphoscintigraphy

 

Sentinel lymph node biopsy is widely utilized
for surgical staging of clinically node-negative
patients with melanoma. Regardless of whether
an individual practitioner performs, or even advo-
cates, sentinel node biopsy, it is possible that the
patient may desire this procedure based on prior
knowledge and recommendations. Whenever
possible, definitive wide excision should be
performed at the time of lymphatic mapping to
accurately localize the draining lymph nodes for
sentinel node biopsy, if that staging procedure is
indicated. In many (but not all) cases, lymphatic
mapping and sentinel lymphadenectomy can still
be performed successfully after a prior wide exci-
sion of the tumor. Leong et al. recently addressed
this issue in 168 consecutive cases of primary
melanoma (37). Of the 168 cases, 65 patients were
referred for lymphatic mapping after the wide
local excision had been performed, with an equival-
ent number of patients receiving concurrent
wide excision and mapping (37). They found that
accurate identification of sentinel nodes was
identical in the two groups, with 2.1 sentinel nodes
removed in the group who previously had a wide
excision compared to two nodes in the concurrent
excision group. Overall, there was no difference in
relapse-free or overall survival, and there was only
a single case of a false-negative lymphatic mapping
for a patient who previously underwent a wide
excision of a truncal melanoma that was closed
with a rotational flap. Similar findings were noted
by Karakousis et al., who also found that only
1 of 26 patients had a false-negative sentinel
lymph node biopsy, and this patient had previously
undergone a flap rotation to close the primary
excision defect (38). Thus, it is recommended that
lymphatic mapping and sentinel lymphadenec-
tomy not be performed in patients who have
had a complex reconstruction that may preclude
accurate identification of the exact location of
the primary tumor and may create distortion of
lymphatic flow.

 

Head and neck melanoma

 

Excision of the primary tumor

 

The present authors attempt to follow the excision
margin guidelines that have been outlined, but in
the head and neck and other aesthetic and func-
tionally sensitive areas, the margins of resection
often need to be adjusted. In general, the larger
the tumor-free margin, the lower the local recurrence
rate. Surgical treatment of the primary tumor on
the head and neck areas includes planning of
excision and reconstruction simultaneously. The
amount of normal skin margin excised is important
in determining the type of reconstruction. Surgical
excision and reconstruction must include an ade-
quate margin of surrounding skin that will provide
the lowest local recurrence rate and still attain an
acceptable aesthetic and functional result (39).

Primary tumor excisions over lymph node-
bearing areas of the parotid gland and neck
require special considerations. A pre-auricular
vertical incision with subsequent development of
an anterior cervico-facial flap is used to expose
the parotid gland and preauricular and upper
neck infra-auricular lymph nodes. Upper neck
transverse incisions and mid-neck posterior vertical
incisions are used to expose the cervical lymph
node basin.

 

Reconstruction of wound defects

 

Methods of reconstruction of wound defects for
the head and neck areas following excision depend
on location and size of the defect, functional and
aesthetic requirements, and preexisting medical
conditions. Once the primary tumor resection is
completed with adequate tumor-free margins,
attention is directed toward maximizing recon-
struction of the surgical defect. Split-thickness-
skin grafts, full thickness skin grafts, local flaps,
regional flaps, muscle flaps, and free flaps may be
required. Reconstruction should be staged, if neces-
sary, using allograft, skin substitutes, or biologic
dressings. Details of reconstruction for surgical
defects of the head and neck are beyond the
scope of this text.
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