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Abstract
Background: Various biopsy types are used to diagnose melanoma, after which wide local excision (WLE) is the
gold standard for treatment. Depending on the final pathology report, further re-excision may be necessary despite an
initial, presumably adequate, WLE. In this study, we analyzed the impact of initial biopsy type (shave, punch, or excision)
on the management of melanoma.
Methods: A retrospective chart review of 243 patients with clinically node-negative melanoma was completed.
Evaluated variables included the initial biopsy type, initial and final peripheral and deep margin status, further reexcision rates, tumor site, and clinician specialty performing the biopsy. Univariate and multivariate analyses tests were
performed using SPSS software.
Results: 29.5% of specimens with both positive peripheral and deep margins underwent further excisions. Overall,
14.6% of cases had re-excision regardless of initial biopsy type after initial WLE. There was higher rate of re-excision
with an initial excision biopsy (28.6%) than with initial punch (13.3%) or shave biopsies (11.2%) Dermatologists,
Surgeons, and Primary Care Physicians performed 13%, 34%, and 32% of the excision biopsies respectively. Neither
the anatomic location of the tumor nor the survival rates were significantly correlated to the biopsy type, margin status,
or re-excision rates.
Conclusion: Both shave and punch biopsies showed high rates of residual tumor in either peripheral or deep
margins but this does not translate into a higher re-excision rate. Although the biopsy type is important, the clinical
specialty performing the biopsy could be influential. Surprisingly, there was a higher positive peripheral margin than
deep margin with shave biopsy.

Keywords: Melanoma; Wide local excision; Shave biopsy; Punch
biopsy; Re-excision rate

excision) on the management of melanoma, with a particular focus on
re-excision rates.

Introduction

Methods

Melanoma is one of the few cancers whose incidence and mortality
has been increasing in the U.S. [1-3]. Approximately 77, 000 new
cases of melanoma were diagnosed in the United States in 2013 [3].
In the same year, 9,480 deaths were attributed to melanoma [3]. The
lifetime risk for the development of melanoma is now 1 in 35 for males
and 1 in 54 for females [4]. Suspicious pigmented lesions must be
biopsied in order to diagnose melanoma. Although excisional biopsy
is the recommended diagnostic procedure for melanoma, clinicians
commonly use other methods such as a shave or punch biopsy [2,47]. Moreover, the proportion of cutaneous melanomas diagnosed by
non-excisional biopsy techniques is increasing [4]. Wide local excision
(WLE) is the gold standard for treatment after an initial diagnosis [2,47]. Thus, a proper initial biopsy is necessary for accurate preoperative
tumor staging, which in turn is critical for determining appropriate
treatment options for patients with confirmed cancer. These include
selection of appropriate resection margins, the need for sentinel lymph
node biopsy, and consideration of adjuvant therapy [4]. However,
despite presumably sufficient margins after a WLE, re-excision of the
tumor site is ultimately dependent on the findings described in the
final pathology report. The current management of melanoma begins
with performing an initial biopsy for suspicious lesions. For biopsies
with confirmed melanoma, the depth of tumor invasion determines
the appropriate surgical margins in the consequent WLE. If this
excision shows inadequate margin resection, then another re-excision
is performed to assure that all margins are free of tumor. In this study,
we analyzed the effect of initial biopsy method (shave, punch, or
J Surgery
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After IRB review and approval, 337 patients were initially
identified through the Cancer Registry and selected for inclusion.
Then, a retrospective chart review of each patient who presented with
clinically node-negative melanoma (stages cTI-4N0) from 2008 to 2013
was completed. Patients excluded from the study included those who
were lost to follow-up and those without complete pathology reports.
Ultimately, 243 eligible patients were included. Evaluated variables
included age at time of diagnosis, sex, race, Breslow’s depth, presence
of ulceration, mitoses on initial or consequent biopsies, Clark’s level,
location of tumor on the body, initial biopsy type, initial and final
peripheral and deep margin status, further re-excision rates, and
clinician specialty performing the biopsy. Univariate and multivariate
analyses tests were performed using SPSS software.
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Results
Overall, 36 (14.6%) patients underwent re-excision after WLE,
irrespective of initial biopsy type. 72 (29.5%) biopsies with both positive
peripheral and deep margins underwent further excisions. 181 (74.5%)
cases were diagnosed by shave biopsy, 59.7% of which had positive
peripheral margin, 34.8% had positive deep margin, and 19% had both
positive margins. 16 (6.6%) cases were diagnosed with punch biopsy,
68.8 % of which had a positive peripheral margin, 31.3% had positive
deep margin, and 25% had both positive margins. 46 (18.9%) cases
were diagnosed with excision biopsy, 39.1% of which had a positive
peripheral margin, 21.7% had positive deep margin, and 13% had both
positive margins. There was a significantly higher rate of re-excision
with initial excision biopsy (28.6%) than with initial punch (13.3%)
or initial shave biopsies 11.2% (P=0.01). Dermatologists, Surgeons,
and Primary Care Physicians did 13%, 34% and 32% of the excision
biopsies respectively. Melanoma location and survival rates were not
significantly correlated to the biopsy type, margin status, or re-excision
rates (Tables 1-3).

Discussion
Because surgical excision is the primary treatment of biopsyproven melanoma at any site, the initial biopsy is critical in determining
the appropriate surgical strategy, including the calculation of optimal
surgical resection margins, and the necessity of a sentinel lymph node
biopsy. These decisions are largely based on the thickness, ulceration
status, and mitotic rate of the primary melanoma [3,6-10]. Re-excision
is performed when residual tumor is identified in either peripheral or
deep margins. In our study, 29.5% of cases with both positive peripheral
and deep margins underwent further excisions. Overall, 14.6% cases
had re-excision regardless of initial biopsy type after initial WLE.
The majority of cases (74.5%) in our study were diagnosed by
shave biopsy. We found that 59.7% of all shave biopsies had a positive
peripheral margin, 34.8% had a positive deep margin and 19% of
had both positive peripheral and deep margins. It is surprising that
shave biopsies had a higher rate of positive peripheral margins than
the rate of positive deep margins. This could be attributed to two
plausible theories: the field defect phenomenon and saucerization of
the specimen. The field defect phenomenon accounts for microscopic
lateral invasion that would not be visible to the clinician performing
the biopsy. Typically, melanocytes initially undergo transformation
into atypical melanocytes and then further convert into cancerous
cells. These changes would not be visible to the unaided eye, and thus
could explain the higher positive peripheral margin rate. In addition,
the use of a deep scoop shave to obtain tissue leads to saucerization
of the biopsy specimen, and renders the shave biopsy with a thicker
depth than would be expected with the use of traditional blades for
shave biopsies.
Dermatologists, Surgeons, and Primary Care Physicians did 13%,
34% and 32% of the excision biopsies respectively. In our study,
dermatologists preferred shave biopsies for suspected melanomas,
whereas surgeons and primary care practitioners preferred excision
biopsies. Given our finding that initial excision biopsies were
associated with the highest rate of re-excision, it is worth investigating
if the clinician’s field of practice influences the re-excision rate, and
ultimately the outcome of complete removal of the tumor.
Some literature suggests that shave biopsies are not recommended
when melanoma is suspected because these biopsies may limit the
amount of specimen available for adequate pathologic assessment and
microstaging, especially in regard to tumor thickness [4-6,11]. However,
our data proposes that shave and punch biopsies may be a sufficient
means of initial diagnosis because these methods are not associated
with a higher rate of re-excision. Even though both of these types of
biopsies had positive peripheral and deep margins, the resulting WLE
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performed was adequate enough to remove the melanoma completely.
In addition, shave and punch biopsies are simpler and less expensive to
perform, and cosmesis becomes less of a concern.
46 (18.9%) cases were diagnosed with excision biopsy, 39.1% of
which had a positive peripheral margin, 21.7% had a positive deep
margin, and 13% had both positive margins. The high positive rate of
peripheral margin may be attributed to the use of excision biopsy when
the suspicion for melanoma is high, compared to the preference for a
shave or punch biopsy when the suspicion for melanoma is low. By
the time the patient had presented with a cutaneous lesion that looked
suspicious enough to warrant an initial excisional biopsy, the tumor
may have already exhibited microscopic lateral spreading, which is not
identifiable without a histopathological examination.
16 (6.6%) cases were diagnosed with punch biopsy, 68.8 % of which
had a positive peripheral margin, 31.3% had positive deep margin, and
25% had both positive margins. Although punch biopsies may sample
enough tissue depth, they do not provide enough information to assess
the lateral growth of melanocytic tumors, which is also essential for
proper diagnosis [12]. Our findings support the statement that punch
biopsies are seldom used in the diagnosis of a suspected melanocytic
tumor.
Newer literature suggests that simpler types of initial biopsies
may be sufficient for diagnosing and staging melanoma and providing
sufficient information for consecutive management plans [10,11,1315]. A study by Hieken et al, with a similar design to that of ours, found
that only 2% of its patients were diagnosed by excisional biopsy, and
only 23% of patients diagnosed by biopsies with positive deep and
lateral margins needed additional cancer treatment after final pathology
Table I: Patient Characteristics.
Characteristics

Patients

(n=243)

Gender
Male

148

60.90%

Female

95

39.15%

Race
White

238

98.00%

Non-White

2

0.01%

Unknown

3

0.01%

Age (years)
10-19

2

0.01%

20-29

6

0.02%

30-39

13

0.54%

40-49

39

16%

50-59

57

23.50%

69-69

52

21.40%

70-79

50

20.10%

80-89

12

4.90%

90-99

1

Median Age

0.00%
60

Stage
0

55

22.60%

IA

81

33.30%

IB

39

16.00%

I NOS

15

6.17%

IIA

9

3.70%

IIB

9

3.70%

IIC

1

0.00%

IIIA

3

1.23%

IIIC

6

2.05%

III NOS

5

2.05%

IV

11

4.52%

Unknown

8

3.29%
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Table II: Biopsy Characteristics.
Characteristics

269

Conflict of interests

Patients

(n=243)

Breslow's Depth (mm)
0<x<1

129

53.09%

1<x<2

34

13.99%

2<x<4

16

6.58%

>4

11

4.12%

Unknown

53

21.81%

Clark's Level
I

52

21.40%

II

62

25.51%

III

31

12.76%

IV

46

18.93%

Authors have no conflict of interests to disclose.
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Conclusion
Both shave and punch biopsies showed high rates of residual
tumor in either peripheral or deep margins; however, this is not
correlated with a higher re-excision rate. Although the biopsy type is
important, clinical specialty performing the biopsy could be influential.
Surprisingly, there was a higher positive peripheral margin than deep
margin with shave biopsy, which could be due to the field defect
phenomena in melanoma.
These data suggest that shave or punch biopsies are preferable
to excision biopsies for an initial biopsy when a primary cutaneous
melanoma is initially suspected. Although they may be associated with
a higher likelihood of residual tumor, they were not correlated with
an increased risk of re-excision. Also, initial WLE removes a wider
area of skin, which can lead to increased healing time, increased cost,
and is less cosmetically appealing. The limitations of our study include
the biases innate to retrospective chart reviews, including the need to
exclude some patients because of incomplete data for analysis. Our
study is unique in that it suggests that a simpler, less invasive, and less
expensive method of biopsy can provide the same level of information,
as does an excisional biopsy, while decreasing the rate of re-excision.
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