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ABSTRACT

Background. Melanoma is the most lethal skin cancer.
Excision biopsy is generally recommended for clinically
suspicious pigmented lesions; however, a proportion of
cutaneous melanomas are diagnosed by shave biopsy. A
systematic review was undertaken to investigate the impact
of shave biopsy on tumor staging, treatment recommen-
dations, and prognosis.

Methodology. The MEDLINE, Embase, and Cochrane
Library databases were searched for relevant articles. Data
on deep margin status on shave biopsy, tumor upstaging,
and additional treatments on wide local excision (WLE),
disease recurrence, and survival effect were analyzed
across studies.

Results. Fourteen articles from 2010 to 2020 were inclu-
ded. In total, 3713 patients had melanoma diagnosed on
shave biopsy. Meta-analysis revealed a positive deep
margin in 42.9% of shave biopsies. Following WLE,
change in tumor stage was reported in 7.7% of patients.
Additional treatment was recommended for 2.3% of
patients in the form of either further WLE and/or sentinel
lymph node biopsy. There was high heterogeneity across
studies in all outcomes. Four studies reported survival,
while no studies found any significant difference in
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disease-free or overall survival between shave biopsy and
other biopsy modalities.

Conclusions. Just over 40% of melanomas diagnosed on
shave biopsy report a positive deep margin; however, this
translated into a change in tumor stage or treatment rec-
ommendations in relatively few patients (7.7% and 2.3%,
respectively), with no impact on local recurrence or sur-
vival among the studies analyzed.

Worldwide, more than 350,000 people are diagnosed
with melanoma and nearly 60,000 deaths are attributed to
melanoma annually, making it the most lethal form of skin
cancer.” Early diagnosis and treatment are critical to
decreasing melanoma-related mortality. Tissue biopsy
represents a crucial step in diagnosis. The US National
Comprehensive Cancer Network (NCCN) and the Euro-
pean Society for Medical Oncology (ESMO) guidelines
recommend narrow excision biopsy of suspicious pig-
mented lesions with 1-3 mm margins.>* Examining the
entire lesion allows accurate measurement of Breslow
thickness, which is the most significant prognostic indica-
tor for localized disease.” Breslow thickness also guides
standard management recommendations for definitive wide
local excision (WLE) and the use of sentinel lymph node
biopsy (SLNB).® In appropriately selected patients, SLNB
has been shown to improve treatment outcomes in the
node-positive cohort in terms of melanoma-specific sur-
vival, regional disease control, and surgical morbidity.”*

Shave biopsy can underestimate Breslow thickness
through incomplete sampling. This risks undertreatment
relative to accepted standards of care with respect to both
WLE margins and consideration for SLNB. On the other
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hand, advocates for shave biopsy argue that it is easier and
quicker to perform, effectively lowering the threshold for
early diagnosis and thereby facilitating meaningful
improvement in overall treatment outcome.’

In clinical practice, patients are frequently referred to
surgical oncologists for further management of melanoma
that has been diagnosed on shave biopsy. In Australia and
the UK, it has been reported that approximately one-quarter
of patients referred to surgical oncologists were diagnosed
on partial biopsy, including shave biopsy,'”!" while in the
US, as many as 50% of patients referred to a tertiary
treatment center are diagnosed on shave biopsy.'” There-
fore, we undertook a systematic review to answer the
question, “what is the impact of shave biopsy on diagnosis,
management, and survival of patients with melanoma?”

METHODS

This systematic review was conducted in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses statement."? An electronic search of the
Medline, EMBASE, and Cochrane Library databases was
conducted using the key words ‘shave biopsy’, and ‘me-
lanoma’. Original human studies in the English language,
published between January 2010 and November 2020,
were searched. Title, abstracts, and full-text articles were
screened. Studies were eligible for inclusion if they
included primary data, specifically reported the number of
shave biopsies in the study population and reported at least
one of the following three outcomes in the shave biopsy
cohort: (1) proportion of deep margin positivity; (2) pro-
portion of T-stage change following WLE; and/or (3)
proportion of treatment recommendation change following
WLE. The reference list of the included studies was also
manually searched for studies that met the inclusion cri-
teria. Studies that did not meet the inclusion criteria,
including lack of original data, full-text articles not pub-
lished, or case reports, were excluded from the study
(Fig. 1).

Data were extracted using standardized proforma.
Extracted variables included study population source,
number of patients who had shave biopsy, number of
patients with a positive deep margin, change in T stage
following WLE, change in treatment recommendation
following WLE, and survival information, when provided.

Risk of bias was assessed using a modified scale derived
from the Newcastle-Ottawa Scale for non-randomized
studies (Table 1).'* This scale ranges from O to 5, with
points being assigned for the inclusion of patients with
melanoma, regardless of stage; prospective study; reliable
source of data; comment on the nature of the shave biopsy
(e.g. deep shave biopsy or saucerization); and the duration

of follow-up (only for studies with survival data). Studies
with a score of <1, 2-3, and >4 were considered to have a
high, moderate, and low risk of bias, respectively.

The primary outcome of this systematic review was the
proportion of patients having a positive deep margin fol-
lowing shave biopsy, while secondary outcomes measured
were the proportion of patients who had T-stage change
following WLE and the proportion with a change in
treatment recommendation according to the NCCN clinical
practice guidelines for cutaneous melanoma.> A positive
deep margin was defined as the presence or transection of
the melanoma at the deep margin of the pathological
specimen during histopathological examination. The
change in T-stage was defined based on the 8th edition of
American Joint Committee on Cancer (AJCC) staging
manual for cutaneous melanoma.’

The I statistic was used to assess heterogeneity across
studies.'® Meta-analysis was used to cumulate the propor-
tions of deep margin positivity, change in T stage after
WLE, and change in treatment recommendation after
WLE. Random-effect models were used in all analyses
given an I> of >25%. All analyses were performed using
Stata 14.0 (StataCorp LLC, College Station, TX, USA).
Meta-synthesis was used to assess the impact of shave
biopsy on overall and disease-free survival.

RESULTS

No existing systematic reviews examining the shave
biopsy effect on melanoma management or outcomes were
identified. A total of 14 studies, including 3713 melanomas
diagnosed on shave biopsy, met the inclusion criteria and
were included in the analysis. The studies varied in regard
to their study population and methodology. Most studies
only reported results on a specific aspect of interest (e.g.
proportion of positive deep margin or proportion of change
in T stage). The characteristics of the included studies have
been outlined in Table 2.

Deep Margin Status

Overall, 11 studies comprising 2846 shave biopsies
reported 1259 positive deep margins. This corresponds to a
combined deep margin positivity of 42.9% (95% confi-
dence interval [CI] 27.8-58.0%), as shown in Fig. 2.
Regarding the impact of lesion thickness on deep margin
status, Doolan et al., in a study of 455 patients, further
reported that the rate of deep margin positivity increased
from 48% for those with melanomas <1 mm in Breslow
thickness, to 90% in those with Breslow thickness
>2 mm.*® High heterogeneity was observed across studies
(= 98.9%).
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FIG. 1. Flow diagram of the review process

TABLE 1 Modified Newcastle-Ottawa quality assessment scale used to assess risk of bias among the studies included in the systematic

review'
Point = 1 Point = 0
Selection Representativeness of the study Patients with melanoma (regardless of Only subset of melanoma stages included in
population stage) included the study

Nature of the study Prospective study Retrospective study
Exposure Ascertainment of exposure Secure record (e.g. surgical record) Written self-report or no description

Type of shave biopsy Commented on ‘deep shave’ or standard No description

shave biopsy

Outcome For studies with survival data, follow- >5 year follow-up <5-year follow-up

up length

T Staging and Proportionate Change in T Stage
Following Wide Local Excision (WLE)

The staging system utilized for determining T stage
varied among the studies. The AJCC 6th edition was used
by Hieken et al.,'” the 7th edition was used by Mills et al.'®
and Saco and Thigpen,”” and the 8th edition was used by
Doolan et al.>® and De Menezes et al.>’ In four studies, it
was not specified which version of the AJCC was

used.”'>**?5 T-stage upstaging following WLE was cap-

tured by eight studies (n = 1883). In a study of 853
patients with melanoma, Kaiser et al. have shown that
those diagnosed by shave biopsy were significantly more
likely to be diagnosed with a thinner melanoma than those
diagnosed by excision biopsy.?' In this study, in the shave
biopsy group, 77% of patients had T1, 15% had T2, and 7%
had T3—4 melanomas, while in the excision biopsy group
57% had T1, 19% had T2, and 24% had T3—4 disease
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FIG. 2. Forest plot of the
estimated proportion of deep

Positive Deep Margin

margin positivity following Study ES (95% Cl) Weight
shave biopsy of melanoma. ES : o
effect size, CI confidence Egnatios, 2011[12] : - 68.30 (62.89, 73.26) 9.1%
interval. *data on deep margin Zager, 2011[9] - 37.33 (33.56, 41.27) 9.2%
positivity following shave !
biopsy was reported for 217 of Lowe, 2011[16] e 62.26 (54.52, 69.43) 9.0%
the cases Mills, 2013[18] - 64.71(58.44,70.50) 91%
Mir, 2013[19] - : 7.64 (5.10, 11.29) 9.2%
Hieken, 2013[17] -— " 6.67 (2.62, 15.93) 9.1%
Saco, 2014[20] - E 13.72 (9.83,18.81) 9.1%
Woodcock, 2017[23] —-—E 35.32 (29.68, 41.40) 9.1%
Herbert, 2018[24] e 61.23 (55.83, 66.37) 9.1%
Doolan et al. 2019[26] (134/217%) P —— 61.75 (55.13, 67.96) 9.1%
De Menezes, 2019[27] P —— 53.71 (46.33, 60.94) 9.0%
Overall (12 = 98.95%,p = 0.00) <> 42.90 (27.78, 58.03) 100%

(p < 0.001). de Menezes et al. reported T-stage change in
21 patients following WLE, the proportion of which
increased with increasing tumor thickness.”” These inclu-
ded eight patients who were upstaged from T1 melanoma
(6% of total patients with T1 melanoma), eight who were
upstaged from T2-3 (25% of total patients with T2-3
melanoma), and five who had their T4 melanomas upstaged
(38% of total patients with T4 melanoma). Saco and
Thigpen reported that 3/226 patients who were diagnosed
with melanoma on shave biopsy had their T-stage
increased following WLE.? These included one patient
who had their T1 melanoma upstaged to T4, one who had
their T2 melanoma upstaged to T3, and another who had
their T3 melanoma upstaged to T4 melanoma. In their
study of 170 head and neck cutaneous melanomas, Namin
and Zitsch reported that patients diagnosed with melanoma
following excision biopsy were more likely to be diag-
nosed with a more advanced overall stage than those
diagnosed by shave biopsy; however, this difference was
not statistically significant.>> In total, 145 cases were
upstaged, which corresponded to a combined proportion of
T-stage upgrade following WLE of 7.7% (95% CI
4.6-10.8%), as shown in Fig. 3. High heterogeneity was
observed across studies (> = 89.7%).

Proportionate Change in Treatment Recommendation
Following WLE

Not all patients with T-stage upgrade require additional
treatments according to treatment standards. The need for

0 10 20 3040 50 60 70 80 90100

Percent

additional treatment following WLE was captured by eight
studies (n = 2258), as illustrated in Fig. 4. Changes in
treatment recommendation included wider WLE margin
with or without SLNB. In total, 57 patients needed addi-
tional treatment following WLE, corresponding to a
combined proportion of 2.3% (95% CI 0.88-3.61%) of
patients requiring additional treatment. Specifically, among
studies that provided details on the change in treatment
recommendation following WLE, 21/1281 (1.6%) patients
had a change in the recommended WLE margin, and
8/1114 (0.7%) were candidates for SLNB. Kaiser et al.
found no statistically significant difference in treatment
recommendation change for patients diagnosed by shave
biopsy based on location between the head and neck, trunk,
or extremity sites.”’ High heterogeneity was observed
across studies (I2 = 84.0%).

Impact of Shave Biopsy on Recurrence and Survival

Egnatios et al. retrospectively examined the data of
patients with malignant melanoma who underwent SLNB
between 1997 and 2010 at the Mayo Clinic, Rochester, MN,
USA.'? In total, 609 patients were treated, of whom 306
(50.2%) were diagnosed based on shave biopsy. The 5-year
disease-free survival was not different between the shave/
punch or excision biopsy groups (75% vs. 77%; p = 0.74).
Similarly, the 5-year overall survival was not statistically
different between these groups (79% vs. 83%; p = 0.44).

Namin and Zitsch retrospectively examined 170 patients
who were diagnosed with head and neck cutaneous



Impact of Shave Biopsy on Melanoma

6173

FIG. 3. Forest plot of the
estimated proportion of change
in T stage following WLE of

melanoma diagnosed on shave
biopsy. ES effect size, CI
confidence interval, WLE wide
local excision

T-stage Change After WLE

Study ES (95% Cl) Weight
Egnatios, 2011 [12] -— 11.76 (8.62, 15.86) 13.3%
Zager, 2011 [9] - 3.00 (1.91, 4.69) 15.8%
Hieken, 2013 [17] —-— 6.67 (2.62, 15.93) 9.7%
Mills, 2013 [18] -— 7.98 (5.17, 12.13) 13.5%
Saco, 2014 [20] - 1.33 (0.45, 3.83) 15.7%
Namin, 2018 [25] —=—— 26.23(16.84,38.44)  5.3%

De Menezes, 2019 [27] : 12.00 (7.98, 17.65) 11.7%
Doolan, 2019 [26] 6.15 (4.29, 8.75) 15.0%
Overall ("2 = 89.66%, p = 0.00) 7.68 (4.60, 10.76) 100%

:

melanoma between 2000 and 2015 at the University of
Missouri, Columbia, MO, USA;25 of these patients, 61 had
shave biopsy. Namin and Zitsch found no significant dif-
ference in disease-free or overall survival for the duration
of the study based on the biopsy modality.

In a retrospective study of 600 patients diagnosed with
melanoma (Breslow thickness <2 mm) on shave biopsy
between 2006 and 2009, Zager et al. established a median
follow-up of 12 months.” During the follow-up period,
14/600 patients developed recurrent disease; the median
Breslow thickness of melanoma in these patients was
1.67 mm. The authors concluded that even in partial
sampling, with the risk of diagnostic and T-stage inaccu-
racy, this does not appear to impact the long-term outcome.

Mills et al. conducted a retrospective study of 709
patients with malignant melanoma who were referred for
SLNB between 1998 and 2012, with a mean follow-up time
of 43 months."® In this study, 238 (33.6%) patients were
diagnosed based on shave biopsy. The authors found that
105 patients had recurrence and 79 had died (51 from
melanoma) during the course of the study; however, they
found no statistically significant difference in recurrence,
overall survival, or disease-specific survival between
biopsy types.

DISCUSSION

To our knowledge, this is the first systematic review to
examine the impact of shave biopsy on cutaneous mela-
noma staging, treatment, and prognosis. Cumulatively,
there is a high rate of reported deep margin positivity with

1 1 1 1
0 10 20 30 40
Percent

shave biopsy (42.9%); however, this translated into a
change in T stage following WLE in 7.7% of patients, and
a change in treatment recommendation in 2.3% of patients.
There was no impact on long-term recurrence and disease-
free or overall survival over a variable period of follow-up
among studies.

Accurate biopsy of cutaneous melanoma is important for
a number of reasons, but perhaps the most important reason
is to establish the true Breslow thickness. Breslow thick-
ness guides further treatment according to standard practice
guidelines, such as the WLE margin and the role for SLNB.
It is also the strongest prognostic indicator for patients with
localized cutaneous melanoma.®*® Many international and
national guidelines recommend excision biopsy as the
preferred mode for biopsy of suspicious pigmented skin
lesions because it allows for examination of the entire
lesion and therefore provides the most accurate measure-
ment of true Breslow thickness.>**>° Additional
treatments following a melanoma diagnosis include WLE
and SLNB.”*

While excision biopsy represents the standard of care in
the initial evaluation of patients with suspicious cutaneous
lesions, it is not without its drawbacks. Relative to shave
biopsy excision, biopsy generally requires access to more
procedure space, more procedure time, more equipment,
more advanced technical skills such as suture wound clo-
sure, higher expense, and, in some cases, arguably leaves a
more visible scar. These requirements can be particularly
influential in selecting a threshold for subjecting patients to
excision biopsy where suspicion of cutaneous melanoma is
low, when the lesion is located in an aesthetically sensitive
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FIG. 4. Forest plot of the
estimated proportion of change
in treatment recommendation

Patients needing additional treatment after WLE

following WLE of melanoma
diagnosed on shave biopsy. ES
effect size, CI confidence
interval, WLE wide local
excision

Study ES (95% ClI) Weight
Zager, 2011 [9] - 2.00 (1.15, 3.46) 17.7%
Mir, 2013 [19] - 0.00 (0.00, 1.32) 19.6%
Hieken, 2013 [17] 15-— 5.00 (1.71, 13.70) 4.7%

Saco, 2014 [20] -1- 0.88 (0.24, 3.17) 17.3%
Kaiser, 2014 [21] 1'- 3.06 (1.83, 5.08) 15.8%
Smithers, 2015 [22] — 8.11 (4.32, 14.69) 5.3%

Namin, 2018 [25] ——— 16.39(9.16, 27.61) 2.0%

Doolan, 2019 [26] ‘ 1,54 (0.75, 3.14) 17.6%
Overall ("2 = 84.64%, p = 0.00) @ 2.25(0.88, 3.61) 100%

area, and in under-resourced patient and clinical environ-
ments and/or time-sensitive environments. The drawbacks
are particularly notable for first-line practitioners such as
community doctors and general practitioners, as well as
those working in high-volume or resource-restrained clin-
ics where serial examination or immediate biopsy is not
feasible. As a result, biopsy of atypical lesions could be
deferred, or patients could experience additional diagnostic
delays while awaiting referral to another healthcare pro-
fessional for the purposes of excision biopsy. The recent
coronavirus disease 2019 (COVID-19) pandemic may
further result in a delay in diagnosis as a higher rate of non-
attendance at specialist appointments has been observed,
which has been attributed to the fear of contracting
COVID-19.' Each of these steps could result in a clini-
cally significant delay in diagnosis and treatment. This
delay could also represent a significant stressor for patients.

Worldwide, the rate of shave biopsy seems to be
increasing.”’” The advocates for shave biopsy argue that
shave biopsy is quick, relatively cheap, requires less
technical skill and equipment, and can be performed in a
clinic setting without the need to refer or reschedule
patients. It can also achieve a relatively favorable cosmetic
result.'” These factors may reduce the barriers to biopsy of
suspicious skin lesions, with some arguing any biopsy is
better than no biopsy. This will likely reduce the risk of
missing a melanoma in a patient with a low index who may
have otherwise been scheduled for serial examination and a
delay in making the diagnosis.”” A diagnosis of melanoma
based on tissue biopsy, even if it is a partial biopsy, is also
likely to expedite patient treatment. In a survey of family

1
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Percent

doctors in Ontario, up to 24% reported a significant delay of
>6 months between the specialist appointment and diag-
nosis when patients were referred without a tissue biopsy.*>

Shave biopsy is particularly popular among dermatolo-
gists, who often see a large number of high-risk patients in
an outpatient clinic setting.”! Among the studies that
reported the detail of the health professional providing the
shave biopsy, 1609 (83.1%) were performed by dermatol-
ogists, 98 (5.1%) were performed by surgeons, and 230
(11.9%) were performed by ‘other’ health profession-
als.>1#1921:2227 The Jevel of experience between
practitioners was not reported; however, Doolan et al.
reported no statistically significant difference in the rate of
T-stage change between different health providers follow-
ing WLE.?® Similarly, Kaiser et al. reported no statistically
significant difference in the rate of change in treatment
recommendation following WLE between different health
professionals.?! Because practitioner experience is likely to
significantly impact accurate sampling by shave biopsy,
further study into this, as well as effective training strate-
gies, is warranted.

The risk of deep margin positivity with shave biopsy is
significantly higher than excision biopsy, as demonstrated
in this systematic review. Sampling accuracy of a shave
biopsy has been shown to improve with deep shave or
saucerization, with a reduced proportion of deep margin
positivity;'”  however, partial biopsies have their
drawbacks.

Understaging a thicker lesion as Tla with a positive
deep margin represents one of the greatest risks to man-
agement decisions. The risk of performing WLE without
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SLNB in a patient with Tla who also has a positive deep
margin can be confounding if the subsequent upstaging of
the patient so that SLNB is recommended (e.g. from Tis or
Tla to a more advanced T stage).

The data detailed in this systematic review indicate that
this scenario is relatively rare,?’ presumably because
shave biopsy is usually adequate to diagnose at least T1b or
thicker lesions. Relatedly, Zager et al. examined 600
patients diagnosed with 0-2 mm Breslow thickness cuta-
neous melanomas on shave biopsy and found 224 (37.3%)
had a positive deep margin.’ Following WLE, tumor
upstaging occurred in 18 (3.0%) patients. This led to a
recommendation for wider excision in 12 patients (2.0%)
and recommendation for SLNB in 8 patients (1.3%).
Nonetheless, it is important for surgical oncologists to be
aware of this risk since it introduces management discus-
sion about whether to repeat (completion) excision biopsy
with a narrow margin or to proceed directly to WLE with
or without SLNB. While it is possible to perform SLNB in
a delayed fashion, accuracy and therapeutic value may be
reduced following wide excision and/or local tissue rear-
rangement of the primary site.”** Inaccurate or delayed
SLNB would be expected to lead to a higher risk of sub-
sequent nodal recurrence, with potential loss of regional
disease control, which represents one of the traditional
reservations of surgical oncologists towards shave biopsy.

In this analysis, we found no significant difference in the
rate of recurrence or survival between shave biopsy and
other biopsy modalities. The data presented support the
notion that shave biopsy is usually adequate to diagnose at
least T1b or thicker lesions, and therefore the overall
management of regional lymph node basins and thus
melanoma-specific survival is unchanged. In their meta-
analysis, Shellenberger et al. compared punch biopsy with
excision biopsy> and found no significant difference in
Breslow thickness, melanoma recurrence, or melanoma-
specific mortality. They reported a higher rate of all-cause
mortality among the punch biopsy group (RR 1.5;
p = 0.02); however, the authors noted that two of the three
studies included in their meta-analysis were biased towards
older patients in the punch biopsy group, which the authors
felt may explain this finding.

This systematic review has a number of limitations. The
majority of the included studies were retrospective, and
different studies also examined patients with different
stages of melanoma. The risk of deep margin positivity is
lower in thinner melanoma, therefore studies that selected
patients with greater Breslow thickness melanomas are
likely to overestimate the true deep margin positivity rate
of melanoma with shave biopsy.'*'® There was also vari-
ability among the studies in the methodology and the
results reported. These may explain the high heterogeneity
observed in this systematic review. By focusing on more

contemporary studies (2010 onwards), we have excluded
studies that may have added more power to this systematic
review. Similarly, by only including English-language
studies, we may have excluded studies that should have
otherwise been included in this systematic review.

CONCLUSIONS

Excision biopsy remains the gold standard of care for
accurate biopsy of suspicious skin lesions for melanoma.
Shave biopsy has a high rate of deep margin positivity and
can complicate the management of patients who are sub-
sequently diagnosed with cutaneous melanoma. However,
a systematic review of the available data suggests that this
translates to a relatively small number of patients who are
upstaged, and an even smaller number who have a change
in their treatment recommendation following WLE, with
no reported impact on disease recurrence or survival rela-
tive to patients whose melanoma is diagnosed by excision
biopsy.
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