PISTGHORA+2ZM8AAAAVO/FOAEIDYIASALLIAIPOOAEIEAHIOIN/AD AUMYTXOMADY

OINXFOHISABZIYTCN+eyNIOITWNOTIZTARY HARGINAYE Aq Binsuooaise|d/woo mm| sjeunol;/:dny wouy pspeojumoq

€20¢/v7¢/80 uo

Evidence-Based Medicine: Facial
Skin Malignancy

Matthew L. Iorio, M.D.
Ryan P. Ter Louw, M.D.
C. Lisa Kauffman, M.D.
Steven P. Davison, D.D.S.,
M.D.

Washington, D.C.

\ v’/
e N
\

/

American Board of
Plastic Surgery

ABMS MOC*®

Learning Objectives: After studying this article, the participant should be able
to: 1. Identify common precancerous and malignant cutaneous growths of
the head and neck. 2. Recommend surgical treatment, including margins,
based on consensus guidelines. 3. Counsel patients as to available evidence
for expected recurrence, follow-up, and morbidity.

Summary: Skin lesion excision is the most common procedure performed by
plastic surgeons. Because of the cumulative risk factors of sun and carcinogen
exposure, the head and neck are the most frequently affected regions of the
body. Timely diagnosis and treatment are critical for preventing continued
spread and metastasis, and it is incumbent on the treating physician to make
the appropriate recommendations for surgical margin and the possibility of
adjuvant therapy to prevent recurrence and optimize long-term survival. As
clinical guidelines are developed from ongoing outcome studies, new gen-
erations of treatment recommendations are continuously in development.
Therefore, a systematic review of the most relevant guidelines and clinically
rigorous studies was performed with a summarization of treatment recom-
mendations for the following: actinic keratosis, Bowen disease (squamous
cell in situ), basal cell carcinoma, squamous cell carcinoma, malignant mela-
noma, and Merkel cell carcinoma of the head and neck. (Plast. Reconstr.
Surg. 132: 1631, 2013.)

utaneous malignancies are the most fre-

quent type of cancer in the world, with

over 2 million people affected yearly.! Not
unexpectedly, then, cutaneous lesion removal is
the most common procedure performed by plas-
tic surgeons, with in excess of 4 million excisions
performed annually.? In many cases, surgical exci-
sion allows for both a tissue diagnosis and defini-
tive treatment in a single stage.

Ideally, the resection margin of a suspicious
lesion is a planned area of tissue excision that is
clinically and histologically free of cellular atypia
characteristic of the central lesion (Table 1).%17
Because of discontinuous disease infiltration and
frequent atypia at the perimeter of malignant
lesions, additional tissue resection may represent
a balance between decreased local recurrence
and improved patient survival while avoiding
excessive scarring or functional compromise. The
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subsequent recommendations for optimal treat-
ment and surgical margin management continue
to evolve based on inferences from outcome data
and clinical observation.

It is the goal of this Maintenance of Certifi-
cation module to review the characteristics of the
most common head and neck cutaneous malig-
nancies and to summarize the available guidelines
and outcome studies for optimum patient coun-
seling and treatment.

Clinical Characteristics

Actinic keratosis is the most common pre-
cancerous lesion of the epidermis. Resulting
from chronic sun exposure, it presents as a scaly,
hyperkeratotic plaque on sun-exposed areas of
fair-skinned individuals. The hallmark histologic
character is atypical keratinocytes located within
the basal layers of the skin. These lesions have a
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Table 1. Margin Recommendation with Current Level of Evidence for the Reviewed Head and Neck Cutaneous

Malignancies

Breslow Depth (mm) Recurrence Risk Excision Margin Level of Evidence

Recurrent actinic keratosis®>* High 4 mm/Mohs* \Y%
Bowen disease’ Low 4 mm/Mohs 11
Squamous cell carcinoma® Low 4 mm 1I
High 6 mm,/Mohs 11
Basal cell carcinoma™ Low 3 mm III
High 4 mm/Mohs II

Merkel cell carcinoma' High 1 cm/XRT II
Melanoma'!-"7 In situ 5 mm/Mohs II
<1.0 1cm 111
1.01-2.0 1 cm 111

>2.0 2 cm I

>4.0 22 cm II

XRT, radiotherapy.

*Recurrent actinic keratosis previously treated with nonsurgical modalities harbor increased risk of occult squamous cell carcinoma.
fFor an intermediate thickness melanoma characterized by an aggressive histologic subtype or ulceration, a wider minimum excision

margin at 2 cm is recommended.

variable clinical course, with interval remission or
malignant transformation. Treatment is based on
the lifetime risk of malignant transformation into
squamous cell carcinoma at 6 to 10 percent.’

Treatment Guidelines

Nonsurgical therapies include cryosurgery,
5-fluorouracil, imiquimod, and photodynamic
therapy, all of which attempt to eliminate poten-
tial malignant transformation and eliminate the
pruritus and burning frequently associated with
the lesions.* Perrett et al. prospectively evaluated
photodynamic therapy versus topical 5-fluoroura-
cil for immunocompromised patients with actinic
keratoses. At 1, 3, and 6 months, photodynamic
therapy was superior to 5-fluorouracil in achiev-
ing complete resolution of lesions, 88 percent
versus 11 percent, respectively.”® For photody-
namic therapy, the lesion should be pretreated
with 5-aminolevulinic acid 3 hours before illumi-
nation with either a red (630 to 700 nm) or blue
(400 to 470 nm) light source. Both 5-fluorouracil
and photodynamic therapy leave the patient with
a diffuse, erythematous healing patch over the
affected area for 1 week. In comparison, cryosur-
gery with liquid nitrogen has a reported clearance
rate of 98 percent.*

Surgical treatment of actinic keratoses is an
option with larger lesions and should be reserved
for rapidly changing lesions or those that fail
topical treatment. On older patients with dif-
fuse actinic damage, mild actinic changes may be
present at the margins of any excision, even if the
visible central clinically evident actinic keratosis
is excised microscopically. Because of the high rate
of incipient squamous cell carcinoma in recalcitrant or
recurrent actinic keratoses, resection margins should be
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based on an early squamous cell carcinoma diagnosis
at 4 mm.>"

Clinical Characteristics

Bowen disease, also known as squamous cell
carcinoma in situ, is another premalignant lesion
secondary to chronic sun exposure. Bowen dis-
ease of the head and neck most commonly pres-
ents in the auricular, nasal, and perioral regions.
Lesions arise as erythematous scaly plaques
that exhibit slow growth and surface fissures.”
Although Bowen disease and actinic keratosis are
clinically difficult to differentiate, the hallmark
microscopic feature of Bowen disease is normal
basal cells, and slow lateral extension frequently
allows atypical cells to be found beyond the
periphery of clinical margins. The lifetime risk of
Bowen disease transforming into squamous cell
carcinoma is 3 to 8 percent.>*

Treatment Guidelines

Bowen disease is frequently treated nonsur-
gically, and excisional studies are limited. How-
ever, the current margin for surgical excision of large,
invasive, or recurrent Bowen disease is 4 to 6 mm.
Common nonsurgical modalities include 5-fluo-
rouracil, photodynamic therapy, and cryotherapy.
Topical 5-fluorouracil can be applied twice daily
for 4 to 8 weeks until superficial erosion or ulcer-
ation is present. Subclinical margins should also
be treated with wide local application around
the lesion. Imiquimod is another once-daily topi-
cal treatment for Bowen disease, based on the
up-regulation of the cellular immune response
and interferon alpha. After 16 weeks of topical
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imiquimod treatment, 73 percent of patients are
disease free according to posttreatment biopsy
results’; however, cryotherapy and photodynamic
therapies have improved recurrence rates at 10
percent and 12 percent, respectively.?’?!

Regarding excision, a prospective study by
Leibovitch et al. examined 270 cases of Bowen
disease, 93 percent of which were located on the
head and neck. Following treatment with Mohs
excision, 20 percent had subclinical extension
greater than 2 cm. At 5 years, primary Bowen dis-
ease had a recurrence rate of 2.5 percent and sec-
ondary recurrent Bowen disease had a recurrence
rate of 9 percent.’

Clinical Characteristics

Basal cell carcinoma is the most common cuta-
neous malignancy on the face, and 85 percent of all
basal cell carcinomas occur on the head and neck.
The annual incidence of basal cell carcinoma is
146 per 100,000 (Fig. 1). Clinical subtypes include
nodular, superficial spreading, pigmented, and
sclerosing morpheaform. Basal cell carcinomas
are characterized by slow growth with rare metas-
tasis, but incomplete resection or delayed diagno-
sis can lead to further tissue involvement’ (Fig. 2).
Basal cell carcinoma is more likely to appear on
the upper lip, whereas squamous cell carcinoma
has a predilection for the lower lip (Table 2).

Trichoepithelioma is a neoplasm that has a
clinical appearance similar to that of basal cell
carcinoma, with flesh-colored papules occurring
either in groups or as solitary lesions. Typically

Fig. 1. Basal cell carcinoma section demonstrating basaloid
tumor lobules arising from the epidermis with peripheral pali-
sading and stromal retraction.

Fig. 2. Basal cell carcinoma of the left cheek.

occurring in childhood, lesions may increase in
number with age as firm papules or nodules along
the face, nose, and eyelids (Fig. 3). Originating
from the hair germ, trichoepithelioma can be
identified as poorly differentiated hamartomas
and nests of basaloid cells. This is distinct from
basal cell carcinoma, as trichoepithelioma exhib-
its rare ulceration, a well-circumscribed base,
and rare inflammatory cell infiltrates.*” In iso-
lated cases, surgical excision should include the
hair follicle within the deep dermis to minimize
recurrence, although malignant degeneration is
exceedingly rare.

Treatment Guidelines

Several nonsurgical options for basal cell
carcinoma exist, albeit with a frequently higher

Table 2. Risk Assessment for Basal Cell Carcinoma
Recurrence*t

Low Risk High Risk

Location

Area M <10 mm 210 mm

Area H <6 mm >6 mm
Border Well defined  Irregular
Primary Yes Recurrent
Immunosuppression No Yes
Prior field irradiation ~ No Yes
Subtype Nodular, Morpheaform,

superficial sclerosing,
micronodular

Perineural involvement No Yes

*Adapted from National Comprehensive Cancer Network Basal Cell
and Squamous Cell Skin Cancers. Basal cell and squamous cell skin
cancers. Clinical practice guidelines in oncology. | Natl Compr Canc
Netw. 2004;2:6-27.

fArea M includes the cheek, forehead, scalp, and neck. Area H
includes the “mask areas” of the face, with central face, eyebrow/
eyelid, nose, lip, chin, mandible, periauricular area, and ear.
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Fig. 3. Diffuse trichoepitheliomas associated with Brooke-Spie-
gler syndrome.

recurrence. Chren et al. evaluated 1488 nonmela-
noma skin cancers treated with destruction with
electrodesiccation and curettage, versus standard
excision or Mohs excision. At 5-year follow-up, a
recurrence rate of 4.9 percent was found follow-
ing destruction, compared with 3.5 percent and
2.1 percent in the excision and Mohs cohorts,
respectively.”> Mosterd et al. evaluated photody-
namic therapy compared with a 3-mm surgical
excision in 149 patients. At 36-month follow-up,
treatment failure within 5 mm of the original
lesion was noted in 2.3 percent of the surgical
excision group and 30.3 percent of the photody-
namic therapy group (p< 0.001).%

Carbon dioxide laser offers another method
of treatment, but recurrence rates may be depen-
dent on the method of application. In a single-pass
application, Adams and Price found a 50 percent
recurrence rate in 24 lesions.?* This outcome dif-
fers significantly from the experience of Iyer et al.,
who used a 500-m] pulse set at 10 Hz, with two

to eight passes per lesion. Sixty-one lesions were
treated, with a recurrence rate of 3.2 percent. It
should be stressed that the surrounding margin
should be included in the treatment field for ade-
quate destruction of the lesion.®

Surgical treatment with wide local excision or
Mohs surgery is the standard for minimizing recur-
rence. A previous recommendation for a 4-mm mar-
gin to treat a low-risk lesion was based on a review of
117 well-demarcated basal cell carcinomas that were
excised in 2-mm increments, and the 4-mm margin
demonstrated a 95 percent clearance rate.>?” How-
ever, in a much larger systematic review of 89 articles
evaluating 16,066 lesions, pooled-data analysis found
average recurrence rates for 5-, 4-, 3-, and 2-mm sur-
gical margins at 0.39, 1.62, 2.56, and 3.96 percent,
respectively. Therefore, 3 mm may represent the optimum
margin for 95 percent clearance in well-demarcated, small,
nonmorpheaform basal cell carcinomas (Table 3).”

In high-risk lesions, Mohs surgery has demon-
strated improved recurrence rates. This was evi-
denced by a prospective trial comparing Mohs to
surgical excision that demonstrated a significant
decrease in recurrence for 204 aggressive subtype
or recurrent basal cell carcinomas when Mohs sur-
gery was used (p = 0.015).*® However, when Mohs
surgery was compared with 3-mm excision in 408
primary lesions, no statistical difference in recur-
rence was noted at the 2-year follow-up, although
Mohs surgery was associated with a smaller final
defect size and higher operative cost (p < 0.001),
indicating that Mohs surgery should be reserved
for high-risk or recurrent lesions’ (Fig. 4).

Clinical Characteristics

Squamous cell carcinomas of the head and
neck account for 75 percent of all cutaneous

Table 3. Basal Cell Carcinoma Recommended Resection Margins, Nonsurgical Therapies, and Adjuvant

Treatments
Resection Margin Nonsurgical Therapy Adjuvant Therapy

Tis (in situ) 3 mm/Mohs PDT, 5-FU, imiquimod, carbon ~ XRT

dioxide laser, cryosurgery,

electrodesiccation
T1 (<2 cm) (tumor with <2 high 3 mm,/Mohs PDT, 5-FU, imiquimod, carbon ~ XRT

risk factors) dioxide laser, cryosurgery,

electrodesiccation

T2 (>2 cm) (tumor with >2 high 4 mm/Mohs Surgical excision preferred XRT, platinum-based

risk factors)
T3 (invasion of maxilla, mandible,
orbit, temporal bone)

Abnormality cleared resec-
tion; frozen section margin

chemotherapy
XRT, platinum-based

chemotherapy,

vismodegib

Surgical excision preferred

T4 (skeletal invasion or perineural
invasion at skull base)

Abnormality cleared resection; Surgical excision preferred
frozen section margin

XRT, chemotherapy,
vismodegib

XRT, radiotherapy; PDT, photodynamic therapy; 5-FU, 5-fluorouracil.
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Fig. 4. (Left) Recurrent basal cell carcinoma of the right nasolabial fold. (Right) Wide resection of the recurrent tumor, with his-
tologic perineural invasion and tumor invasion through the subcutaneous tissue into the superficial musculature.

squamous cell carcinomas. Typically more aggres-
sive in invasion and metastasis than basal cell car-
cinoma, ultraviolet radiation exposure, fair skin,
and immunosuppression are known risk factors.*
Squamous cell carcinoma has a variable clinical
appearance that includes patches, plaques, ulcers,
nodules, and even exophytic tumors. Histologic
features of squamous cell carcinoma include full-
thickness loss of polarity, with islands and strands
of tumor extending into the dermis, and aggres-
sive forms often invading into neurovascular struc-
tures (Fig. 5). Tumor location can be influential,
with squamous cell carcinoma of the lip having
the most metastatic potential, followed by squa-
mous cell carcinoma of the ear, non—-sun-exposed
sites, and squamous cell carcinoma arising from
irradiation, thermal injury, or chronic wounds
(i.e., Marjolin ulcer)® (Fig. 6).

Given the cumulative effect of risk factors typi-
cally associated with a squamous cell carcinoma,

Fig. 5. Squamous cell carcinoma section demonstrating
epithelioid tumor islands within the dermis showing focal
keratinization.

patients have a 30 to 50 percent chance of devel-
oping a second primary tumor within 5 years
(10 times higher than the general population),
and if recurrence develops, 70 to 80 percent
will recur within 2 years of initial treatment®
(Table 4). Brantsch et al. prospectively evaluated
615 patients with squamous cell carcinoma at an
average follow-up of 43 months. Tumors less than
2.0 mm in thickness did not metastasize, whereas 4
percent of tumors 2.1 to 6.0 mm in thickness and
16 percent of tumors greater than 6.0 mm metas-
tasized.” Following multivariate analysis, other
key indicators for potential metastasis included
immunosuppression (hazard ratio, 4.32; 95 per-
cent CI, 1.62 to 11.52; p = 0.0035) and lesions on
the ear (hazard ratio, 3.61; 95 percent CI, 1.51 to
8.67; p=0.0040).

Fig. 6. Squamous cell carcinoma of the helical rim.
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Table 4. Recommended Resection Margins, Nonsurgical Therapies, Adjuvant Treatments, and Lymph Node

Sampling Criteria for Squamous Cell Carcinoma*

Regional Lymph
Resection Margin Nonsurgical Therapy Adjuvant Therapy =~ Node Sampling
Tis (in situ) 4 mm/Mohs 5-FU, PDT, cryotherapy, — No
imiquimod, XRT
T1 (<2 cm) (tumor with <2 4 mm/Mohs XRT XRT No
high risk factors)
T2 (>2 cm) (tumor with >2 6 mm/Mohs Surgical excision preferred  XRT, chemotherapy Yes
high risk factors)
T3 (invasion of max- Abnormality cleared Surgical excision preferred  XRT, chemotherapy Yes
illa, mandible, orbit, resection; frozen
temporal bone) section margin
T4 (skeletal invasion or Abnormality cleared Surgical excision preferred  XRT, chemotherapy Yes

resection; frozen
section margin

erineural invasion at
skull base)

XRT, radiotherapy; PDT, photodynamic therapy; 5-FU, 5-fluorouracil.

*Squamous cell carcinoma disease-free survival rates are 86% for stage I, 55% for stage II, and 47% for stage IIL.
tHigh-risk lesions suggested for sentinel node lymph node biopsy include size >2 cm, depth >8 mm, immunosuppression, perineural invasion,

or poor differentiation.

A variant of squamous cell carcinoma is baso-
squamous carcinoma. Frequently, these lesions
represent an overlap of synchronous squamous
cell and basal cell carcinomas, as both lesions
share similar cumulative risk profiles. However,
some lesions do represent a basal cell that has
undergone partial squamous metaplasia (Fig. 7).
In either case, the risk and incidence of metastasis
is most dependent on the squamous cell compo-
nent, and treatment guidelines should therefore
mirror the recommendations for squamous cell
carcinoma.3*

Fig. 7. Ulcerated basosquamous cell carcinoma of the nose.
Subsequent pathologic examination revealed dermal infiltra-
tion by islands of basaloid cells, many enclosing central foci of
keratin and concentric layers of squamous cells.
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Treatment Guidelines

Lesion diameter and depth of invasion are
prognostic for overall risk of recurrence and
metastasis. Lesions larger than 2 cm are twice as
likely to recur (15.2 percent versus 7.4 percent)
and three times as likely to metastasize (30.3 per-
cent versus 9.1 percent) compared with smaller
lesions.® Lesions that have invaded into subcu-
taneous tissue or involve a depth greater than
4 mm have a metastatic rate of 45.7 percent, as
compared with 6.7 percent for more superfi-
cial squamous cell carcinoma. Recurrence rates
for excision of low-risk lesions is 5 to 8 percent,
whereas lesions larger than 2 cm commonly recur
at 15.7 percent, and poorly differentiated lesions
recur as frequently as 25 percent following exci-
sion.® “High-risk” lesions, characterized by poor histo-
logic differentiation, periocular/perioral location, or a
diameter greater than 2 cm, require a 6-mm margin to
clear 95 percent, as compared with only 4 mm in “low-
risk” lesions.”

Mohs surgery is advocated for aesthetically
sensitive areas and should be considered for
lesions at high-risk for recurrence such as those
with failed primary treatment, poorly delineated
clinical borders, diameters larger than 2 cm,
perineural involvement, or critical anatomical
locations such as the eyelid (Level of Evidence:
Therapeutic, IV).* Leibovitch et al. prospectively
evaluated the 5-year recurrence rate of squamous
cell carcinoma treated with Mohs micrographic
surgery in 1263 patients and reported a failure
rate of 3.9 percent in those that completed follow-
up. In comparison with primary excision, Mohs
surgery demonstrated an improved recurrence
rate in both high- and low-risk lesions (< 0.001).%
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Fig. 8. (Left) Low-power section of malignant melanoma that demonstrates sheets of pleomorphic melanocytes. (Right) High-

power section with occasional mitotic figures within the tumor.

Adjuvant radiotherapy has been used for high-
risk lesions that cannot be safely resected or where
medical comorbidity precludes resection.® The
morbidity of head and neck irradiation includes
dry mouth, tissue atrophy, esophagitis, and dental
carries. Kyrgidis et al. reviewed 315 head and neck
squamous cell carcinomas treated by wide local
excision and radiation therapy. At 3- and 5-year
follow-up, 87 percent and 69 percent were disease
free, respectively. Recurrence and survival were
improved with postoperative radiotherapy in com-
bination with surgical excision, with a 92 percent
reduced risk of recurrence compared with treat-
ment without radiation therapy.*

Clinical Characteristics

The average person in the United States has
a one in 55 chance of developing melanoma, an
incidence that is markedly increased with heavy
sun exposure, as seen in the increased incidence
in Australia at one in 29 people.” Twenty percent
of new melanoma diagnoses originate on the
head and neck, and there are four major subtypes,
including lentigo maligna, superficial spreading,
nodular, and acral lentiginous (Fig. 8). Superficial
spreading melanoma is the most common form
and is found on the trunk or extremities, whereas
acral lentiginous melanomas are found on darker
pigmented individuals on the hands, feet, and
nail beds. The nodular type is also found on the
trunk and extremities with a blue/black hue and
a greater tendency for vertical growth. Preopera-
tive planning may be aided through examination
of the lesion for birefringence and/or the use of
an ultraviolet lamp to define the irregular borders
of the lesion.

Lentigo maligna is a subtype of melanoma
in situ and occurs most frequently on the face.
It is defined by horizontal growth without a pro-
nounced vertical component and atypical mela-
nocytes in the basal epidermis, as compared with
the uniform cytologic atypia, melanocyte nesting,
and suprabasilar spread seen in other forms of
melanoma in situ (Fig. 9). Lentigo maligna has
the potential to spread beyond the epidermal
basement membrane zone and progress to a more
invasive disease known as lentigo maligna mela-
noma. Lentigo maligna and lentigo maligna mel-
anoma are members of a subclass of cutaneous
melanomas and, although only 5 percent of cuta-
neous melanomas are lentigo maligna melanoma,

Fig. 9. Lentigo maligna of the right alar rim.
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together they account for greater than 50 percent
of head and neck melanomas.*

Another subtype of malignant melanoma with
adistinct clinical presentation is desmoplastic mel-
anoma. Frequently appearing as a nonpigmented
plaque or nodule, desmoplastic melanoma is often
misdiagnosed as basal cell carcinoma or even a
benign lesion at the initial clinical examination,
despite a relatively advanced tumor depth accord-
ing to preliminary biopsy results.* Histologically,
the lesion is composed of spindle cells surrounded
by abundant collagen, and desmoplastic mela-
noma has a high propensity for local recurrence,
with aggressive behavior. Additional testing for
the S100 antigen on immunohistochemistry may
aid in differentiating the lesion from malignant
schwannoma. In a systematic review of 17 stud-
ies, 27.2 percent of patients (n = 703) suffered
from local tumor recurrence and demonstrated a
5-year overall survival of 75.2 percent. In addition,
despite frequent tumor recurrence, nodal metas-
tasis appeared to be less than that for other forms
of malignant melanoma at 7.1 percent, suggesting
a different natural history for desmoplastic mela-
noma. In any event, prompt surgical excision is
the treatment of choice to prevent recurrence or
metastatic disease. Given the aggressive local infil-
tration and subsequent high risk of recurrence,
desmoplastic melanoma may be optimally treated
with at least a 1-cm surgical margin of excision.*

Staging

In all melanocytic neoplasms, thickness
remains the most powerful prognostic indica-
tor and predicts the significant decline in 5- and
10-year survival estimates with increasing thick-
ness. The 96 percent survival rate found in
patients with melanomas less than 0.5 mm thick
rapidly decreases to a 42 percent 10-year survival
in tumors greater than 6 mm thick.*” Secondary
prognostic factors include ulceration, mitotic
rate, and regional/distant lymph node metasta-
sis.* Pathologic classifications using Clark level
have largely fallen out of favor, although some
continued application should still be appreciated
in the head and neck. The absolute tissue thick-
ness of facial structures such as the upper eyelid
may be the best example of this, as an invasion of
0.9 to 1.0 mm may in fact indicate subcutaneous
spread and mandate more aggressive treatment.*’

Second only to tumor thickness in impor-
tance, mitotic rate was added in 2009 to the
American Joint Committee on Cancer guidelines
as a significant prognostic factor.* The presence
of one or more mitoses per square millimeter
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will upstage a lesion from T1la to T1b.* A review
of 13,200 patients with stage 1 or 2 melanoma
found that lesions with no identifiable mitoses
per square millimeter experienced a 93 percent
10-year survival rate, whereas patient samples
with 20 mitoses per square millimeter had a 28
percent survival rate.*

Treatment Guidelines

For all cutaneous forms of melanoma, surgical
excision is the standard of care, although several
alternative modalities have shown benefit when
patient comorbidities or other factors preclude
surgical treatment. Powell et al. reviewed the use
of imiquimod for lentigo maligna in 48 patients.
Thirty-seven patients responded to treatment,
whereas the remaining 11 demonstrated persis-
tent histologic disease, and one patient developed
invasive disease at 49-month follow-up.*® Radia-
tion therapy is another alternative, although it is
associated with local recurrence rates as high as 14
percent, with the majority of recurrences return-
ing at the borders of the irradiation field.""*

Surgical margins for melanoma are based
on the Breslow scale or depth of tumor invasion
beyond the granular layer of epidermis. Before
1980, the recommended surgical margins were
5 cm, independent of tumor thickness or loca-
tion.*® With an increasing amount of patient
outcome and recurrence data, the World Health
Organization and, later, the American Joint
Committee on Cancer, modified these margins
based on inferences from ongoing outcome
studies (Table 5).1142495955 Cyyryently, for melanoma
in situ and melanoma less than 1 mm in depth, resec-
tion margins of 5 mm and 1 cm have been recom-
mended, respectively.'' However, multiple studies
have demonstrated that 5 mm may be insuffi-
cient for extensive in situ lesions such as lentigo
maligna because of the poorly defined nature
of these lesions and occult extension and/or
junctional melanocytic hyperplasia.'? A prospec-
tive study of 161 lentigo maligna lesions excised
with mapped serial excision found that 30 per-
cent required a margin wider than 5 mm, and
that the margin continued to increase with len-
tigo maligna melanoma subtypes and recurrent
tumors (56 percent)."?

Although not traditionally recommended for
melanoma because of the distortion of frozen
specimens and miscalculation of lesion depth,
mapped serial excision or Mohs surgery is gen-
erating a large amount of data for use in mela-
noma, particularly for early invasive stages such
as in situ disease or lentigo maligna subtypes.”
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Table 5. Recommended Resection Margins, Nonsurgical Therapies, Adjuvant Treatments, Lymph Node
Sampling Criteria, and 5-Year Survival Rates for Malignant Melanoma

Resection Nonsurgical Adjuvant Lymph Node AJCC 5-Year
Margin®’ Therapy Therapy Sampling*!>55 Survival (%)*
Tis (in situ) 5 mm, Mohs Imiquimod — No —
(9 mm) (recurrence,
9-25%), XRT
(recurrence,
5-14%)
T1 (£1.0 mm) 1 cm, Mohs Surgical XRT*, IL-2, Lesion depth,
(9 mm) excision dacarbazine 0.76-0.86 mm
preferred with ulceration
or mitosis
>]1 mm?;
all lesions
>(0.85 mm in
depth
a No ulceration 92
or mitoses
<1 mm?
b Ulceration 82
or mitosis
>1 mm?
T2 (1.01-2.0 mm) 1 cm, Mohs Surgical XRT, IL-2, Yes
(12 mm) excision dacarbazine,
preferred ipilimumab
a No ulceration 92
b Ulceration 82
T3 (2.01-4.0 mm) 2 cm, Mohs Surgical XRT, IL-2, Yes
(12 mm) excision dacarbazine,
preferred ipilimumab
a No ulceration 79
b Ulceration 68
T4 (>4.0 mm) > 2 c¢m, Mohs (Surgical XRT, IL-2, Yes
(>12 mm) excision dacarbazine,
preferred) ipilimumab
a No ulceration 71
b Ulceration 53

AJCC, American Joint Committee on Cancer; XRT, radiotherapy; IL-2, interleukin 2.
*Radiotherapy can be used as primary treatment for in situ lesions in poor operative candidates or as adjuvant therapy for desmoplastic mela-
noma. Data do not show improved survival in adjuvant radiotherapy, and it is best used in metastatic disease and palliation.

A prospective series of 1072 patients treated with
Mohs surgery found an 86 percent clearance rate
with a 6-mm margin and a 98.9 percent clearance
rate with a 9-mm margin (p < 0.001). Mohs surgery
may be optimal in regions where vepeated excision would
sacrifice tumor control or aesthetic results, with exci-
sional margins approximating early invasive melanoma
for aggressive in situ subtypes™® (Fig. 10).

In thicker lesions, some controversy exists
regarding wide (2 to 3 cm) versus narrow (<1 cm)
margins (Reference 13, Level of Evidence: Ther-
apeutic, IV)."'* A Cochrane review with meta-
analysis of five studies favored wide excision for
improved overall survival but was not statistically
significant (hazard ratio, 1.04; 95 percent CI, 0.95
to 1.15; p = 0.40).” This finding was consistent
with another systematic review of wide and nar-
row excision data from 2071 patients that found
no significant difference in overall survival or
recurrence.'* Bichakjian et al. reported that there
is little evidence to recommend margins wider

than 1 ¢m in primary melanomas 1.0 to 2.0 mm
in thickness, based on recurrence or overall sur-
vival.'"* In contrast, Balch et al. in the Intergroup
Trial found a 6- to 8-fold increase in local recur-
rence in ulcerated lesions. This evidence supports the
recommendation that thin, nonulcerated melanomas 1.0
to 2.0 mm thick should be resected with a I-cm margin,
and that thicker lesions or ulcerated thin lesions are opti-
mally treated with a 2-cm margin."*

The US Intergroup Surgical Trial investigated
thicker melanomas at 2 to 4 mm and determined
2-cm margins to be adequate, with larger margins
not significantly impacting recurrence rate (Level
of Evidence: Therapeutic, IT)."” Other randomized
studies have investigated the optimal margins on
melanomas 2 to 4 mm thick and found that 3 cm
margins do not improve the recurrence and dis-
ease-free survival rates when compared with 2-cm
margins.'® However, 2 cm appears to be the mini-
mal margin in intermediate thickness melanomas,
as demonstrated by Thomas et al., who evaluated
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Fig. 10. (Left) Melanoma in situ of the left alar rim and nasolabial fold. (Right) Resection margin
following Mohs excision with 5-mm surgical margins.

900 patients assigned randomly to either a 1-cm or
3-cm margin for melanomas thicker than 2 mm. A
statistically significant increase in local recurrence (haz-
ard ratio, 1.26; 95 percent CI, 1.00 to 1.59; p = 0.05)
was found in the narrow margin cohort, evidence that
lesions thicker than 2 mm should be resected with at least
a 2-cm margin to prevent local recurrence."”

Lymph Node Evaluation

Following the diagnosis of melanoma, a clini-
cal lymph node evaluation should be performed.
Occult nodal metastasis is estimated to be as high
as 10 to 15 percent in clinically negative nodes,
although elective lymphadenectomy is a staging
procedure that has limited proven survival ben-
efit and frequent patient morbidity.”* De Rosa et
al. systematically reviewed results of 3400 senti-
nel node biopsies in the setting of head and neck
melanoma, and determined that a sentinel node
could be accurately identified in 95 percent of
cases. Metastasis was positive in 15 percent of those
specimens, and long-term follow-up determined a
13 percent chance of recurrence in the setting of
a positive node.” Sentinel lymph node biopsy should be
considered for disease staging in lesions 0.76 to 0.85 mm
thick with ulceration and greater than one mitoses. Sen-
tinel lymph node biopsy should also be performed for any
lesion greater than 0.85 mm in thickness*** (Table 6).
Sentinel lymph node biopsy carries a false-nega-
tive rate of 5 to 15 percent; however, biopsy results
have proven to be an important independent pre-
dictor of survival and further disease progression
in patients with clinically negative nodes.*"*

1640

Lymph node biopsy may be suboptimal in
patients with previous wide resection, or when the
draining node is mapped to the parotid gland. Dis-
cordant spread and multiple draining lymph node
basins often exist, precluding secondary lymph
node mapping if not performed concurrently with
wide excision. Elective or therapeutic lymph node
dissection should be reserved for clinically positive
nodes on physical examination or following sen-
tinel lymph node biopsy. Lens et al. performed a
literature review of randomized trials evaluating
the efficacy of elective lymph node dissection in
patients without clinically positive nodal disease
and found no added benefit regarding survival.'* A
large, international, randomized trial (Multicenter
Selective Lymphadenectomy Trial II) is currently
underway to investigate whether positive sentinel
node biopsy results warrant an elective node dis-
section versus nodal basin observation.”

Table 6. Guidelines for Sentinel Lymph Node Biopsy
in Malignant Melanoma*

Sentinel
Lymph Node
Melanoma Thickness Biopsy!!"%°
<0.76 mm No
<0.76 mm; positive ulceration/regression, No
mitosis >1 mm?
>().76 to <0.85 mm; no ulceration/regression, No
mitosis <1 mm?
>().76 to <0.85 mm; positive ulceration/ Yes
regression, mitosis >1 mm?
>0.85 to <1.00 mm Yes
>1.00 mm Yes

*Adapted from Levine SM, Shapiro RL. Surgical treatment of malig-
nant melanoma: Practical guidelines. Dermatol Clin. 2012;30:487-501.
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Table 7. Recommended Resection Margins, Nonsurgical Therapies, Adjuvant Treatments, Lymph Node Sampling
Criteria, and 5-Year Survival Rates for Merkel Cell Carcinoma

Resection Nonsurgical Regional Lymph AJCC 5-Year
Margin®657% Therapy Adjuvant Therapy* Node Samplingt Survival (%)>]
Tis (in situ) 1 cm/Mohs XRT XRT Yes Poorly defined
T1 (<2 cm) 1 cm/Mohs XRT XRT, chemotherapy Yes 60
T2 (2.01-5.0 cm) 2 cm/Mohs XRT XRT, chemotherapy Yes 58
T3 (>5 cm) 2 cm XRT XRT, chemotherapy Yes 49
T4 (invasion of fascia, 2 cm XRT XRT, chemotherapy Yes 47

muscle, or bone)

AJCC, American Joint Committee on Cancer; XRT, radiotherapy.

*Merkel cell is a radiosensitive tumor and radiotherapy is recommended for all lesions. Chemotherapy has no randomized data and is

indicated only for palliation and distant metastases.

11If results of the sentinel lymph node biopsy are positive, completion lymph node dissection is indicated.
tMerkel cell carcinoma disease-free survival rates are 81% for stage I, 67% for stage II, 52% for stage III, and 11% for stage IV.

Clinical Characteristics

Merkel cell carcinoma, a neuroendocrine
tumor, is an aggressive form of skin cancer with
a high rate of treatment failure and local recur-
rence.”® The lesion is typically found in older,
immunocompromised, fair-skinned women, with
50 percent of lesions occurring in the head and
neck and 5 to 10 percent of those occurring on
the eyelids. The cause of the cancer may be sec-
ondary to polyomavirus infection in up to 80 per-
cent of cases, and the prevalence of this disease is
high in human immunodeficiency virus—positive
individuals.’”* Merkel cell carcinoma presents
as a firm and painless fleshy nodule with a red or
blue discoloration, and is likely to occur on sun-
exposed areas.”

The associated mortality rate is significantly
affected by nodal metastasis. Disease-free survival
at 5 years with node-negative disease is closer to
83 percent, whereas nodal disease decreases sur-
vival at 5 years to 58 percent.” The staging sys-
tem for Merkel cell carcinoma is basic, with 2 cm
defined as the difference between stage 1 and
stage 2. Nodal or distant metastasis will upstage
to stages 3 and 4, respectively.'” In a review of 251
treated patients using this system, Allen et al.'’
determined that disease stage at presentation
can be correlated as an independent predictor
of survival (stage I, 81 percent; stage II, 67 per-
cent; stage III, 52 percent; stage IV, 11 percent; p
= 0.001). In addition, the authors did not find a
decreased rate of recurrence with a surgical mar-
gin of more than 1 cm (<1 c¢m, 9 percent; >1 cm,
10 percent; p=0.83).

Treatment Guidelines

The current standard of care for Merkel cell
carcinoma is surgical resection with wide loca-
tion excision or Mohs therapy. Wide surgical

excision margins are recommended, with a 1-cm mar-
gin for lesions less than 2 ¢cm in clinical size, and a
2-cm margin for those larger than 2 ¢m.% In addi-
tion, because of the high rate of occult nodal
metastasis, sentinel lymph node biopsy is recom-
mended at the time of resection for all tumor
sizes (Table 7).

Adjuvant radiotherapy also plays an important
role in the management of Merkel cell carcinoma,
as it is a very radiosensitive tumor. Following exci-
sion, adjuvant radiotherapy following resection
has demonstrated a 3.7-fold decrease in recur-
rence.®®! In a multicenter trial, Boyer et al. evalu-
ated marginal recurrence and survival rates in 45
patients that had undergone resection and postop-
erative radiation therapy compared with resection
only. At an average 27.8 months of follow-up, there
were four cases (16 percent) of local recurrence in
the group that had not received radiotherapy, and
none in the combined group (p=0.12).%*
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