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EXCLUSIVE

[s your patient a candidate for
Mohs micrographic surgery?

This guide for family physicians describes the advantages
of Mohs surgery and which patients make good
candidates for the procedure.

PRACTICE
RECOMMENDATIONS

> Consider Mohs surgery
for patients who have
lesions located mainly in
regions of the face that make
excision difficult without
significant scarring. (A)

> Consider Mohs surgery for
basal cell carcinoma and
squamous cell carcinoma
that typically involve (but
are not necessarily limited
to) the face, as the procedure
significantly reduces
recurrence rates and leads to
cure rates of up to 99%. (A)

Strength of recommendation (SOR)

Good-quality patient-oriented
evidence

Inconsistent or limited-quality
patient-oriented evidence

© Consensus, usual practice,
opinion, disease-oriented
evidence, case series
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ohs micrographic surgery (MMS) is a unique der-
M matologic surgery technique that allows the der-
matologist to fill the concomitant roles of surgeon
and pathologist. It is utilized for the extirpation of skin malig-
nancy, with an emphasis on tissue preservation and imme-
diate surgical margin evaluation. In MMS, the Mohs surgeon
acts as the surgeon for physical removal of the lesion and the
pathologist during evaluation of frozen section margins.'
Primary care providers (PCPs) are on the frontlines of man-
agement of cutaneous malignancy. Whether referring to Der-
matology for biopsy or performing a biopsy themselves, PCPs
can assure optimal treatment outcomes by guiding patients to
evidence-based treatments, while still respecting the patient’s
wishes. In this evidence-based review of the advantages, improved
outcomes, and safety of Mohs surgery for the treatment of com-
mon and rare skin neoplasms, we provide our primary care col-
leagues with information on the indications, process (the order
in which steps of the procedure are performed), and techniques
used for treating cutaneous malignancies with Mohs surgery.

When is Mohs surgery appropriate?
MMS has typically been reserved for treatment of cutaneous
malignancy in cosmetically sensitive areas where tissue pres-
ervation is key. In 2012, Connolly et al released appropriate
use criteria (AUC) for MMS.? (See “An app that helps clinicians
apply the criteria for Mohs surgery” on page E5.) Within the
AUC, there are 4 major qualitative and quantitative categories
when considering referral for MMS:

o area of the body in which the lesion manifests

« the patient’s medical characteristics

 tumor characteristics

« the size of the lesion to be treated.?

I Areas of the body are divided into 3 categories by the
AUC according to how challenging tumor extirpation is ex-
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The procedure’s
emphasis on
evaluating 100%
of tissue margins
and tissue
preservation
give it many
inherent
advantages
over wide local
excisions.

E2

pected to be and how critical tissue preserva-
tion is. Areas termed “H” receive the highest
score for appropriate Mohs usage, followed
by areas “M” and “L.”

I Patient medical characteristics that
should be taken into account when referring
for Mohs surgery are the patient’s immune
status, genetic syndromes that may predis-
pose the patient to cutaneous malignancies
(eg, xeroderma pigmentosa), history of ra-
diation to the area of involvement, and the
patient’s history of aggressive cutaneous
malignancies.

I Tumor characteristics. The most com-
mon malignancies treated with MMS include
basal cell carcinoma (BCC) and squamous
cell carcinoma (SCC). These malignancies
are further delineated through histologic
evaluation by a pathologist or dermatopa-
thologist. Aggressive features of a BCC on
any area of the body that warrant referral to a
Mohs surgeon include morpheaform/fibros-
ing/sclerosing histologic findings, as well as
micronodular architecture and perineural
invasion. Concerning histologic SCC findings
that warrant Mohs surgery through the AUC
include sclerosing, basosquamous, and small
cell histology, as well as poorly differentiated
and/or undifferentiated SCC.

Melanoma in situ and lentigo maligna,
which are variants of melanoma limited to
the epidermis without invasion into the un-
derlying dermis, are included within the AUC
for MMS. For invasive melanoma (melanoma
that has invaded into the dermis or subcuta-
neous tissue), MMS has been shown to have
marginal benefit but currently is not included
within the AUC.?

Due to excellent margin control via im-
mediate microscopic evaluation of surgical
margins, MMS is an appropriate treatment
choice and indicated for many more un-
common cutaneous malignancies, includ-
ing sebaceous and mucinous carcinoma,
microcystic adnexal carcinoma, Merkel cell
carcinoma, leiomyosarcoma, dermatofi-
brosarcoma protuberans, atypical fibroxan-
thoma, angiosarcoma, and other more rarely
encountered clinical malignancies.?

I Tumor size. When considering a refer-
ral to MMS for cancer extirpation, the size
of the tumor does play a role; however, size

depends on the type of tumor as well as the
location on the body. In general, most skin
cancers of any size on the face, perianal area,
genitalia, nipples, hands, feet and ankles, or
pretibial surface are appropriate for Mohs
surgery. Skin cancers on the trunk and ex-
tremities are also appropriate if they are
above a certain size specified by the AUC. Tu-
mor type and whether they are recurrences
also factor into the equation.

Who will do the procedure?

A recent review showed that PCPs were more
likely to refer patients to plastic surgery rather
than Mohs surgery for skin cancer removal,
especially among younger female patients.*
This is likely because of the perception that
plastic surgeons do more complex closures
and have more experience removing diffi-
cult cancers. Interestingly, this same study
showed that Mohs surgeons may actually be
doing several-fold more complex closures
(flaps and grafts) on the nose and ears than
plastic surgeons at similar practice settings.*

Aside from Mohs surgeons doing more
closures, perhaps the biggest difference be-
tween Mohs surgeons and plastic surgeons
is the pathology training of the Mohs sur-
geon. Mohs surgeons evaluate 100% of the
tissue margins at the time of the procedure
to both ensure complete tumor removal and
to preserve as much tumor-free skin as pos-
sible, ultimately resulting in decreased re-
currences and smaller scars. In contrast, the
plastic surgeon’s rigorous training typically
does not include extensive dermatopathol-
ogy training, particularly the pathology of
cutaneous neoplasms. Plastic surgeons will
often send pathologic specimens for evalu-
ation, meaning patients have to wait for
outside histologic confirmation before their
wounds can be closed. Additionally, the his-
tologic evaluation is often not a full-margin
assessment, as not all labs are equipped for
this technique.

I Consider early consultation with a
Mohs surgeon for tumor extirpation to keep
the defect size as small as possible, as MMS
does not require taking margins of healthy
surrounding tissue, in contrast to wide local
excisions (WLEs; FIGURE 1). A smaller initial
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incision will result in a smaller scar, which is
likely to have better cosmetic outcomes and
decreased risk for wound infection.

Before consultation, include a picture
of the surgical site with the patient’s referral
documentation or have the patient present a
photo from his or her phone to the Mohs sur-
geon. (If a camera or cell phone is not avail-
able, triangulation of the site’s location using
cosmetic landmarks can be documented in
the patient’s chart.)

What the patient can expect

during preop visits

During an initial consultation, patients can
expect an evaluation by the surgeon that will
include more photo taking, a discussion of
the surgery, and possibly, performance of an
in-clinic biopsy of suspicious lesions. Many
practices, including the authors, use a photo
capturing add-on for the EMR in the office.>”

During the consent process, MMS is de-
scribed to the patient using lay language and,
often, pictorial depictions of the procedure.
While explaining that the procedure helps
preserve healthy tissue and limit the size of the
resulting scar, the surgeon will typically man-
age the expectations of the patient prior to the
first incision. Many clinically small lesions can
have significant subclinical extension adjacent
to, or on top of, cosmetic landmarks, requiring
a flap or graft to close the surgical defect with
acceptable cosmetic outcomes.?

1 One more time. Immediately before
surgery, the surgeon will again review the
procedure with the patient, using photos of
the biopsy site taken during the initial con-
sult, in conjunction with patient verification
of the biopsy site, to verify the surgical site
and confirm that the patient understands and
agrees to the surgery.

A look at how Mohs surgery

is performed

MMS typically is performed in the outpatient
setting but can also be performed in an oper-
atingroom or outpatient surgical center. MMS
can be performed in a nonsterile procedure
room with surgeons and assistants typically
utilizing clean, nonsterile gloves, although
many Mohs surgeons prefer to perform part,

N MDEDGE.COM/FAMILYMEDICINE

FIGURE 1
A smaller wound defect with

Mohs surgery vs wide local excision

A

There is a clear difference between wide local excision (A) and Mohs micrographic
surgery (B) in regard to postsurgical wound defect and potential scar length.

or all, of the technique using sterile gloves.’
A recent systematic review and large meta-
analysis showed no significant difference in
postsurgical site infections when comparing
the use of sterile vs nonsterile gloves.'

Prior to initial incision, the site is marked
with a surgical pen and given 1-mm margins
around the clinically visualized lesion. The
site is then cleansed with an antiseptic, typi-
cally a chlorhexidine solution. Local anes-
thesia is employed, most commonly with a
1:100,000 lidocaine and epinephrine injec-
tion. Marking of the tumor prior to numbing is
imperative, as the boundaries of the tumor are
typically obscured when the local cutaneous
vasculature constricts and causes visualized
blanching of adjacent skin. Many Mohs sur-
geons perform a brief curettage of the lesion
with a nondisposable, dull curette to better
define the tumor edges and to debulk any ob-
vious exophytic tumor noted by the naked eye.

Prior to the first incision, the surgical
site is scored in a variety of ways in order to
properly orient the tissue after it has been re-
moved from the patient. Mohs surgeons have
differing opinions on how to score and/or
mark the tissue, but a common practice is to
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FIGURE 2

IMAGE COURTESY OF DANE HILL, MD

Scalpel angle allows for beveling of tissue

The Mohs surgeon uses a 45° angle, with the tip of the scalpel pointing toward the

e -

lesion and the handle pointing away from it, in order to bevel the tissue being excised.

E4

make a nick at the 12 o’clock position. Follow-
ing removal of the first stage, the nick will be
visible on both the extirpated tissue and the
tissue just above the surgical defect. This pre-
vents potential confusion regarding orienta-
tion during tissue processing.

The majority of all WLEs are performed
utilizing the scalpel blade at an angle 90° per-
pendicular to the plane of the skin. In MMS, a
signature 45° angle with the tip of the scalpel
pointing toward, and the handle pointing away
from, the lesion is commonly used in order to
bevel the tissue being excised (FIGURE 2). Once
the tissue is excised, hemostasis is obtained
using electrodessication/electrofulguration or
electrocoagulation.

Tissue processing and microscopic
evaluation
The technique of beveling allows the epider-
mis, dermis, and subcutaneous tissue to lie
flat on the tissue block, so the Mohs surgeon
can evaluate 100% of the excised tissue’s mar-
gins. The tissue is transported to a nearby
lab for staining and processing. Even if near-
perfect beveling is achieved, many stages will
require bisecting, quadrissecting, or relaxing
cuts in order to allow the margins to lie flat on
the tissue block.

Using the scoring system made prior to

incision, the tissue is oriented and stained
with colored ink. Subsequently, a map is
made with sections highlighting the colors
used to stain designated areas of the tissue.
This step is imperative for orientation dur-
ing microscopic evaluation. Additionally, the
map serves as a guide and log, should a sec-
tion of the specimen have an involved margin
and require another stage.

Once fixed to the block, the tissue is en-
gulfed in appropriate embedding medium
and placed within the cryostat. The block is
slowly cut to produce several micron-thin
wafers of tissue that are then mounted on
glass slides and processed with hematoxylin
and eosin (H&E) or various stains. The first
wafers of tissue that come from the tissue
block are those that are closest to the margin
that was excised. Thus, 100% of the epidermis
and deep margin can be visualized. “Deeper
sections” are those that come from deeper
cuts within the tissue and are more likely to
show the malignant neoplasm.

The evaluation of immediate margins
at the very edge of the tissue is in contrast to
the technique of “bread-loafing,” which is the
standard of evaluating margins after a WLE."!
With this process, the pathologist examines
sections that are cut 2- to 4-mm apart. This
process only allows the pathologist to examine
roughly 1% of the total tissue that was excised,
and large variability in cutaneous representa-
tion can occur depending on the individual
who cuts and processes the tissue."

Closing the defect
Once the site is deemed clear of residual tu-
mor, the Mohs surgeon approaches the defect
and determines the most appropriate way
to close the surgical wound. Mohs surgeons
are trained to close wounds using a variety of
methods, including complex linear closures,
flaps, and full-thickness skin grafts. Thought-
ful consideration of local anatomy, cosmetic
landmarks that may be affected by the closure
method, and local tissue laxity are evaluated.
Depending on the location, a second-
ary intention closure may prove to be just
as effective and cosmetically satisfying as
a primary intention closure. In light of the
many methods of closure, a complex or large
surface area defect may better be suited for
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An app that helps
clinicians apply
the criteria

for Mohs surgery

”

“Mohs Surgery Appropriate Use Criteria
is a free and easy-to-use smartphone
application to help determine whether
Mohs micrographic surgery (MMS) is
appropriate for a particular patient.

Clinicians can enter the details of a
recent skin cancer biopsy along with
patient information into the app and

it will calculate a score automatically
categorized into 1 of 3 categories:
"appropriate,” "“uncertain,” and “not
appropriate” for MMS. The clinician can
then talk to the patient about a possible
referral to a Mohs surgeon, depending on
the appropriateness of the procedure for
the patient and their tumor.

evaluation and closure by another specialist
such as an ENT physician, ophthalmologist,
or plastic surgeon.

Lower recurrence rates for patients
who undergo Mohs surgery

As noted earlier, the cutaneous malignancies
most commonly treated with MMS are BCCs,
followed by SCCs.” Comparison studies be-
tween WLE and MMS show clinically signifi-
cant differences in terms of recurrence rates
between the 2 procedures.

I For BCCs, recurrence rates for excisions
vs MMS are 10% and 1%, respectively.'*'® Aran-
domized trial reviewing 10-year recurrence of
primary BCCs on the face showed recurrence
rates for MMS of 4.4% compared to 12.2% for
WLE." This study also showed recurrence rates
for recurrent facial BCCs treated with MMS to
be 3.9% vs 13.5% for standard WLE."”

1 SCC. The evidence similarly supports
the efficacy of MMS for SCCs. A recent study
showed primary T2a tumors had a 1.2% local
recurrence rate with Mohs vs a 4% recurrence
rate with WLE at an average follow-up of 2.8
years.'”® Another study showed that primary
tumors that were < 2 cm in diameter had a
5-year cure rate of 99% with Mohs surgery."

N MDEDGE.COM/FAMILYMEDICINE

I Melanoma in situ. A few studies have
shown no clinically significant benefit of
MMS compared to WLE when it comes to
melanoma in situ.'** However, a more re-
cent article by Etzkom et al noted the ability
to potentially upstage melanoma in situ and
invasive melanoma after reviewing periph-
eral and deep margins during MMS.* In this
study, the authors uniquely delayed wound
closure if upstaging was established and the
need for a sentinel lymph node biopsy was
warranted. This approach to MMS with de-
layed closure ultimately paved the way for
very low recurrence rates. JFP
CORRESPONDENCE

Andres Garcia, MD, 2612 112th Street, Lubbock, TX 79423;
agarcia326@gmail.com
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care for treating
cutaneous
malignancy

in light of its
high cure rates
and maximal
conservation

of tissue in
sensitive
locations.

E5



THE JOURNAL OF

PRACTICE

E6

17. van Loo E, Mosterd K, Krekels GA, et al. Surgical excision versus
Mohs’ micrographic surgery for basal cell carcinoma of the face:
a randomised clinical trial with 10 year follow-up. Eur J Cancer.
2014;50:3011-3020.

18. Xiong DD, Beal BT, Varra V, et al. Outcomes in intermediate-
risk squamous cell carcinomas treated with Mohs micrographic

surgery compared with wide local excision. ] Am Acad Derma-
tol. 2020;82: 1195-1204.

19. Trofymenko O, Bordeaux JS, Zeitouni NC. Melanoma of the face
and Mohs micrographic surgery: nationwide mortality data anal-

THE JOURNAL OF FAMILY PRACTICE | JULY/AUGUST 2021

2f

2

=3

—

ysis. Dermatol Surg. 2018;44:481-492.

. Nosrati A, Berliner JG, Goel S, et al. Outcomes of melanoma in

situ treated with Mohs micrographic surgery compared with wide
local excision. JAMA Dermatol. 2017;153:436-441.

. Etzkom JR, Sobanko JF, Elenitsas R, et al. Low recurrences for in

situ and invasive melanomas using Mohs micrographic surgery
with melanoma antigen recognized by T cells 1 (MART-1) im-
munostaining: tissue processing methodology to optimize patho-
logic and margin assessment. /] Am Acad Dermatol. 2015;72:
840-850.

| vOL 70, NO 6



