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After completing this learning activity, participants should be able to identify the proper necessary pre-surgical concepts and procedures to optimize the overall patient surgical
experience and to prevent avoidable poor outcomes; identify characteristics of patients who may not be good surgical candidates and describe alternative surgical treatments; describe
how to surgically manage patients on antithrombotic medications, identify patients at increased risk of surgical infections; describe proper surgical site preparation and explain use of
and risks associated with local anesthetics as well as explain methods to help prevent wrong-site procedures.
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Cutaneous surgery has become critical to comprehensive dermatologic care, and dermatologists must
therefore be equipped to manage the risks associated with surgical procedures. Complications may occur at
any point along the continuum of care, and therefore assessing, managing, and preventing risk from
beginning to end becomes essential. This review focuses on preventing surgical complications pre- and
postoperatively as well as during the surgical procedure. (J Am Acad Dermatol 2021;84:883-92.)
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Abbreviations used:

BCC: basal cell carcinoma

CHG: chlorhexidine gluconate

ED&C:  electrodesiccation and curettage
LAs: local anesthetics

MMS: Mohs micrographic surgery
NMSCs: nonmelanoma skin cancers
PDT: photodynamic therapy

PIL: povidone-iodine

RT: radiotherapy

SCC: squamous cell carcinoma
SSI: surgical site infection

WSPs:  wrong-site procedures

PATIENT SELECTION

Key points

e Assessing patient and tumor characteristics can
optimize the treatment approach

¢ Nonsurgical modalities are alternatives for poor
surgical candidates or patients with low-risk tu-
mor types and have varying efficacy

The standard treatments for low- and high-risk
nonmelanoma skin cancers (NMSCs) are excision
with postoperative margin assessment and Mohs
micrographic ~ surgery  (MMS),  respectively.
Randomized trials and meta-analyses have estab-
lished the efficacy of surgery compared with nonsur-
gical treatment modalities for NMSCs."

Electrodesiccation and curettage (ED&C) is a cost-
effective first-line treatment for selected small,
nonaggressive NMSCs.”” While few trials report
post-ED&C recurrence rates, 1 prospective study
documented 5-year recurrence rates of approxi-
mately 5% compared with 3.5% after excision and
2.1% after MMS.” A major drawback includes the lack
of histologic margin confirmation. Treatment with
ED&C should be limited to primary, small, well-
defined tumors."’ For midfacial NMSCs, surgical
excision and MMS can provide better cosmesis.
ED&C is not recommended for NMSCs along embry-
onic fusion planes (ie, the medial canthi, nasolabial
folds, and nasal alae) because a recurrent tumor
buried beneath scar tissue is harder to treat."'

High-risk patients who are poor candidates for
extensive surgery or who have high-risk tumors
necessitating adjuvant therapy should be considered
for radiotherapy (RT), including superficial or ortho-
voltage RT, electron beam therapy, or dose-rate
brachytherapy.”'*'? Protocols vary and can be
modified based on age, although dosage generally
ranges from 3 to 5 Gy three to five times weekly for a
total of 50 to 70 Gy. Reported 5-year cure rates are
92% for basal cell carcinoma (BCC) and 80%
for squamous cell carcinoma (SCC)."* RT is
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contraindicated in patients with connective tissue
disease or genodermatoses that increase susceptibil-
ity to skin cancer(s).

Photodynamic therapy (PDT) is not recommen-
ded for invasive SCC but may be efficacious for low-
risk BCC and SCC in situ. BCCs treated with PDT
may show initial tumor clearance but can have high
recurrence rates on long-term follow-up, depend-
ing on the histopathologic subtype.'” Superficial,
rather than nodular or infiltrative, BCCs may have
improved responses to PDT likely because of the
limited penetration of 5-aminolevulinic acid and
light into the reticular dermis.'® A greater number of
treatments with PDT may be associated with
improved response rates.'” Curettage before PDT
may improve cure rates. Similarly, curettage before
cryotherapy may produce higher cure rates. High
cure rates (>90%) with cryotherapy have been
reported, although in the published literature
tumor characteristics were not uniform and the
methods used may be impractical (eg, multiple
freezes at >60 seconds duration) and widely
variable. '

Topical chemotherapies, including imiquimod
and 5-fluorouracil, are not recommended for inva-
sive SCC but can be used for low risk BCCs (and
possibly SCC in situ).*"'*'® A recent 5-year random-
ized control trial demonstrated increased efficacy
with imiquimod over 5-fluorouracil for superficial
BCCs.”' PDT has shown inferior efficacy to
5-fluorouracil for superficial BCC.”'

Locally advanced or metastatic BCCs can be
treated with hedgehog inhibitors, including vismo-
degib** and sonedegib.” The international open-
label STEVIE trial demonstrated objective response
rates of 68.5% for patients with locally advanced
disease, with about half exhibiting complete
response and half exhibiting partial response.”’
Vismodegib has also been used as neoadjuvant
treatment,”” producing a 35% reduction in surgical
defect size in clinical trials.”® While theoretical
concern exists regarding the risk of skip lesions
affecting surgical margin integrity in patients treated
with vismodegib, Soon et al’’ showed that with
wide-margin MMS post vismodegib, no patients had
skip areas on pathologic evaluation.

Locally advanced or metastatic SCC can be treated
with surgical resection with or without adjuvant
radiation or with epidermal growth factor inhibitors
and cisplatin, as single agents or in combination.’
More recently, immunotherapies including pembro-
lizumab and cemiplimab offer new options for
patients with locally advanced cutaneous and met-
astatic SCC.”>*
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SPECIAL PATIENT CHARACTERISTICS

Key points

¢ Allergies should be identified early to prevent and
manage potential reactions

e Special patient populations necessitate specific
preoperative planning

A history of allergic reactions should be elicited
preoperatively, particularly to anesthetics, latex,
antiseptics, wound dressings, and oral and topical
antibiotics.”*" Minor reactions to local anesthetics
(LAs) include type IV delayed contact dermatitis,
which usually results from exposure to topical
antibiotics, antiseptics, or wound dressings. True
type I immunoglobulin E—mediated anaphylaxis
to LA is rare (<1%).”” Anaphylaxis to preservatives
within LA, or other concomitant exposures,
including antibiotics or latex, are more common
than true LA reactions.” If concern for true type I
allergy exists, the patient should be referred to an
allergist for presurgical testing of alternatives, which
may include preservative-free lidocaine, prilocaine,
or bupivacaine because there is limited amide cross-
reactivity.”* Other alternatives include tumescent
anesthesia with normal saline, benzyl alcohol, or
diphenhydramine.”” Type 1 latex allergy can range
from mild (urticaria) to rare severe reactions (an-
gioedema or anaphylaxis). Vinyl, nitrile, or latex-free
gloves should always be available.

A thorough investigation of medical comorbid-
ities and medications (including supplements) can
help guide surgical planning. Elderly patients may
experience benign essential tremors, musculoskel-
etal issues, or cognitive decline that complicate
perioperative and postoperative care.”® While intra-
operative bleeding caused by hypertension can
slightly increase operative times, a study of elderly
patients undergoing MMS found that mild to moder-
ate hypertension did not pose a significant risk and
should not prevent or delay surgery.”’ In cases of
severe hypertension, cardiology guidelines recom-
mend considering a delay for elective major sur-
gery.” Generally, patients with =3 blood pressure
measurements >180/110 mm Hg over 1 hour should
postpone surgery to allow further evaluation.”

Appropriate preoperative preparation for preg-
nant patients increases the likelihood of safe, suc-
cessful surgery. Surgery is safest during the second
trimester (weeks 13-24) or postpartum, but should not
be delayed for high-risk cutaneous malignancies,
such as melanoma.” Maternal positioning in the left
lateral tilt position of 30° using a wedge or pillow
under the hip or between the knees can prevent
inferior vena cava compression and fetal oxygen
compromise.”” Chlorhexidine and alcohol are safe
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antiseptics, while iodine and hexachlorophene have
reported associations with fetal hypothyroidism and
teratogenesis, respectively.””*’ Small locally admin-
istered doses of lidocaine and epinephrine are gener-
ally considered safe if not injected intravascularly,
because endogenous epinephrine release during
times of stress is greater than what would be intro-

e . . 39,40
duced via injection during cutaneous surgery.””"

ANTITHROMBOTIC MEDICATIONS

Key points

e Antithrombotics rarely require discontinuation
before dermatologic surgery

¢ In the setting of large repairs, discussion with the
prescribing provider regarding whether to
continue newer oral anticoagulants is appropriate

Prescription medications, over-the-counter drugs,
and herbal supplements can all impair clotting
(Table D, and approximately 25% to 38% of patients
undergoing dermatologic surgery take antithrom-
botic medications.”" ™’ Early studies showed a
nonsignificant difference in postoperative bleeding
in patients taking aspirin, warfarin, or nonsteroidal
anti-inflammatory drugs versus control subjects,
while intraoperative bleeding was either nonsignif-
icant or easily controlled.”*

Larger systematic analyses have confirmed the lack
of significant increase in complications for patients
taking aspirin or nonsteroidal anti-inflammatory
drugs compared with control subjects during cuta-
neous surgery.'”"® In contrast, increased bleeding
complications have been shown in patients who are
taking warfarin.””*® To address this risk, the interna-
tional normalized ratio should be checked preoper-
atively. Procedures in patients with values >3.5 may
be delayed to minimize the risk of hemorrhage."”"

The thienopyridines (clopidogrel, ticlopidine,
and prasugrel) are potent irreversible platelet in-
hibitors. Prospective studies documented increased
bleeding in patients who were taking clopidogrel
during dermatologic surgery, but complications were
manageable and without sequelae.”””' Even for
patients taking both clopidogrel and warfarin whose
relative risk of bleeding is increased, the absolute risk
of bleeding is still low. " Thus, continuing antiplatelet
medications is recommended.

Newer oral anticoagulants, including dabigatran,
rivaroxaban, and apixaban, have become more
common.”’ Patients taking newer oral anticoagulants
may experience more postoperative bleeding than
those taking traditional anticoagulants; however,
such complications are generally rare and mild.”*>?
In rare instances, hematomas have developed in
patients on newer oral anticoagulants requiring large
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Table 1. Anticoagulation agents listed by category

Category Agent

Prescription
medications

Clopidogrel, ticlopidine, dabigatran,
warfarin, LMWH, rivaroxaban,
argatroban, apixaban, and
edoxaban

Over-the-counter  Aspirin and NSAIDs
drugs

Foods/herbal
supplements

Fish oil, garlic, ginger, ginkgo,
ginseng, feverfew, licorice, and
danshen

LMWH, Low molecular weight heparin; NSAID, nonsteroidal anti-
inflammatory drug.

repairs. These patients may benefit from simpler
repairs and avoiding large flaps when possible.
When a large repair cannot be avoided, particular
attention to perioperative hemostasis or preopera-
tive discussion with the patient and other providers
may help guide decision-making with respect to the
risks and benefits of cessation.”

In general, patients undergoing dermatologic
surgery should be instructed to continue antithrom-
botic medications as the risks of bleeding (.e.,
postoperative hematoma) are small, manageable,
and have a lower risk for morbidity than thrombo-
embolic events.”"”” Individualized patient risk man-
agement may be required, allowing procedure type
and patient factors to guide decision-making along
with discussion with the primary prescriber.”®’
Meticulous intraoperative hemostasis, minimizing
undermining, pressure dressings, and patient edu-
cation can maximize patient safety and minimize
bleeding risk. """

PRESURGICAL IDENTIFICATION OF

PATIENTS AT INCREASED RISK OF

INFECTION

Key points

e The American Heart Association has redefined
patients who are at greatest risk for postsurgical
infections, limiting the wuse of antibiotic
prophylaxis

e Patients with indwelling devices such as pros-
thetic joints are at greater risk for infection,
although guidelines do not recommend routine
antibiotic prophylaxis

There is a low risk of significant bacteremia in
dermatologic procedures, supporting the recom-
mendation of conservative antibiotic prophylaxis
use.” " However, patients at higher risk for surgical
site infection (SSI), endocarditis, or contamination
of prosthetic joints deserve special consideration
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Table II. Conditions that require versus those that
no longer require preprocedure antibiotic
prophylaxis

Require prophylaxis No longer require prophylaxis

Prosthetic cardiac valves

History of infective
endocarditis

Cardiac transplant patients
with cardiac valvular
disease

Cardiac valve repairs with
prosthetic material or
device that has been
repaired in the past
6 months

Unrepaired congenital
heart defects (including
palliative shunts and
conduits)

Mitral valve prolapse
Rheumatic heart disease

Bicuspid valve disease

Calcified aortic stenosis

Congenital heart conditions
(ventricular septal defect,
atrial septal defect, and
hypertrophic
cardiomyopathy)

Repaired congenital heart
defect with residual
defect at or adjacent to
the site of prosthetic
path or device

when the surgical site is infected or when mucosal
sites are involved.””%"%? High-quality guidelines
based on dermatologic surgery are lacking, and
have mostly been adapted from the dental
literature.

The American Heart Association redefined cardiac
patients at high risk for infection from dental
procedures in their latest guidelines (Table ID),
eliminating about 90% of patients for whom anti-
biotic prophylaxis had previously been recommen-
ded.®" In addition, updated guidelines do not
recommend prophylaxis for indwelling devices
such as cardiac pacemakers and internal defibrilla-
tors.”” Pathogen-directed prophylaxis guidelines are
summarized in Table 1117 The American Academy
of Orthopedic Surgeons with the American Dental
Association published guidelines for dental patients
with total joint replacement,”” which have been
extrapolated to dermatologic procedures. Recent
updates recommend discontinuation of routine pro-
phylactic antibiotics for patients with hip and knee
prosthetic joint implants who are undergoing dental
procedures.”**” In summary, no antibiotic prophy-
laxis is required for patients with cardiac disease or
total joint replacement, if the repair is uncomplicated
and performed on a noninfected and nonmucosal
site.
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Table III. Antibiotic prophylaxis regimens and their indications
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Indication Main pathogen(s) of concern Antibiotic(s) Dosage(s)
Prophylaxis for infective Staphylococci and streptococci Amoxicillin 2 g PO adults and 50 mg/kg PO
endocarditis children
Prophylaxis for contaminated Staphylococcus aureus and Amoxicillin 2 g PO adults and 50 mg/kg PO
surgical site B-hemolytic streptococcus children
Prophylaxis for newly implanted S epidermidis and MRSA Vancomycin 1 g IV adults
prosthetic cardiac valves or
prophylaxis for possible
infection with Staphylococcus
epidermidis or MRSA
Prophylaxis for oral pathogen Streptococcus viridans Amoxicillin 2 g PO adults and 50 mg/kg PO
infection children
Prophylaxis for high-risk S aureus and S epidermidis Amoxicillin 2 g PO adults and 50 mg/kg PO
hematogenous joint infection children
Prophylaxis for patients who are  Staphylococcus and Cephalexin 2 g adults and 50 mg/kg PO
allergic to penicillin streptococcus children
Clindamycin 600 mg adults and 20 mg/kg

Prophylaxis for patients who
cannot take PO medications

Prophylaxis for patients who are
penicillin allergic and cannot
take PO medications

Staphylococcus and
streptococcus

Staphylococcus and
streptococcus

Azithromycin
Clarithromycin
Ampicillin
Cefazolin
Ceftriaxone
Clindamycin
Cefazolin

Ceftriaxone

children

500 mg adults and 15 mg/kg
children

500 mg adults and 15 mg/kg
children

2 g IM/IV adults and 50 mg/kg
IM/IV children

1 g IM/IV adults and 50 mg/kg
IM/IV children

1 g IM/IV adults and 50 mg/kg
IM/IV children

600 mg IV/IM adults and 20 mg/
kg children

1 g IM/IV adults and 50 mg/kg
IM/IV children

1 g IM/IV adults and 50 mg/kg

IM/IV children

IM, Intramuscular; IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus; PO, per os.

Recent studies have refuted the notion that
certain repairs (e.g., grafts) and sites (e.g., below
the knee) have higher SSI rates.”>®” However, SSI
prophylaxis should be considered on an individ-
ual basis depending on patient factors such as
bacterial colonization (e.g., severe atopic derma-
titis), smoking status, comorbidities including
diabetes or immunosuppression, lesional factors
such as proximal infection, and risk of morbidity
should wound infection occur. If antibiotic pro-
phylaxis is given, the World Health Organization
recommends dosing within 120 minutes prepro-
cedure to prevent SSIs; prolonged prophylactic
antibiotics after surgery are not recommended.”’
Indiscriminate antibiotic use should be discour-
aged because it increases the risk of adverse
events including drug reactions and antimicrobial
resistance.””"

SURGICAL SITE PREPARATION

Key points

e When choosing an antiseptic, considerations
include onset and duration of action, spectrum
of coverage, efficacy, and toxicity

e Chlorhexidine gluconate (CHG) has been shown
to be more efficacious in preventing SSI than
iodophor compounds

Commonly used preoperative skin antiseptic
preparations include isopropyl alcohol, povidone-
iodine (PD), and CHG. Qualities to consider when
choosing an antiseptic include onset and duration of
action, spectrum of coverage, efficacy, and
toxicity.”**” The method of skin application has
not demonstrated any impact on preventing SSIs.”’

Alcohol is fast-acting and effective against Gram-
positive and -negative bacteria, fungi, and viruses
but ineffective against spores.”' Its disadvantages
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include short duration of effect and flammability
when in range of a heat-producing device, posing a
risk during electrosurgery.”*’> Combining alcohol
with iodophors or CHG increases efficacy and
duration of action compared with antisepsis with
alcohol only.”*”>

The damaging effect of iodine on protein and
DNA gives it its antimicrobial properties.””’® PI is
effective against Gram-positive and -negative bacte-
ria, yeast, some bacterial spores, protozoa, and
viruses including HIV and hepatitis B virus.”>’*"
Limitations include the risk for contact dermatitis in
iodine-sensitive patients, inactivation by organic
material such as body fluids, and potential for
systemic toxicity.””

CHG has broad efficacy against Gram-positive
and -negative bacteria, many viruses, and fungi.”"
Contamination with organic products does not
inactivate it. It is known to be ototoxic and oculo-
toxic, and PI can be a safe alternative.”"’”® However,
a multicenter study suggested that CHGs can safely
be used on facial sites not involving eyes and ears
assuming careful application.”” Notably, the US Food
and Drug Administration released a warning that
patients with mild contact reactions to CHG may
develop contact anaphylaxis with re-exposure, high-
lighting the importance of thorough history taking.”’
Manifestations may begin with hives, facial swelling,
or difficulty breathing, and can progress to anaphy-
lactic shock.

Parachlorometaxylenol, also known as chlorox-
ylenol, is a CHG alternative that can be safely used on
periocular and periotic sites, with similar but less
efficacious antimicrobial activity compared with
CHG.”" Parachlorometaxylenol is known to have
poor pseudomonal coverage but is frequently
formulated with additive ethylenediaminetetra-
acetic acid to improve antipseudomonal activity.

While literature from other surgical specialties has
mixed evidence on whether iodophor- or CHG-
based preparations are more effective at preventing
SSIs," a recent meta-analysis found that antisepsis
with CHG is associated with greater reduction in SSI
incidence compared with iodophor compounds.” A
survey of MMS surgeons found that CHG is their most
commonly used skin antiseptic except during peri-
ocular procedures, when PI is more often used.”’

ANESTHETICS

Key points

e LAs play an important role in dermatologic
procedures

e Recognizing the signs of lidocaine toxicity can
facilitate appropriate management

J AM ACAD DERMATOL
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The safety of intradermal lidocaine with epineph-
rine in dermatologic surgery has recently been
confirmed with no reports of serious adverse events
in a large patient population with advanced age and
comorbidities.” However, toxicity can occur when
maximum allowable doses are exceeded, and it is
imperative to be aware of dosage guidelines. The
maximum dose of plain 1% lidocaine should not
exceed 5 mg/kg (or 300 mg total), while the dose of
1% lidocaine with epinephrine should not exceed
7 mg/kg (or 500 mg total).”

Systemic toxicity of lidocaine with epinephrine
includes effects on the central nervous system,
cardiovascular system, and skin.”’ Central nervous
system effects include drowsiness, perioral numb-
ness, tongue tingling, tinnitus, diplopia, and metallic
taste, progressing to slurred speech, seizures, and
muscle twitching, and eventually to respiratory ar-
rest.”” Lidocaine can affect the cardiovascular system
by causing myocardial depression, increased con-
duction time, hypotension, hypoxia, acidosis, and
bradycardia. Epinephrine can cause tachycardia,
palpitations, hypertension, or chest pain. Side effects
of lidocaine and epinephrine along with treatment
strategies are presented in Table IV. Of note, patients
may also metabolize LAs at a higher rate or may
experience reduced efficacy.”’

PREVENTING WRONG-SITE PROCEDURES

Key points

e Wrong-site procedures (WSPs) are a leading
cause of serious errors in dermatologic surgery

e Specific protocols should be implemented to
prevent WSPs

Dermatologists performing cutaneous surgery
should institute checklists and stringent quality
assurance policies to reduce preventable errors.
WSPs are the leading cause of serious errors in
dermatologic surgery according to a dermatologist-
reported survey of 150 responses; these errors can
lead to malpractice litigation.”*””

Several issues may complicate adequate site
identification, including biopsy sites on anatomic
areas that are difficult to visualize, sites with previous
procedures or extensive field damage, time lag
between obtaining a biopsy specimen and consult
or treatment, inadequate documentation or lack of
photographs by the referring provider, and patients’
inability to accurately recall biopsy site(s), especially
among the elderly.”*”” Rossy and Lawrence” found
that the most significant factor associated with
patients’ inability to identify their biopsy site was
lack of site visibility.”” One prospective study found
that patients who had multiple biopsy specimens
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Table IV. Potential adverse events of lidocaine and
epinephrine

Clinical symptom Management strategy

Lidocaine

Allergy (anaphylaxis, dif-
ficulty breathing, an-
gioedema, urticaria,
and pruritus)

Central nervous system
(drowsiness, circumoral
numbness, metallic
taste, tingling, slurred
speech, blurred vision,
double vision, seizure,
and respiratory arrest)

Cardiovascular system
(bradycardia with
worsening myocardial
depression, arteriove-
nous block, low blood
pressure, hypoxia, and
acidosis)

Epinephrine

Cardiovascular system
(increased heart rate,
chest pain, palpita-
tions, and high blood
pressure)

Airway maintenance
(oxygen), antihistamines,
subcutaneous
epinephrine, and steroids

Intravenous diazepam and
airway maintenance

Airway maintenance,
cardiopulmonary
resuscitation, pressors,
and intravenous fluids

Vasodilators

obtained in 1 visit and a >6-week time lapse
between the biopsy procedure and surgery had an
increased risk of site misidentification.”” Awareness
of WSP risk factors should guide the practices of
referring providers.

High-quality photography is useful in mitigating
WSP. As many as one fourth of patients undergoing
dermatologic surgery, and one fifth of providers
performing it, may have difficulty identifying biopsy
sites without photography.””'"*'! Having a biopsy
site photograph is associated with a significant
reduction in postponed surgeries and increased
patient confidence in site identification.”” Although
89% of 325 MMS surgeons surveyed considered high-
quality photography most useful in aiding site
identification, =25% of their referring physicians
provided them.”® This statistic should alert referring
physicians to the importance of photography before
obtaining a biopsy specimen and the need to trans-
mit high-quality, color images when referring pa-
tients to other providers for surgery. It may
be helpful to integrate consent for image trans-
mission at the time of biopsy consent, using an
easy, Health Insurance Portability and Accountability
Act—compliant transmission method to send color
photographs. Newer electronic medical record
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software, such as EMA (Modernizing Medicine),
can facilitate seamless integration of photography
into the workflow.'"> However, this can be a
financial, technical, and logistical challenge. In cases
where a physician is unable to provide high-quality
photography, documenting a specific anatomic site
on the pathology report may be critical (for example,
listing anatomic site as the right scaphoid fossa rather
than the right ear).”® Creating a workflow in which
the physician, rather than an assistant, is responsible
for documenting anatomic site may also facilitate
accurate and specific localization.

Finally, technology can affordably and easily
assist in accurate site identification. To capitalize on
the lag time between biopsy procedure and surgery
scheduling, Nijhawan et al” had office staff, when
scheduling patient appointments for MMS consulta-
tion, ask that patients take “selfie,” or self-acquired,
photographs of their unhealed biopsy site and e-mail
them before the appointment or bring them to their
consultation. Providers can also suggest that patients
take such photographs on their personal phones at
the time of the biopsy procedure. More recently,
others have suggested FaceTime video-chat to
confirm anatomic site with the referring provider,
which is compliant with the Health Insurance
Portability and Accountability Act if both parties are
using WPA2 Enterprise Wi-Fi.”’

Starling and Coldiron'” implemented a protocol
involving rebiopsy if a surgical site was in question,
which yielded no WSPs in 7983 MMS cases over
6 years.'”” Dermatologic surgeons and referring
providers can implement such methods to minimize
WSP and optimize patient safety.

CONCLUSION

Presurgical patient evaluation is critical to the
success of cutaneous surgery. By managing the risks
involved in patient selection, care of special pop-
ulations, antithrombotic use, SSI, antiseptic choice,
anesthetic use, and correct surgical site identifica-
tion, dermatologists can make the evidence-based
decisions necessary to prepare their patients for
surgery, minimize their risk of complications, and
optimize their safety.

Conflicts of interest
None disclosed.

REFERENCES
1. Szeimies RM, Ibbotson S, Murrell DF, et al. A clinical study
comparing methyl aminolevulinate photodynamic therapy
and surgery in small superficial basal cell carcinoma (8-20
mm), with a 12-month follow-up. J Eur Acad Dermatol
Venereol. 2008;22:1302-1311.


http://refhub.elsevier.com/S0190-9622(21)00186-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref1
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref1

890 Strickler et al

. Berroeta L, Clark C, Dawe RS, Ibbotson SH, Fleming CJ. A

randomized study of minimal curettage followed by topical
photodynamic therapy compared with surgical excision for
low-risk nodular basal cell carcinoma. Br J Dermatol. 2007;
157:401-403.

. Bath-Hextall F, Ozolins M, Armstrong SJ, et al. Surgical

excision versus imiquimod 5% cream for nodular and super-
ficial basal-cell carcinoma (SINS): a multicentre, non-
inferiority, randomised controlled trial. Lancet Oncol. 2014;
15:96-105.

. Rhodes LE, de Rie M, Enstrom Y, et al. Photodynamic therapy

using topical methyl aminolevulinate vs surgery for nodular
basal cell carcinoma: results of a multicenter randomized
prospective trial. Arch Dermatol. 2004;140:17-23.

. Drucker AM, Adam GP, Rofeberg V, et al. Treatments of

primary basal cell carcinoma of the skin: a systematic review
and network meta-analysis. Ann Intern Med. 2018;169:456-
466.

. Bichakjian C, Armstrong A, Baum C, et al. Guidelines of care

for the management of basal cell carcinoma. J Am Acad
Dermatol. 2018;78:540-559.

. Alam M, Armstrong A, Baum C, et al. Guidelines of care for

the management of cutaneous squamous cell carcinoma. J
Am Acad Dermatol. 2018;78:560-578.

. Rogers HW, Coldiron BM. A relative value unit-based cost

comparison of treatment modalities for nonmelanoma
skin cancer: effect of the loss of the Mohs multiple
surgery reduction exemption. J Am Acad Dermatol. 2009;
61:96-103.

. Chren MM, Linos E, Torres JS, Stuart SE, Parvataneni R,

Boscardin WJ. Tumor recurrence 5 years after treatment of
cutaneous basal cell carcinoma and squamous cell carci-
noma. J Invest Dermatol. 2013;133:1188-1196.

. Lansbury L, Bath-Hextall F, Perkins W, Stanton W, Leonardi-

Bee J. Interventions for non-metastatic squamous cell
carcinoma of the skin: systematic review and pooled analysis
of observational studies. BMJ. 2013;347:f6153.

. Panje WR, Ceilley RI. The influence of embryology of the mid-

face on the spread of epithelial malignancies. Laryngoscope.
1979;89:1914-1920.

. Caccialanza M, Piccinno R, Grammatica A. Radiotherapy of

recurrent basal and squamous cell skin carcinomas: a study
of 249 re-treated carcinomas in 229 patients. Eur J Dermatol.
2001;11:25-28.

. Mendenhall WM, Amdur RJ, Hinerman RW, Cognetta AB,

Mendenhall NP. Radiotherapy for cutaneous squamous and
basal cell carcinomas of the head and neck. Laryngoscope.
2009;119:1994-1999.

. Locke J, Karimpour S, Young G, Lockett MA, Perez CA.

Radiotherapy for epithelial skin cancer. Int J Radiat Oncol
Biol Phys. 2001;51:748-755.

. Zou Y, Zhao Y, Yu J, et al. Photodynamic therapy versus

surgical excision to basal cell carcinoma: meta-analysis. J
Cosmet Dermatol. 2016;15:374-382.

. Bahner JD, Bordeaux JS. Non-melanoma skin cancers: photo-

dynamic therapy, cryotherapy, 5-fluorouracil, imiquimod,
diclofenac, or what? Facts and controversies. Clin Dermatol.
2013;31:792-798.

. Kuijpers DIM, Thissen MRTM, Berretty PJM, Ideler FHLB,

Nelemans PJ, Neumann MHAM. Surgical excision versus
curettage plus cryosurgery in the treatment of basal cell
carcinoma. Dermatol Surg. 2007;33:579-587.

. Kauvar AN, Arpey CJ, Hruza G, Olbricht SM, Bennett R,

Mahmoud BH. Consensus for nonmelanoma skin cancer
treatment, part Il: squamous cell carcinoma, including a

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

] AM AcAaD DERMATOL
ArriL 2021

cost analysis of treatment methods. Dermatol Surg. 2015;41:
1214-1240.

Clark CM, Furniss M, Mackay-Wiggan JM. Basal cell carci-
noma: an evidence-based treatment update. Am J Clin
Dermatol. 2014;15:197-216.

Kuflik EG. Cryosurgery for skin cancer: 30-year experience and
cure rates. Dermatol Surg. 2004;30(2 part 2):297-300.

Jansen MHE, Mosterd K, Arits A, et al. Five-year results of a
randomized controlled trial comparing effectiveness of
photodynamic therapy, topical imiquimod, and topical 5-
fluorouracil in patients with superficial basal cell carcinoma. J
Invest Dermatol. 2018;138:527-533.

Sekulic A, Migden MR, Oro AE, et al. Efficacy and safety of
vismodegib in advanced basal-cell carcinoma. N Engl J Med.
2012;366:2171-2179.

Migden MR, Guminski A, Gutzmer R, et al. Treatment with
two different doses of sonidegib in patients with locally
advanced or metastatic basal cell carcinoma (BOLT): a multi-
centre, randomised, double-blind phase 2 trial. Lancet Oncol.
2015;16:716-728.

Basset-Seguin N, Hauschild A, Kunstfeld R, et al. Vismodegib
in patients with advanced basal cell carcinoma: primary
analysis of STEVIE, an international, open-label trial. Eur J
Cancer. 2017,;86:334-348.

Dreno B, Basset-Seguin N, Caro |, Yue H, Schadendorf D.
Clinical benefit assessment of vismodegib therapy in patients
with advanced basal cell carcinoma. Oncologist. 2014;19:790-
796.

Kwon GP, Ally MS, Bailey-Healy |, et al. Update to an open-
label clinical trial of vismodegib as neoadjuvant before
surgery for high-risk basal cell carcinoma (BCC). J Am Acad
Dermatol. 2016;75:213-215.

Soon SL, Ibrahim SF, Arron ST. A randomized phase Il study
evaluating vismodegib as neoadjuvant treatment of basal
cell carcinoma preceding Mohs micrographic surgery: results
and lessons learned. Br J Dermatol. 2019;181:208-209.
Stevenson ML, Wang CQ, Abikhair M, et al. Expression of
programmed cell death ligand in cutaneous squamous cell
carcinoma and treatment of locally advanced disease with
pembrolizumab. JAMA Dermatol. 2017;153:299-303.

Sidaway P. Cemiplimab effective in cutaneous SCC. Nat Rev
Clin Oncol. 2018;15:472.

Gerber AC, Jorg W, Zbinden S, Seger RA, Dangel PH. Severe
intraoperative anaphylaxis to surgical gloves: latex allergy, an
unfamiliar condition. Anesthesiology. 1989;71:800-802.

Cook KA, Kelso JM. Surgery-related contact dermatitis: a
review of potential irritants and allergens. J Allergy Clin
Immunol. 2017;5:1234-1240.

Bhole MV, Manson AL, Seneviratne SL, Misbah SA. IgE-
mediated allergy to local anaesthetics: separating fact from
perception: a UK perspective. Br J Anaesth. 2012;108:903-911.
Faccenda KA, Finucane BT. Complications of regional anaes-
thesia Incidence and prevention. Drug Saf. 2001;24:413-442.
Jenerowicz D, Polanska A, Glinska O, Czarnecka-Operacz M,
Schwartz RA. Allergy to lidocaine injections: comparison of
patient history with skin testing in five patients. Postepy
Dermatol Alergol. 2014;31:134-138.

Pavlidakey PG, Brodell EE, Helms SE. Diphenhydramine as an
alternative local anesthetic agent. J Clin Aesthet Dermatol.
2009;2:37-40.

Rhodes LM, Norman RH, Wrone DA, Alam M. Cutaneous
surgery in the elderly: ensuring comfort and safety. Dermatol
Ther. 2003;16:243-253.

Jayasekera PSA, Kai A, Lawrence CM. Preoperative hyperten-
sion increases intraoperative bleeding in patients


http://refhub.elsevier.com/S0190-9622(21)00186-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref2
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref3
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref4
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref5
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref6
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref7
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref8
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref9
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref10
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref11
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref12
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref13
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref14
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref15
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref16
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref17
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref18
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref19
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref20
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref21
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref22
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref23
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref24
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref25
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref26
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref27
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref28
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref29
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref29
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref30
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref31
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref32
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref33
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref34
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref35
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref36
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref37

] AM ACAD DERMATOL
VoLumEe 84, NUMBER 4

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54,

undergoing Mohs micrographic surgery. J Am Acad Dermatol.
2019;80:562-564.

Whelton PK, Carey RM, Aronow WS, et al. 2017 ACC/AHA/AA-
PA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA  guideline
for the prevention, detection, evaluation, and management
of high blood pressure in adults: a report of the American
College of Cardiology/American Heart Association Task Force
on Clinical Practice Guidelines. J Am Coll Cardiol. 2018;71:
el127-e248.

Li JN, Nijhawan RI, Srivastava D. Cutaneous surgery in
patients who are pregnant or breastfeeding. Dermatol Clin.
2019;37:307-317.

Richards KA, Stasko T. Dermatologic surgery and the
pregnant patient. Dermatol Surg. 2002;28:248-256.

Khalifeh MR, Redett RJ. The management of patients on
anticoagulants prior to cutaneous surgery: case report of a
thromboembolic complication, review of the literature, and
evidence-based recommendations. Plast Reconstr Surg. 2006;
118:110e-117e.

Shimizu |, Jellinek NJ, Dufresne RG, Li T, Devarajan K, Perlis C.
Multiple antithrombotic agents increase the risk of post-
operative hemorrhage in dermatologic surgery. J Am Acad
Dermatol. 2008;58:810-816.

Bordeaux JS, Martires KJ, Goldberg D, Pattee SF, Fu P,
Maloney ME. Prospective evaluation of dermatologic surgery
complications including patients on multiple antiplatelet and
anticoagulant medications. J Am Acad Dermatol. 2011;65:
576-583.

. Billingsley EM, Maloney ME. Intraoperative and postoperative

bleeding problems in patients taking warfarin, aspirin, and
nonsteroidal antiinflammatory agents. A prospective study.
Dermatol Surg. 1997;23:381-383. discussion 384-385.

Alcalay J. Cutaneous surgery in patients receiving warfarin
therapy. Dermatol Surg. 2001;27:756-758.

Bartlett GR. Does aspirin affect the outcome of minor
cutaneous surgery? Br J Plast Surg. 1999;52:214-216.

Lewis KG, Dufresne RG Jr. A meta-analysis of complications
attributed to anticoagulation among patients following
cutaneous surgery. Dermatol Surg. 2008;34:160-164. discus-
sion 164-165.

Isted A, Cooper L, Colville RJ. Bleeding on the cutting edge: a
systematic review of anticoagulant and antiplatelet contin-
uation in minor cutaneous surgery. J Plast Reconstr Aesthet
Surg. 2018;71:455-467.

Aphivantrakul PP, Mina MA, Dale Sarradet M, Wells R.
Judicious discontinuation of antithrombotic medications in
skin surgery. Dermatol Surg. 2013;39(3 part 1):490-491.
Brown DG, Wilkerson EC, Love WE. A review of traditional and
novel oral anticoagulant and antiplatelet therapy for derma-
tologists and dermatologic surgeons. J Am Acad Dermatol.
2015;72:524-534.

Eichhorn W, Haase M, Kluwe L, et al. Increased postoperative
bleeding risk among patients with local flap surgery under
continued clopidogrel therapy. Biomed Res Int. 2015;2015:
120903.

Eilers RE Jr, Goldenberg A, Cowan NL, Basu P, Brian Jiang SI. A
retrospective assessment of postoperative bleeding compli-
cations in anticoagulated patients following Mohs micro-
graphic surgery. Dermatol Surg. 2018;44:504-511.

Chang TW, Arpey CJ, Baum CL, et al. Complications with new
oral anticoagulants dabigatran and rivaroxaban in cutaneous
surgery. Dermatol Surg. 2015;41:784-793.

Heard LK, Shanahan C, Maggio KL. Complications with new
oral anticoagulants dabigatran and rivaroxaban in cutaneous
surgery. Dermatol Surg. 2017;43:597-599.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Strickler et al 891

Smith C, Srivastava D, Nijhawan RI. Optimizing patient safety
in dermatologic surgery. Dermatol Clin. 2019;37:319-328.
Otley CC. Continuation of medically necessary aspirin and
warfarin during cutaneous surgery. Mayo Clinic Proc. 2003;78:
1392-1396.

Palamaras I, Semkova K. Perioperative management of and
recommendations for antithrombotic medications in derma-
tological surgery. Br J Dermatol. 2015;172:597-605.

Halpern AC, Leyden JJ, Dzubow LM, McGinley KJ. The
incidence of bacteremia in skin surgery of the head and
neck. J Am Acad Dermatol. 1988;19(1 part 1):112-116.
Wright TI, Baddour LM, Berbari EF, et al. Antibiotic prophy-
laxis in dermatologic surgery: advisory statement 2008. J Am
Acad Dermatol. 2008;59:464-473.

Zack L, Remlinger K, Thompson K, Massa MC. The incidence
of bacteremia after skin surgery. J Infect Dis. 1989;159:148-
150.

Wilson W, Taubert KA, Gewitz M, et al. Prevention of infective
endocarditis: guidelines from the American Heart Associa-
tion: a guideline from the American Heart Association
Rheumatic Fever, Endocarditis, and Kawasaki Disease Com-
mittee, Council on Cardiovascular Disease in the Young, and
the Council on Clinical Cardiology, Council on Cardiovascular
Surgery and Anesthesia, and the Quality of Care and
Outcomes Research Interdisciplinary Working Group. Circu-
lation. 2007;116:1736-1754.

American Dental Association, American Academy of Ortho-
pedic Surgeons. Antibiotic prophylaxis for dental patients
with total joint replacements. J Am Dent Assoc. 2003;134:895-
899.

Baddour LM, Epstein AE, Erickson CC, et al. Update on
cardiovascular implantable electronic device infections and
their management. Circulation. 2010;121:458-477.

Jevsevar DS, Abt E. The new AAOS-ADA clinical practice
guideline on prevention of orthopaedic implant infection in
patients undergoing dental procedures. J Am Acad Orthop
Surg. 2013;21:195-197.

Sollecito TP, Abt E, Lockhart PB, et al. The use of prophylactic
antibiotics prior to dental procedures in patients with
prosthetic joints: evidence-based clinical practice guideline
for dental practitioners—a report of the American Dental
Association Council on Scientific Affairs. J Am Dent Assoc.
2015;146:11-16.e18.

Maragh SL, Brown MD. Prospective evaluation of surgical site
infection rate among patients with Mohs micrographic
surgery without the use of prophylactic antibiotics. J Am
Acad Dermatol. 2008;59:275-278.

Allegranzi B, Zayed B, Bischoff P, et al. New WHO recom-
mendations on intraoperative and postoperative measures
for surgical site infection prevention: an evidence-based
global perspective. Lancet Infect Dis. 2016;16:€288-e303.
Edwards PS, Lipp A, Holmes A. Preoperative skin antiseptics
for preventing surgical wound infections after clean surgery.
Cochrane Database Syst Rev. 2004;3:CD003949.

Echols K, Graves M, LeBlanc KG, Marzolf S, Yount A. Role of
antiseptics in the prevention of surgical site infections.
Dermatol Surg. 2015;41:667-676.

Kamel C, McGahan L, Polisena J, Mierzwinski-Urban M,
Embil JM. Preoperative skin antiseptic preparations for
preventing surgical site infections: a systematic review. Infect
Control Hosp Epidemiol. 2012;33:608-617.

Larson E. Guideline for use of topical antimicrobial agents.
Am J Infect Control. 1988;16:253-266.

Nishimura C. Comparison of the antimicrobial efficacy of
povidone-iodine, povidone-iodine-ethanol and chlorhexidine


http://refhub.elsevier.com/S0190-9622(21)00186-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref37
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref38
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref39
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref40
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref40
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref41
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref42
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref43
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref44
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref45
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref45
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref46
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref46
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref47
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref48
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref49
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref50
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref51
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref52
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref53
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref54
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref55
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref56
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref57
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref58
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref59
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref60
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref61
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref62
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref63
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref64
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref65
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref66
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref67
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref68
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref69
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref70
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref71
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref72

892 Strickler et al

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

gluconate-ethanol scrubs.
212(suppl 1):21-25.

Tooher R, Maddern GJ, Simpson J. Surgical fires and alcohol-
based skin preparations. ANZ J Surg. 2004;74:382-385.
Djozic H, Pandza H, Hasukic S, et al. Efficiency of local
antiseptic alkosol (ethanol, isopropanol-30g and ortophenil-
phenol) and povidone iodide on the incidence of surgical site
infection after inguinal hernioplasty. Med Arch. 2016;70:108-
111.

Olson LK, Morse DJ, Duley C, Savell BK. Prospective, random-
ized in vivo comparison of a dual-active waterless antiseptic
versus two alcohol-only waterless antiseptics for surgical
hand antisepsis. Am J Infect Control. 2012;40:155-159.
Goldenheim PD. An appraisal of povidone-iodine and wound
healing. Postgrad Med J. 1993;69(suppl 3):597-5105.

Sebben JE. Sterile technique and the prevention of wound
infection in office surgery--part Il. J Dermatol Surg Oncol.
1989;15:38-48.

Steinsapir KD, Woodward JA. Chlorhexidine keratitis: safety of
chlorhexidine as a facial antiseptic. Dermatol Surg. 2017;43:1-6.
Alam M, Cohen JL, Petersen B, et al. Association of different
surgical sterile prep solutions with infection risk after
cutaneous surgery of the head and neck. JAMA Dermatol.
2017;153:830-831.

Rose MA, Garcez T, Savic S, Garvey LH. Chlorhexidine allergy
in the perioperative setting: a narrative review. Br J Anaesth.
2019;123:e95-e103.

Digison MB. A review of anti-septic agents for pre-operative
skin preparation. Plast Surg Nurs. 2007;27:185-189. quiz 190-
181.

Swenson BR, Hedrick TL, Metzger R, Bonatti H, Pruett TL,
Sawyer RG. Effects of preoperative skin preparation on
postoperative wound infection rates: a prospective study of
3 skin preparation protocols. Infect Control Hosp Epidemiol.
2009;30:964-971.

Veiga DF, Damasceno CA, Veiga-Filho J, et al. Povidone
iodine versus chlorhexidine in skin antisepsis before elective
plastic surgery procedures: a randomized controlled trial.
Plast Reconstr Surg. 2008;122:170e-171e.

Darouiche RO, Wall MJ Jr, Itani KM, et al. Chlorhexidine-
alcohol versus povidone-iodine for surgical-site antisepsis. N
Engl J Med. 2010;362:18-26.

Springel EH, Wang XY, Sarfoh VM, Stetzer BP, Weight SA,
Mercer BM. A randomized open-label controlled trial of
chlorhexidine-alcohol vs povidone-iodine for cesarean anti-
sepsis: the CAPICA trial. Am J Obstet Gynecol. 2017;217:
463.e1-463.e8.

Privitera GP, Costa AL, Brusaferro S, et al. Skin antisepsis with
chlorhexidine versus iodine for the prevention of surgical site
infection: a systematic review and meta-analysis. Am J Infect
Control. 2017;45:180-189.

surgical Dermatology. 2006;

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103.

] AM AcAaD DERMATOL
ArriL 2021

Collins LK, Knackstedt TJ, Samie FH. Antiseptic use in Mohs
and reconstructive surgery: an American College of Mohs
Surgery member survey. Dermatol Surg. 2015;41:164-166.
Hirshburg JM, Diven DG, Edmiston C, Dozier SE, Woody M,
Fox MC. Safety of intradermal/subcutaneous lidocaine with
epinephrine use in dermatologic surgery. Dermatol Surg.
2020;46:26-30.

Park KK, Sharon VR. A review of local anesthetics: minimizing
risk and side effects in cutaneous surgery. Dermatol Surg.
2017;43:173-187.

Koay J, Orengo |. Application of local anesthetics in derma-
tologic surgery. Dermatol Surg. 2002;28:143-148.

Cohen M, Sadhasivam S, Vinks AA. Pharmacogenetics in
perioperative medicine. Curr Opin Anaesthesiol. 2012;25:419-
427.

Watson AJ, Redbord K, Taylor JS, Shippy A, Kostecki J,
Swerlick R. Medical error in dermatology practice: develop-
ment of a classification system to drive priority setting in
patient safety efforts. J Am Acad Dermatol. 2013;68:729-737.
Perlis CS, Campbell RM, Perlis RH, Malik M, Dufresne RG Jr.
Incidence of and risk factors for medical malpractice lawsuits
among Mohs surgeons. Dermatol Surg. 2006;32:79-83.

Alam M, Lee A, Ibrahimi OA, et al. A multistep approach to
improving biopsy site identification in dermatology: physi-
cian, staff, and patient roles based on a Delphi consensus.
JAMA Dermatol. 2014;150:550-558.

Nijhawan RI, Lee EH, Nehal KS. Biopsy site selfies—a quality
improvement pilot study to assist with correct surgical site
identification. Dermatol Surg. 2015;41:499-504.

Nemeth SA, Lawrence N. Site identification challenges in
dermatologic surgery: a physician survey. J Am Acad Derma-
tol. 2012;67:262-268.

Behshad R, Muccini J. Video chat to prevent wrong site
surgery. J Am Acad Dermatol. 2019;80:e5.

Rossy KM, Lawrence N. Difficulty with surgical site identifi-
cation: what role does it play in dermatology? J Am Acad
Dermatol. 2012;67:257-261.

Zhang J, Rosen A, Orenstein L, et al. Factors associated with
biopsy site identification, postponement of surgery, and
patient confidence in a dermatologic surgery practice. J Am
Acad Dermatol. 2016;74:1185-1193.

Ke M, Moul D, Camouse M, et al. Where is it? The utility of
biopsy-site photography. Dermatol Surg. 2010;36:198-202.
McGinness JL, Goldstein G. The value of preoperative biopsy-
site photography for identifying cutaneous lesions. Dermatol
Surg. 2010;36:194-197.

modmed Dermatology website. Accessed November 11,
2019. Available at: https://www.modmed.com/dermatology/
Starling J 3rd, Coldiron BM. Outcome of 6 years of protocol
use for preventing wrong site office surgery. J Am Acad
Dermatol. 2011;65:807-810.


http://refhub.elsevier.com/S0190-9622(21)00186-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref72
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref73
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref74
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref75
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref76
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref76
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref77
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref77
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref77
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref78
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref78
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref79
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref79
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref79
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref79
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref80
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref80
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref80
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref81
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref81
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref81
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref82
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref82
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref82
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref82
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref82
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref83
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref83
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref83
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref83
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref84
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref84
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref84
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref85
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref85
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref85
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref85
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref85
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref86
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref86
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref86
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref86
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref87
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref87
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref87
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref88
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref88
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref88
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref88
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref89
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref89
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref89
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref90
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref90
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref91
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref91
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref91
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref92
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref92
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref92
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref92
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref93
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref93
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref93
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref94
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref94
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref94
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref94
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref95
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref95
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref95
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref96
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref96
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref96
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref97
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref97
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref98
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref98
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref98
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref99
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref99
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref99
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref99
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref100
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref100
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref101
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref101
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref101
https://www.modmed.com/dermatology/
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref103
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref103
http://refhub.elsevier.com/S0190-9622(21)00186-9/sref103

	Preventing complications in dermatologic surgery: Presurgical concerns
	Patient selection
	Special patient characteristics
	Antithrombotic medications
	Presurgical identification of patients at increased risk of infection
	Surgical site preparation
	Anesthetics
	Preventing wrong-site procedures
	Conclusion
	Conflicts of interest
	References


