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A multi-disciplinary work group involving stakeholders from various backgrounds and societies was
convened to develop guidelines for the management of reconstruction after skin cancer resection. The goal
was to identify areas of common ground and provide evidence-based recommendations to improve patient
care. Given the heterogeneity of reconstructive techniques and clinical scenarios, investigation centered
around common elements in the process. In some cases, a distinction was made between treatment options
in the office-based setting as opposed to those in the facility setting. A systematic literature review was
performed, and an established appraisal process was used to rate the quality of relevant scientific research
(Grading of Recommendations Assessment, Development, and Evaluation methodology). Final recom-
mendations are related to concepts concerning the timing of reconstruction, management of anti-
coagulation, use of antibiotics, methods of pain control, and follow-up assessment. At times, there was
insufficient evidence to make high-level recommendations. The literature analysis highlights the need for
additional methodologically robust studies in this area, to help guide clinical practice. ( J Am Acad
Dermatol 2021;85:423-41.)
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According to the American Cancer Society, skin
cancer is the most common type of human cancer,
with one in five Americans diagnosed by the time
they are 70 years old.1 Between 1994 and 2014, the
diagnosis and treatment of nonmelanoma skin can-
cers in the United States rose 77 percent.2 A variety of
methods may be used in the treatment of skin cancer,
and surgical resection is often performed. Surgical
reconstruction is frequently recommended as part of
the therapeutic approach. Final wound defect
appearance, morphology, and anatomic location,
as well as patient history and preferences, may
influence the type of repair chosen.3,4

Reconstructive optionsmay include tissue rearrange-
ment, grafts, or flaps. The reconstruction may be
performed by the same individual performing the
resection or by a different qualified health care
professional. The aim of this guideline is to focus
on the process of surgical reconstruction after skin
cancer resection.

SCOPE AND INTENDED USERS
In order to avoid confusion and arrive at a

consensus, the scope of the guideline begins with
the process of reconstruction, assuming that the skin
cancer is resected and the margins are clear of tumor.
As the guideline is intended to inform the practice of
reconstruction, issues relating to the resection (i.e.,
methods, margins, and so on) are outside the scope
of this effort and may be addressed by other
publications about skin cancer treatment.
Reconstruction is defined as cutaneous closure that
requires a flap, graft, or tissue rearrangement.
Secondary intention healing, simple closures, and
complex closures (where no flaps or grafts are
needed or where muscle or bone are involved) are
outside the scope of this guideline.

This guideline provides evidence-based recom-
mendations for surgical reconstruction after resec-
tion of skin cancer once clear margins have been
achieved. The work group did not specify who
should perform the reconstructive surgery but as-
sumes that the surgeon planning this procedure will
be capable and qualified.

This evidence-based guideline is supported by a
systematic review of evidence and specifically ad-
dresses surgical timing, use of antibiotics, pain con-
trol, and management of anticoagulants for patients
undergoing reconstruction after removal of skin
cancer. This guideline is intended to be used by the
multidisciplinary team that provides care for patients
with skin cancer requiring reconstruction. Health
care practitioners should evaluate each case individ-
ually, while considering these evidence-based
recommendations along with patient values and
preferences, to determine the optimal treatment
plan for each patient. This guideline is intended to
serve as a resource for health care practitioners and
developers of clinical practice guidelines and
recommendations.

DISCLAIMER
Evidence-based guidelines are strategies for pa-

tient management, developed to assist physicians in
clinical decision-making. This guideline was devel-
oped through a comprehensive review of the scien-
tific literature and consideration of relevant clinical
experience, and it describes a range of generally
acceptable approaches to diagnosis, management,
and prevention of specific diseases or conditions.
This guideline attempts to define principles of
practice that should generally meet the needs of
most patients in most circumstances.

This guideline should not be construed as a rule,
however, nor should it be deemed inclusive of all
proper methods of care or exclusive of other
methods of care reasonably directed at obtaining
the appropriate results. It is anticipated that it will be
necessary to approach some patients’ needs in
different ways. The ultimate judgment regarding
the care of a particular patient must be made by
the physician in light of all the circumstances
presented by the patient, the available diagnostic
and treatment options, and the available resources.

This guideline is not intended to define or serve as
a standard of medical care. Standards of medical care
are determined on the basis of all the facts or
circumstances involved in an individual case and
are subject to change as scientific knowledge and
technology advance and as practice patterns evolve.
The recommendations in this guideline reflect the
state of current knowledge at the time of publication.
Given the inevitable changes in the state of scientific
information and technology, this guideline will be
considered relevant for a period of 5 years after
publication, in accordance with the inclusion criteria
of the ECRI Guidelines Trust.

METHODS
For the full, detailed methodology, see

Appendix A, Supplemental Digital Content 1,
available on www.jaad.org.

Work Group Selection Process
This guideline is a joint effort of the American

Society of Plastic Surgeons (ASPS), American Society
forDermatologic Surgery (ASDS), AmericanAcademy
of Dermatology (AAD), American Academy of Facial
Plastic and Reconstructive Surgery (AAFPRS),
American Academy of OtolaryngologyeHead and

http://www.jaad.org
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Neck Surgery Foundation (AAO-HNSF), American
College of Mohs Surgery (ACMS), American Society
for Mohs Surgery (ASMS), and American Society of
Ophthalmic Plastic and Reconstructive Surgery
(ASOPRS). The ASPS and ASDS each provided a co-
chair to coordinate the process.

All applicants were required to submit an online
conflict-of-interest disclosure form, and the co-chairs
were free of all conflicts of interest for the duration of
the project, as required by policy.
Clinical Question Development
Work group members used a consensus-based

approach to select the seven clinical questions to be
addressed in this evidence-based guideline.
Literature Search
Multiple literature searches were performed be-

tween 2017 and 2018 to identify relevant studies
published from 1990 to 2018 in all relevant databases
using appropriate combinations of MEDLINE
Medical Subject Headings (MeSH) terms and key-
words, as permitted by the search functionalities of
each database or journal.
Critical Appraisal of Evidence
A modified version of the Grading of

Recommendations Assessment, Development, and
Evaluation (GRADE) process was used to evaluate
the methodologic quality of clinical studies and the
strength of clinical evidence. A total of 9836 refer-
ences were identified from databases, with 8696
screened after duplicate records were excluded.
After screening and critical appraisal were per-
formed, 20 studies were selected for final review
for this guideline.
Grading of Recommendations
Clinical practice recommendations were devel-

oped using BRIDGE-Wiz software5 (Building
Recommendations In a Developer’s Guideline
Editor; Yale Center for Medical Informatics, New
Haven, Conn.) during an in-person meeting in the
spring of 2018. The recommendations were refined
during subsequent conference calls and online
discussions. Each recommendation in this guideline
is accompanied by a grade indicating the strength of
the recommendation, which was determined by
considering the overall level of evidence supporting
the recommendation and the judgment of the
guideline developers. See Fig 1 and Table 1 for a
definition of the level of evidence and strength of
recommendation.
Peer Review and Public Comment Process
The draft guideline was peer reviewed by the

ASPS, ASDS, ASMS, AAO-HNS, American Society of
Clinical Oncology, and American Society for
Radiation Oncology using the Appraisal of
Guidelines for Research and Evaluation Global
Rating Scale (AGREE-GRS) instrument.

Guideline Approval Process
The final guideline was approved by the ASPS

Executive Committee in February of 2019, the AAD
and ASMS Board of Directors in April of 2019, and the
AAO-HNS Executive Committee in May of 2019. Per
the project Memorandum of Understanding, the
guideline was approved by all remaining parties in
late April of 2019.

Plan for Updating Guideline
The guideline will be updated within 5 years or in

the event that newly published evidence may result
in a change to current recommendations. The ASPS
uses a digital platform (Presentation and Evaluation
of Evidence-based Research, or P.E.E.R.) to store
literature and data, thereby facilitating an efficient
updating process.

RECOMMENDATIONS
A summary of recommendation statements is

shown in Table 2.
Recommendation 1: The work group finds

that it is acceptable that clinicians perform
reconstructive surgery in a delayed (asynchro-
nous) fashion for adult patients after skin can-
cer resection.

Evidence Quality: Low
Recommendation Strength: Option
Recommendation 1: Rationale (Table 3)
Reconstruction can be performed immediately

following excision of a skin cancer, or reconstruction
can be delayed until days, weeks, or even months
later.6-14 At least three studies of low to moderate
quality have compared immediate to delayed recon-
struction for relative functional and aesthetic out-
comes.6-8 A low-quality study found that a 1-month
interval before reconstruction improved survival of
grafts of the foot,6 but a moderate-quality study of
grafts at various anatomic locations detected no
reduction in partial graft necrosis when reconstruc-
tion was delayed 1 to 8 days.8 A comparative study of
delayed versus immediate nasal reconstruction that
stratified graft repairs in terms of degree of graft loss
reported a higher rate of loss in some, but not all,
categories of grafts placed immediately versus 12 to
14 days later.7 The same study found that waiting
to perform reconstruction reduced nasal valve



Table 1. ASPS Recommendation Definitions and Levels of Adherence

Definition Level of Adherence

Strong
recommendation

A particular action is favored because
anticipated benefits clearly exceed harms
(or vice versa), and quality of evidence is
excellent (moderate or strong) or
unobtainable.

Clinicians should follow a strong recommendation
unless a clear and compelling rationale for an
alternative approach is present.

Moderate
recommendation

A particular action is favored because
anticipated benefits clearly exceed harms
(or vice versa), and the quality of evidence is
good but not excellent (or is unobtainable).

Clinicians would be prudent to follow a moderate
recommendation but should remain alert to
new information and sensitive to patient
preferences.

Weak
recommendation

A particular action is favored because
anticipated benefits clearly exceed harms
(or vice versa), but the quality of evidence is
low or very low.

Clinicians would be prudent to follow a weak
recommendation but should remain alert to
new information and very sensitive to patient
preferences.

Option An option is provided when the aggregated
data show evidence of both benefit and
harm that appear similar in magnitude for
any available courses of action.

Clinicians should consider the options in their
decision-making, but patient preference may
have a substantial role.

Fig 1. ASPS strength of aggregate evidence and recommendations.
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impairment, wound contractures, and depressions at
the graft site. A number of noncomparative studies
have separately assessed the outcomes of either
immediate reconstructions or delayed reconstruc-
tions.11-14 In general, rates of surgical complications
have not been found to be different. Minor infections
were seen in 4 percent to 8 percent of patients in the
delayed and immediate repair cohorts.10,11,13 Wound
dehiscence, significant bleeding requiring hospital-
ization, and rates of deep vein thrombosis, pulmo-
nary embolus, and myocardial infarction were not
reported after immediate reconstruction.10,11 Flap



Table 2. Recommendation Statements for Reconstruction after Skin Cancer Resection

Recommendation

Level of

Evidence

Assessment of

Benefits/ Harms

Strength of

Recommendation References

1. The work group finds that it is acceptable that clinicians perform reconstructive
surgery in a delayed (asynchronous) fashion for adult patients after skin cancer
resection.

Low Benefits and harms
are balanced

Option 6-14

2. The work group suggests that clinicians should not routinely prescribe systemic
antibiotic therapy in the interim between resection and reconstruction for adult
patients undergoing reconstruction after skin cancer resection.

Low Preponderance of
benefit over harm

Weak 15,16

3a. The work group suggests that clinicians may administer perioperative (i.e., no more
than 24 hours before surgery) systemic antibiotics for adult patients undergoing
reconstruction after skin cancer resection in a facility (noneoffice-based ) setting

Low Preponderance of
benefit over harm

Weak 17

3b. The work group recommends that clinicians should not routinely administer
perioperative systemic antibiotics for adult patients undergoing reconstruction after
skin cancer resection in the office-based setting.

Moderate Preponderance of
benefit over harm

Moderate 15,17

4a. The work group recommends that clinicians should continue anticoagulant,
antithrombotic, and antiplatelet medications for adult patients undergoing
reconstruction after skin cancer resection in the office-based setting.

Moderate Preponderance of
benefit over harm

Moderate 22-27

4b. The work group recommends that clinicians should coordinate with the physician
managing the anticoagulation medication before modifying the medication prior to
reconstruction procedures in a facility (noneoffice-based ) setting.

N/A Preponderance of
benefit over harm

N/A (good practice
recommendation)

N/A

5a. The work group recommends that clinicians should not routinely prescribe narcotic
medication as first-line treatment for pain in adult patients undergoing reconstruction
after skin cancer resection.

Moderate Preponderance of
benefit over harm

Moderate 41

5b. The work group recommends that clinicians should prescribe acetaminophen and
nonsteroidal anti-inflammatory drugs as first-line therapy in adult patients undergoing
reconstruction for skin cancer resection.

Moderate Preponderance of
benefit over harm

Moderate 41

6. The work group suggests that clinicians discuss management of pain, antibiotics, and
anticlotting agents with adult patients undergoing reconstruction after skin cancer
resection when relevant.

N/A Preponderance of
benefit over harm

N/A (good practice
recommendation)

N/A

7. The work group suggests that clinicians may offer postoperative follow-up assessment
to adult patients undergoing reconstruction after skin cancer resection.

N/A Preponderance of
benefit over harm

N/A (good practice
recommendation)

N/A

N/A, Not applicable.
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Table 3. Recommendation 1

Recommendation 1 The work group finds that it is acceptable that clinicians perform reconstructive
surgery in a delayed (asynchronous) fashion for adult patients after skin cancer
resection.

Evidence quality Low
Recommendation strength Option
Benefits d Patients with anxiety can be managed and sent for general anesthesia.

d There is time for patients to process reconstructive options.
d Surgical reconstruction requiring general anesthesia will require the patient to
fast before surgery, whereas this is not required at the time of a typical Mohs
surgical resection.

d Delayed reconstruction allows planning and improves outcomes for specific
procedures, as in delayed grafts for cartilage resection.

d Local anesthetic dose is minimized.
d Clinician is able to bring in surgeon with more reconstructive expertise in
complicated cases; it is easier to coordinate scheduling.

d There is a lower risk of physician and patient fatigue.
Risks, harms, and costs d Patients may have some anxiety at leaving wound open.

d Patient may be inconvenienced.
d It is possible the patient may need to manage dressing.
d Cost of multiple surgeons involved may be greater.
d There is a possible greater risk of bleeding complications at home.
d There is a risk of contracture and aesthetic challenges if delay is too long.

Benefit/harms assessment Balance of benefits and harms
Value judgments None
Intentional vagueness Delay is purposely not defined.
Role of patient preference Strong- patient preference should play a large role in this decision.
Exclusions None
Differences of opinion None
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and graft necroses were reported in a minority of
cases after both immediate and delayed repairs, but
differences in methodology and types of repairs
included preclude direct comparisons.10,13

Regarding patient satisfaction, in one study of im-
mediate reconstruction, 98 percent reported absence
of aesthetic discomfort and absence of, or mild,
effect on quality of life. Overall patient satisfaction
was 92 percent.11

Studies of asynchronous reconstruction, and
comparative studies of immediate versus delayed
reconstruction, appear to disproportionately include
larger postcancer excision defects, such as those that
require flap or graft repairs, or those at anatomically
sensitive areas, such as the nose, hand, and foot.
Smaller defects, as well as those at less aesthetically
and functionally sensitive areas, are generally re-
paired immediately. Hence, comparative data for
these are not available.

Reconstruction after skin cancer resection can be
performed on the same day or after an interval of
days to weeks. For certain types of repairs, such as
skin or composite grafts on anatomically sensitive
areas or those with cartilage resection, waiting to
perform reconstruction may in some cases improve
graft survival and contour. Logistical benefits of
delayed reconstruction may include additional time
to discuss reconstructive options with patients and
time to prepare for general anesthesia when this is
needed for the repair or preferred to manage
patient anxiety. Physician and patient fatigue may
be reduced by delaying the repair, with patients
undergoing general anesthesia for the repair only
having to restrict eating and drinking for a briefer
period. For larger repairs, delay may allow the total
local anesthetic dose to be minimized and kept in a
safe window. When a surgeon with specialized
expertise is required for reconstruction, delay may
facilitate scheduling and handover. On the other
hand, risks, harms, and costs of delaying recon-
struction include patient inconvenience, as patients
may need to manage a potentially unstable open
wound at home. Patients may need to change or
reinforce wound dressings. Bleeding complications
at home may necessitate additional office or hos-
pital visits. Although risk of infection is not
increased with asynchronous reconstruction, pa-
tients may be anxious about this and about other
perceived risks of delayed reconstruction.
Excessively long time intervals prior to reconstruc-
tion may potentially lead to elevated risk of
contractures and aesthetic impairment. Additional



J AM ACAD DERMATOL

VOLUME 85, NUMBER 2
Chen et al 429
direct and indirect costs of delayed reconstruction
include the patient and their caregivers needing to
take additional time off work, as well as the
additional costs associated with the involvement
of multiple surgeons.

Overall, there is an equilibrium between the
benefits and harms of delayed versus immediate
reconstruction. Aesthetic and functional outcomes,
infection rates, other surgical complications, and
patient satisfaction do not appear to systematically
differ based on the timing of repairs. Delayed
reconstruction is not more risky than immediate
reconstruction. Immediate or delayed reconstruction
may each be appropriate in particular circumstances.
Patient characteristics and logistical feasibility may
impact decision-making regarding the appropriate-
ness of delay. Patient preference should also be
taken into consideration. In certain unusual circum-
stances, such as in the case of planned postoperative
radiation therapy, delay could interfere with the
initiation of further treatment, and the surgeon may
need to balance the issues surrounding the recon-
struction with the start of radiation. When delay is
selected, the duration of delay may also vary. Based
on the literature, it is not clear what the optimal time
frame between resection and reconstruction may be
(if any), and we do not have great evidence in this
area. The ideal timing could vary based on the
particular clinical scenario. Analysis of outcomes in
cases with different time intervals between resection
and reconstruction may be an area for further
investigation.

Recommendation 2: The work group sug-
gests that clinicians should not routinely pre-
scribe systemic antibiotic therapy in the
interim between resection and reconstruction
for adult patients undergoing reconstruction
after skin cancer resection.

Evidence Quality: Low
Recommendation Strength: Weak
Recommendation 2: Rationale (Table 4)
There are occasions when immediate reconstruc-

tion following skin cancer resection may not be
feasible, and there is a time interval between the
point when the cancer is fully removed and the
patient undergoes reconstruction. When such an
interim period occurs, the surgeon may choose to
provide antibiotic prophylaxis during the time be-
tween resection and reconstruction. No studies have
compared the use and nonuse of antibiotic prophy-
laxis during a standardized period of postponement
between resection and reconstruction. One random-
ized controlled trial that compared the utility of 2 g of
cephalexin to placebo delivered 1 hour before flap
or graft reconstructions of the nose or ear found that
antibiotic prophylaxis reduced the risk of surgical-
site infections but not of tissue necrosis nor wound
dehiscence.15 A randomized study of 203
Staphylococcus aureus nasal carriers found that
decolonization with intranasal mupirocin and chlor-
hexidine body wash before skin cancer excision did
not reduce the rate of surgical-site infections after
reconstruction.16 Neither study measured nor other-
wise characterized the duration of delay, if any,
between resection and reconstruction.

In the absence of data showing convincing
benefits, systemic antibiotic therapy does not appear
necessary or desirable in most cases when there is an
interval between cancer resection and reconstruc-
tion. The benefits of avoiding antibiotics include
reduced risk of antibiotic resistance, avoidance of
drug-related side effects, cost savings, and minimi-
zation of possible drug interactions. Potential risks,
harms, and costs include the possible low risk of
infection if the patient is not compliant with in-
structions or engages in activities that increase the
risk of infection; possible patient anxiety regarding
the risk of infection; and the time and effort required
to educate physicians that antibiotics are not needed
in this context.

Notably, there are cases in which antibiotic use
may be appropriate when reconstruction is coordi-
nated to be completed at a separate setting. Diabetic
patients, immunocompromised patients, the intrave-
nous drugeaddicted, and other patients at high risk
of infection may benefit from systemic antibiotics
while they are awaiting reconstruction. If a patient
has been told that antibiotics are needed before any
surgery, it may be prudent for the surgeon to consult
with the patient’s other physicians. This may help the
surgeon better understand whether the relevant risk
factors suggest a need for longer-term prophylaxis
during the interim between cancer removal and
repair. Finally, the general recommendation that
antibiotics not be used when reconstruction is not
immediate is not meant to exclude or discourage the
use of perioperative antibiotics, which are routinely
appropriate, particularly in the facility setting (see
Recommendation 3).

Recommendation 3: 3a. The work group
suggests that clinicians may administer periop-
erative (i.e., no more than 24 hours before
surgery) systemic antibiotics for adult patients
undergoing reconstruction after skin cancer
resection in a facility (noneoffice-based )
setting.

Evidence Quality: Low
Recommendation Strength: Weak
Recommendation 3: 3b. The work group

recommends that clinicians should not



Table 4. Recommendation 2

Recommendation 2 The work group suggests that clinicians should not routinely prescribe systemic
antibiotic therapy in the interim between resection and reconstruction for adult
patients undergoing reconstruction after skin cancer resection.

Evidence quality Low
Recommendation strength Weak
Benefits d Reduced antibiotic resistance.

d Reduced side effects.
d Reduced cost.
d Reduced possible drug-drug interactions.

Risks, harms, and costs d Possible low risk of infection if patient is not compliant with instructions or
patient engages in activity that increases risk of infection.

d Need to educate physicians that wound healing is not improved with antibiotics.
d Possible patient anxiety about risk of infection.

Benefit/harms assessment Preponderance of benefit over harm.
Value judgments None
Intentional vagueness Interim is any period between resection and reconstruction.
Role of patient preference Moderate; patients need to be educated to understand antibiotic resistance.
Exclusions None
Differences of opinion None
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routinely administer perioperative systemic
antibiotics for adult patients undergoing recon-
struction after skin cancer resection in the
office-based setting.

Evidence Quality: Moderate
Recommendation Strength: Moderate
Recommendation 3: 3a and 3b Rationale

(Tables 5 and 6)
Among the measures proposed to reduce the risk

of infection associated with reconstruction following
skin cancer removal is administration of systemic
antibiotics. Perioperative systemic antibiotics may be
administered orally or intravenously. The duration of
treatment with perioperative antibiotics is typically
brief.15,17 Definitions of surgical-site infections vary.
A formulation commonly used by researchers is that
promulgated by the U.S. Centers for Disease Control
and Prevention, which requires at least one of the
following within 30 days of surgery: purulent
discharge; localized swelling, pain, or heat; erythema
more than 1 cm from the wound edge; or patient
report of increasing tenderness.18 Infection may also
be assessed by clinical impression, culture positivity,
or the incidence of adverse infection-associated
outcomes, such as necrosis or dehiscence.17

There are conflicting outcomes in studies evalu-
ating the effectiveness of perioperative antibiotics in
preventing surgical-site infections as defined above.
One randomized controlled trial of flap and graft
reconstructions on the nose and ear in the office-
based setting detected a significantly lower rate of
surgical-site infection in the group pretreated with 2
g of oral cephalexin 1 hour before surgery versus the
group that did not receive pretreatment (1.4 percent
versus 11.6 percent).15 However, this study included
a somewhat unusual treatment paradigm. The skin
cancer removal preceding reconstruction was
completed with a staged excision with 2-day in-
tervals and temporary dressing applications between
stages, which may have contributed to the introduc-
tion of contaminants and the high rate of infection
detected. In the same study, no difference was noted
across groups in the rate of wound dehiscence or
flap necrosis, with a single case (1.4 percent) of the
former in the antibiotic prophylaxis group and a
single case of the latter in the control group.15 A
multicenter cohort study of consecutive reconstruc-
tions after skin cancer resection found no difference
in the rate of infection, as assessed by clinical
impression and culture positivity, between the group
treated with perioperative oral antibiotics and the
untreated group.17 There was also no difference in
the incidence of total adverse events between the
antibiotic and no antibiotic groups, and the group
receiving antibiotics was not less likely to experience
delayed healing, such as partial or full necrosis. In
this study, the overall risk of surgical-site infection
was less than 0.40 percent.17 Other observational
studies have similarly detected surgical-site infection
rates of less than 1 percent associated with clean
office-based reconstructions of skin cancer excision
wounds in the absence of perioperative antibiotic
prophylaxis.19,20 A meta-analysis of randomized
controlled trials of clean and clean-contaminated
operations in plastic surgery found that antibiotic
prophylaxis was associated with a 47 percent



Table 5. Recommendation 3a

Recommendation 3a The work group suggests that clinicians may administer perioperative (i.e., no more
than 24 hours before surgery) systemic antibiotics for adult patients undergoing
reconstruction after skin cancer resection in a facility (noneoffice-based) setting.

Evidence quality Low
Recommendation strength Weak
Benefits d Compliance with hospital and regulatory protocols.

d Possible reduction of infection rates.
Risks, harms, and costs d Side effects.

d Cost.
d Drug-drug interaction.
d Allergic reaction.
d Contributes to antibiotic resistance.

Benefit/harms assessment Small preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
Exclusions None
Differences of opinion None

Table 6. Recommendation 3b

Recommendation 3b The work group recommends that clinicians should not routinely administer
perioperative systemic antibiotics for adult patients undergoing reconstruction
after skin cancer resection in the office-based setting.

Evidence quality Moderate
Recommendation strength Moderate
Benefits d No cost.

d No side effects.
d No drug-drug interactions.
d Less time for delay to reconstruction.
d Complications of intravenous or per os delivery avoided.
d No contribution to antibiotic resistance.

Risks, harms, and costs d Negative perception if an infection does occur.
Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
Exclusions None
Differences of opinion None
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reduction in risk of surgical-site infection, but longer-
term antibiotic use was not superior to shorter-term
use.21

For infection risk after reconstruction following
skin cancer resection, there is more evidence avail-
able for reconstructions in the office-based setting
than in the facility setting. In general, reconstruction
in the office-based setting appears to be associated
with an exceedingly low risk of infection, which is
not mitigated further by use of perioperative antibi-
otics. In the facility setting, risk of infection during
complex reconstructions and clean-contaminated
operations, as well as in special high-risk
populations, may in some cases be greater. Hence,
use of perioperative antibiotic prophylaxis may be
appropriate in the facility setting. There is no evi-
dence in either setting that long- term antibiotic
prophylaxis provides infection risk reduction
compared with short-term prophylaxis.

Consequently, in the facility setting, perioperative
systemic antibiotics may be administered, albeit for
no longer than 24 hours, for reconstruction following
skin cancer removal. Potential benefits of this
approach include compliance with hospital and
regulatory protocols, as well as possible reduction
of surgical-site infection rates. Potential risks, harms,
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and costs appear to be collectively less significant,
and include antibiotic-related side effects, the cost of
medication, possible drug-drug interactions, risk of
allergic reaction, and contributing to system-wide
antibiotic resistance. Notably, ambulatory surgery
centers should comply with state laws and regula-
tions pertaining to antibiotic prophylaxis.

Based on the preponderance of evidence, in the
office setting, it is recommended that clinicians not
administer routine perioperative systemic antibi-
otics. Benefits of avoiding antibiotic prophylaxis
include cost savings, absence of antibiotic side
effects, prevention of drug-drug interactions,
reduced time delay prior to reconstruction, avoid-
ance of complications associated with oral or intra-
venous administration, and absence of contribution
to antibiotic resistance. Potential risks and harms
include medicolegal vulnerability if an infection
occurs. Exclusions to this recommendation are
appropriate for reconstructions in special high-risk
populations, such as those requiring large or com-
plex reconstructions, those with clean-contaminated
or chronic wounds, and those with medical histories
or comorbidities associated with immunosuppres-
sion or elevated risk of infection. Patient education
on the need for antibiotic stewardship may help
convey to patients that antibiotic prophylaxis is not
without risk, and avoidance of such may be in their
best interest.

Recommendation 4: 4a. The work group
recommends that clinicians should continue
anticoagulant, antithrombotic, and antiplatelet
medications for adult patients undergoing
reconstruction after skin cancer resection in
the office-based setting.

Evidence Quality: Moderate
Recommendation Strength: Moderate
Recommendation 4: 4b. The work group

recommends that clinicians should coordinate
with the physician managing the anticoagula-
tion medication before modifying the medica-
tion prior to reconstruction procedures in a
facility (noneoffice-based ) setting.

Evidence Quality: Not applicable (good prac-
tice recommendation)

Recommendation Strength: Not applicable
Recommendation 4: 4a and 4b Rationale

(Tables 7 and 8)
Perioperative bleeding can occur in the context of

oral anticoagulant, antithrombotic, and antiplatelet
medications that may be concurrently dosed at
therapeutic levels to manage patient comorbidities,
such as risk of stroke, myocardial infarction, and
pulmonary embolus. The combined evidence
from six studies derived predominantly from
hospital-based settings revealed no difference in
the rate of occurrence of perioperative bleeding or
hematoma in patients who had been administered a
relevant pharmacologic agent prior to the onset of
surgery, as versus those who had not.22-27 Most
selected studies compared aspirin, warfarin, or
clopidogrel to placebo or no medication,22-24,26 and
one also assessed the effect of newer anticoagulant
agents.27 Studies were generally of low quality, with
the reported duration of bleeding assessment after
surgery ranging from immediately after completion
of surgery to 4 weeks later.24-27 All but one of the
selected studies assessed the bleeding risk on both
flap and graft repairs,22-25,27 with one including
flaps only.26 One high-quality randomized
controlled trial,22 which assessed the impact of
aspirin, provided the drug to the treatment group
for 3 months before surgery, and detected no differ-
ence in the volume of bleeding within 24 hours
postoperatively.

Pragmatic case series and cohort studies that have
detected a higher rate of bleeding in reconstructions
associated with anticoagulant use recommend
continuing such medications perioperatively, as the
same studies have noted that cases of increased
bleeding did not result in serious consequences for
patients.28-31 On the other hand, there are numerous
case reports of medication cessation being associ-
ated with death as well as serious adverse events,
including strokes, cerebral emboli, myocardial in-
farctions, transient ischemic attacks, deep venous
thromboses, pulmonary emboli, and retinal artery
occlusion leading to blindness.32-35

Potential benefits of continuing anticoagulant,
antithrombotic, and antiplatelet medications
include, most importantly, reduced risk of any
thromboembolic event and reduction in mortality.
From a patient standpoint, not stopping medications
may improve compliance, decrease patient confu-
sion, and reduce the risk that medications will
inadvertently be managed improperly. Potential
risks of continuing medications perioperatively are
milder, including slightly increased risk of bleeding,
which may require bandage change, or further
measures to secure the reconstruction with addi-
tional sutures or pressure dressings. Concurrent
concerns may be a minor elevation in the risk of
graft or flap loss, possible delay in wound healing,
increased duration of the procedure, patient incon-
venience relating to returning to the physician for a
bleeding-associated complication, and the direct and
indirect medical costs of additional medications,
office visits, or procedures that may be required.
Conceivably, surgeons concerned about a bleeding-
associated complication may choose a less



Table 7. Recommendation 4a

Recommendation 4a The work group recommends that clinicians should continue anticoagulant,
antithrombotic, and antiplatelet medications for adult patients undergoing
reconstruction after skin cancer resection in the office-based setting.

Evidence quality Moderate
Recommendation strength Moderate
Benefits d Reduced risk of any thromboembolic event.

d Increased patient compliance/decreased patient confusion regarding medication.
d Reduced mortality.

Risks, harms, and costs d Slightly increased risk of bleeding (from 1% to 2%, which might require a
bandage change or additional stitch).

d Minor risk of graft or flap (tissue) loss.
d Possible delayed wound healing.
d Inconvenience to patients if they need to return to physician for a complication.
d Cost of medication.
d Possible increased duration of procedure or multiple procedures.
d Cost of multiple visits or procedures.
d Possible compromised aesthetic outcome if surgeon elects to use a less
aesthetically pleasing technique due to concerns about bleeding risk.

Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
Exclusions Consultation is advisable/appropriate when there is felt to be significant risk/

consequences of bleeding, in order to weigh risk of bleeding against the risk of
thromboembolic events.

Differences of opinion None

Table 8. Recommendation 4b

Recommendation 4b The work group recommends that clinicians should coordinate with the physician
managing the anticoagulation medication before modifying the medication prior to
reconstruction procedures in a facility (noneoffice-based) setting.

Evidence quality N/A (good practice recommendation)
Recommendation strength N/A
Benefits d Ensures appropriate process for bridging or stopping the patient’s medication.
Risks, harms, and costs d Physician time.

d Possible delay in surgery to arrange call.
Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
None Exclusions None
Differences of opinion None

N/A, Not applicable.
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aesthetically or functionally optimal repair to mini-
mize the risk. Importantly, the risks, harms, and costs
of continuing oral anticoagulant, antithrombotic,
and antiplatelet medications can be collectively
characterized as minor inconveniences and costs,
while the potential benefits are reduction in the
incidence of severe adverse events and death.
Additional Considerations in the Facility
Setting

In the facility setting, there are numerous factors
to consider in management of anticoagulant therapy
perioperatively, predominantly weighing the risks
associated with cessation against those of continua-
tion: frequent but minor increased risk of bleeding
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and associated complications versus rare but serious
risk of stroke and thromboembolism. The risks
involved in cessation of anticoagulants may differ
significantly according to the indications for which
they are prescribed. In some cases, continuation is
essential (i.e., recent placement of drug-eluting car-
diac stent), and cessation can have serious or fatal
consequences.36,37 For other indications, a brief inter
ruption during the perioperative period may not
have any negative effects. In the large cohort study
by Douketis et al., in The New England Journal of
Medicine, patients with atrial fibrillation treated with
warfarin were separated into two groups: one had
bridging with low-molecular weight heparin and the
other stopped anticoagulation medication perioper-
atively. There was no increase in thromboembolism
in the group undergoing surgery without
anticoagulation.38

Overall, the risk of bleeding and resulting com-
plications may differ significantly according to the
extent and method of reconstruction. While in the
office-based setting, the harms of continuation may
be low, in certain facility-based cases, when the
surgeon anticipates a higher risk of bleeding and/or
significant negative consequences from bleeding
sequelae, consideration may need to be given to
bridging or stopping the anticoagulant.

Anticoagulation management perioperatively re-
quires decision-making that should involve the sur-
geon, the physician managing the anticoagulation
(e.g., primary care physician, cardiologist, and so
on), and patient. When complex reconstructive
procedures involving flaps or grafts are planned in
the facility setting, bleeding risk potentiates compli-
cations and possible failure of the reconstruction. In
some situations, anticoagulant management is more
critical than in a straightforward excision and repair,
where it may be continued. Reversible agents used in
bridging treatment provide flexibility when bleeding
events are encountered and may be a safer alterna-
tive. On the other hand, some patients with signif-
icant increased risk of thromboembolism (i.e.,
personal history of thromboembolism or bleeding
disorders) may need to continue anticoagulant
therapy despite the risk to surgical outcomes.
Consultation with the primary physician, cardiolo-
gist, or other prescribing clinician is helpful in
weighing risks and benefits and allows for a coordi-
nated approach to therapeutic management.

Furthermore, the majority of the available evi-
dence on these agents details the usage of aspirin
and warfarin, and data are limited with respect to the
consequences and effects of multiagent anticlotting
treatments, as well as the newer generation of oral
anticoagulants. The irreversibility of newer agents
and associated risks are difficult to evaluate, as there
is a lack of available data. It may be difficult to make
blanket recommendations for all agents until more
evidence is available, and this highlights a need for
future investigation.

Recommendation 5: 5a. The work group
recommends that clinicians should not
routinely prescribe narcotic medication as
first-line treatment for pain in adult patients
undergoing reconstruction after skin cancer
resection.

Evidence Quality: Moderate
Recommendation Strength: Moderate
Recommendation 5: 5b. The work group

recommends that clinicians should prescribe
acetaminophen and nonsteroidal anti- inflam-
matory drugs as first-line therapy in adult
patients undergoing reconstruction for skin
cancer resection.

Evidence Quality: Moderate
Recommendation Strength: Moderate
Recommendation 5: 5a and 5b Rationale

(Tables 9 and 10)
There is increasing evidence that prescription

narcotics, which surgical patients are four times as
likely to receive upon discharge compared with non-
surgical patients, are associated with an increased
risk of opioid diversion, addiction, unintentional
injury, and death.39 Patients who fill narcotic pre-
scriptions after minor surgical procedures are more
likely to exhibit persistent opioid use,40 and the
duration of the prescribed use is a predictor of future
misuse.41

In the realm of reconstruction after skin cancer
removal, a randomized clinical trial comparing oral
postoperative pain management regimens did not
shown narcotics to be more effective.42 Specifically,
patients undergoing reconstruction of head and neck
wounds were assigned to receive one of the
following every 4 hours after surgery: 1000 mg of
acetaminophen, 1000mg of acetaminophen plus 400
mg of ibuprofen, or 325 mg of acetaminophen plus
30 mg of codeine. Pain was assessed by patient self-
report using a visual analog scale immediately after
surgery and at 2, 4, 8, and 12 hours postoperatively.
Subgroups were compared based on the area of the
reconstructed defect. At 2 and at 4 hours, the
acetaminophen plus codeine group reported more
pain than the acetaminophen plus ibuprofen group.
At other time points, no difference was seen in mean
change in pain scores across the groups. At no time
point was the regimen including the narcotic agent
found to control pain better than either of the other
two nonnarcotic regimens. Overall patient satisfac-
tion, measured at the end of the study, did not differ



Table 9. Recommendation 5a

Recommendation 5a The work group recommends that clinicians should not routinely prescribe narcotic
medication as first-line treatment for pain in adult patients undergoing
reconstruction after skin cancer resection.

Evidence quality Moderate
Recommendation strength Moderate
Benefits d Avoids risk of addiction.

d Avoids side effects (nausea, vomiting).
d Reduces number of opioid pills in circulation.
d Reduces cost of medication.
d Possibly improves pain control.
d Reduced risk of morbidity and mortality.

Risks, harms, and costs d Perception of patient dissatisfaction.
d Time to educate patient on why narcotics are not needed.
d Possible increased patient anxiety.
d Inconvenience to patient for delay in obtaining narcotic prescription.
d Side effects of alternatives (kidney, liver, or gastrointestinal conditions).
d Risk of illegal procurement of narcotics.

Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
Exclusions None
Differences of opinion None

Table 10. Recommendation 5b

Recommendation 5b The work group recommends that clinicians should prescribe acetaminophen
and nonsteroidal anti-inflammatory drugs as first-line therapy in adult patients
undergoing reconstruction for skin cancer resection.

Evidence quality Moderate
Recommendation strength Moderate
Benefits d Possibly improved pain control.

d Reduced risk of morbidity and mortality.
d Lower cost (especially if 600-mg ibuprofen is prescribed).

Risks, harms, and costs d Side effects (kidney, liver, or gastrointestinal).
Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness None
Role of patient preference None
Exclusions Patients with renal or liver conditions that preclude the use of either over-the-counter

option or patients allergic to an alternative
Differences of opinion None
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between the codeine group and either of the other
two groups.42

Additional studies on the use of narcotics in
cutaneous surgery are consistent with these findings.
A study of facial plastic surgeons performing rhino-
plasties found that patients prescribed narcotics
typically use less than half of the prescribed quan-
tity,43 and this was confirmed in an observational
study of plastic surgery of the face.44 Retrospective
and prospective case series that compared narcotic
and nonnarcotic postoperative pain strategies found
no difference in surgical outcomes.45,46 Long-lasting
field blocks with agents such as liposomal bupiva-
caine have not been well-studied in reconstruction
after skin cancer excision.47

The preponderance of evidence supports the
recommendation that narcotic pain medications
should not be the first-line treatment for the
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management of pain following reconstruction after
skin cancer resection. Benefits of not using narcotics
include avoiding the risk of addiction, avoiding
medication side effects such as nausea and vomiting,
reducing the number of opioid pills in circulation as
well as the risk of opioid diversion, reducing the risk
of opioid-associated morbidity and mortality, and
possibly improving pain control. Risks, harms, and
costs of narcotic avoidance are collectively less
concerning, and include the time required to educate
patients as to why narcotics are not needed,
increased patient anxiety associated with the possi-
bility of breakthrough pain, inconvenience for those
patients who must return to the physician’s office or
otherwise wait for a narcotic prescription when such
is later found to be needed, side effects or lack of
tolerability of alternative pain medications, and risk
of illegal procurement of narcotics. When patient
dissatisfaction occurs in the context of narcotics
being withheld, this is likely based on patient mis-
perceptions regarding the need for narcotics rather
than actual postoperative discomfort or debility
associated with a nonnarcotic pain control regimen.
Patient, and in some cases physician, education is
important to dispel incorrect beliefs about the need
for initial narcotics. When in exceptional cases (e.g.,
extensive reconstructive procedures) narcotic pain
management is required, prescriptions should be for
brief courses, typically less than 5 days. Additional
considerations include adherence to state laws for
narcotic prescribing and climbing the ladder of
different nonnarcotic therapies as necessary.
Patient input is important, and shared decision-
making pertaining to non-narcotic pain strategies
can be developed in a manner consistent with the
Centers for Disease Control and Prevention’s
Guideline for Prescribing Opioids for Chronic
Pain.48

The evidence suggests that ibuprofen and acet-
aminophen are effective in reducing post-operative
pain after skin cancer reconstruction. The work
group recommends that a combination of acetamin-
ophen and nonsteroidal antiinflammatory drugs
(NSAIDs) (such as ibuprofen) be used as first-line
therapy for pain control. The benefits of this
approach include those noted above, as well as the
lower cost of medication. There are, in general,
minimal apparent risks, harms, or costs. Excluded
are patients with gastrointestinal, renal, or liver
conditions that preclude the use of either NSAIDs
or acetaminophen, as well as patients with drug
allergies or contraindications to these agents. To be
most effective, NSAIDs and acetaminophen should
be started immediately after surgery and dosed on a
regular schedule.42 Patients should not wait for
breakthrough pain to take these drugs. Physicians
reluctant to prescribe postoperative NSAIDs because
of bleeding concerns may also be apprised of the
evidence that this does not increase bleeding risk.
Future research may assess the utility of liposomal
bupivacaine and other field block anesthetic agents
after larger reconstructions.

Recommendation 6: The work group sug-
gests that clinicians discuss management of
pain, antibiotics, and anticlotting agents with
adult patients undergoing reconstruction after
skin cancer resection when relevant.

Evidence Quality: Not applicable
Recommendation Strength: Not applicable

(good practice recommendation)
Recommendation 6: Rationale (Table 11)
There are currently no standardized protocols for

how the doctor and patient will manage pain
medications, possible oral antibiotics, or anticoagu-
lation (anticlotting) medications during the periop-
erative period in patients undergoing reconstruction
after skin cancer resection. Although contextual
differences in these procedures and settings should
be considered, clear and consistent communication
with the patient is imperative. The physician or their
designee should share a typical pain management
strategy, discussion of antibiotic use (or avoidance),
and plan for those patients taking anticlotting agents.
The benefits of this patient education are numerous
and are highlighted below.

The importance of patient education and the shared
decision-making between the physician and patient
are highlighted in this statement. Educating patients
about their perioperative treatment through discussion
of treatment strategies may help alleviate anxiety,
improve communication, increase patient satisfaction,
and maximize patient compliance with the post-
operative orders. This process may also strengthen
the doctor- patient relationship, which may decrease
patient complaints, increase patient safety, and
decrease potential litigation. The work group consid-
ered perioperative discussion of pain management,
use of postoperative antibiotics, and perioperative use
of anticlotting agents to be of paramount importance
in the patient education process.

Patients commonly prepare for their reconstruc-
tion after skin cancer resection using available
internet and social media sources, which may create
confusion due to conflicting information. To avoid
misunderstanding, the work group considers the
preoperative discussion an optimal time to improve
patient education and set expectations for the post-
operative pain management protocol that will be
used. Developing a strategy in the preoperative
period also alleviates anxiety, as the patient



Table 11. Recommendation 6

Recommendation 6 The work group suggests that clinicians discuss management of pain, antibiotics,
and anticlotting agents with adult patients undergoing reconstruction after skin
cancer resection when relevant.

Evidence quality N/A
Recommendation strength N/A (good practice recommendation)
Benefits d Increased patient satisfaction.

d Increased patient compliance with recommended regimens.
d Improved patient/physician relationship.
d Minimization of litigation.
d Minimization of complaints.
d Improved patient safety.

Risks, harms, and costs d Physician burden in reporting and time.
Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness It is left to clinician’s judgment what constitutes ‘‘relevant.’’
Role of patient preference None
Exclusions None
Differences of opinion None

N/A, Not applicable.
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understands and has prepared for managing the
postoperative pain with an appropriate guideline.
Documentation of this discussion in the medical
record is a critical part of the education process.
Patients should be encouraged to seek clarification
to maximize their educational experience.
Specific Suggestions
The physician or physician designee should sum-

marize a pain management strategy and emphasize
that pain will not be prevented entirely. Other topics
to review may include the following: anticipated
bruising, swelling, discharge of fluids from the sur-
gical sites, and possible activities that would exacer-
bate pain. The work group strongly advocates for a
tiered approach to managing pain. In tier 1, ice and
elevation may reduce swelling and discomfort, while
wounds may be bandaged and kept moist.
Nonnarcotic pain medications are emphasized.
These may include acetaminophen, ibuprofen, nap-
roxen, gabapentin, and others. Breakthrough pain
may, in certain circumstances, be treated with
narcotic pain medications as tier 2.

The work group has outlined the use of periop-
erative systemic antibiotics in recommendation 3 and
postoperative antibiotics in recommendation 2, and
these will not be reiterated herein. Available evi-
dence does not show a significant benefit to the use
of postoperative antibiotics in this patient popula-
tion.15,16 For this reason, the work group suggests
that the physician or physician designee communi-
cate to the patient that no routine oral antibiotics will
be ordered. Patients may be comforted to know that
oral antibiotics will not be discouraged if they
happen to show evidence of a wound infection.

A challenge encountered in some patients under-
going reconstruction after skin cancer resection is
the patient’s use of antiplatelet medications or
anticoagulants due to cardiac arrhythmias or hyper-
coagulable states (e.g., deep venous thrombosis,
pulmonary embolism, or cerebrovascular accidents).
Recommendation 4 addresses such patients. The
work group suggests that patients be counseled on
how the risks of continuing the anticlotting medica-
tions (e.g., increased bleeding, possible flap hema-
toma) need to be balanced with the potential
devastating consequences of a systemic thrombotic
event. The work group recognizes that patients
should utilize their primary care physician, cardiol-
ogist, or other specialists to help better understand
their risks for undergoing procedures while using
their anticlotting agents.

The work group recognizes that effects of the
patient education measures suggested above are
difficult to measure. Measuring patient understand-
ing is wrought with contextual confounding vari-
ables. Patient-reported outcome measures and
patient satisfaction surveys may not accurately mea-
sure the success of these interventions. We
encourage physicians or their designees to deliver
a consistent patient education, while directing pa-
tients to complementary material in pamphlets or
internet- based resources. By creating an opportu-
nity for patients to inquire about pain management,
antibiotic use, and management of anticlotting
agents, the work group anticipates improved patient
satisfaction, improved patient compliance, and



Table 12. Recommendation 7

Recommendation 7 The work group suggests that clinicians may offer postoperative follow-up assessment
to adult patients undergoing reconstruction after skin cancer resection.

Evidence quality N/A
Recommendation strength N/A (good practice recommendation)
Benefits d Increased patient/physician communication.

d Patient empowered to express satisfaction.
d Allows for collection of patient-reported outcome measures.
d Identifies patients who may benefit from further management or counseling.
d Quality improvement.

Risks, harms, and costs d Cost of visit, travel, time.
d Time of outcome assessment/collection.

Benefit/harms assessment Preponderance of benefit over harm
Value judgments None
Intentional vagueness Follow-up interval or outcome measure not defined
Role of patient preference Small
Exclusions None
Differences of opinion None

N/A, Not applicable.

J AM ACAD DERMATOL

AUGUST 2021
438 Chen et al
potentially improved surgical outcomes. A sample of
a patient handout can be found in Appendix B,
Supplemental Digital Content 2, available on
www.jaad.org. This is only an example and is not
meant to be a required element.

Recommendation 7: The work group sug-
gests that clinicians may offer postoperative
follow-up assessment to adult patients under-
going reconstruction after skin cancer
resection.

Evidence Quality: Not applicable
Recommendation Strength: Not applicable

(good practice recommendation)
Recommendation 7: Rationale (Table 12)
Reconstruction after skin cancer resection may

have myriad functional and cosmetic outcomes. The
return of the patient for follow-up visits is an
excellent opportunity to better understand and
measure these outcomes, improve patient-
physician communication, and foster quality
improvement. Postoperative follow-up can lead to
increased communication between the patient and
physician, thereby empowering patients to comment
on satisfaction and other important outcomes mea-
sures. This communication is an opportunity to
increase patient and family engagement and offer
the patient appropriate patient-reported outcome
measures. Follow-up visits can provide an opportu-
nity to identify areas for technique enhancement,
improve patient satisfaction, and identify patients
who may benefit from further counseling or man-
agement. Quality improvement projects and scienti-
fic outcome studies can be designed through
appropriate follow-up. To contrast the aforemen-
tioned benefits of postoperative follow-up, there
may be associated costs. These could be in the form
of patient travel expense, time, or cost associated
with office visit billing. In addition, collection and
assessment of outcome measures may cost the
physician time and administrative resources. In
some cases, it may be impractical for patients to
return for follow-up to the reconstructive surgeon
(i.e., rural areas where patients have traveled great
distances for treatment), and in these cases, post-
operative care and coordination may be arranged
with a local physician.

There is a paucity of evidence regarding optimal
timing for follow-up. Based on the anatomic site of
reconstruction, there may be several different func-
tional and cosmetic outcomes to be measured, and
occasional spitting stitches can be identified at
follow-up and removed. The work group did not
reach consensus on minimal acceptable time for
stable outcome assessment. Patient preference does
have a role in establishing a timeline for communi-
cation and follow-up.

Overall, the work group found there was prepon-
derance of potential benefit over harm in offering
patients postoperative assessment following recon-
struction after skin cancer resection. The interval and
method of assessment are at the discretion of the
physician. However, we encourage the use of
validated patient-reported outcome measures and
patient satisfaction tools specific to the site of
reconstruction at an appropriate interval to achieve
stable functional and cosmetic assessment.

http://www.jaad.org
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CONCLUSIONS AND FUTURE DIRECTIONS
In general, research in the area of reconstruction

after skin cancer resection was limited. Higher-
quality studies in all topic areas addressed here
would help strengthen guidance to practicing
clinicians.

A variety of new research areas may add to
potential improvements of the patient care delivery
process with respect to reconstruction after skin
cancer resection. Research areas that may contribute
to better measurements of reconstructive outcomes
after skin cancer resection may include development
of patient-reported outcome measures. Collection of
the patient’s perception of the objective success of
the reconstruction as well as the patient’s satisfaction
with the care delivery process can be captured with
an instrument that is under development and in the
process of content validity testing.49

Further studies looking at the newer types of
anticoagulant medications in reconstruction after
skin cancer resection are critical in both office-
based and facility settings.

Investigations of outcomes with different timing
intervals between resection and reconstruction may
also be helpful in determining the optimal time
window (if any) for asynchronous reconstruction.

Although the data did not support the use of
antibiotics in the interval between resection and
reconstruction, the work group did not specifically
look at the question of whether antibiotic use would
be beneficial in the postoperative period for patients
undergoing delayed reconstruction. This could be
another question to investigate.

The authors thank Heather Benfield, EdD, Catherine
Bennett, Harvey P. Davidson, and Patricia Fee for serving
on the work group as patient representatives. The authors
thank the various organizations and individuals who
participated in the peer review and public comment
periods. Every comment was reviewed and considered
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