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leeding Complications in Dermatologic Surgery
va A. Hurst, MD, Siegrid S. Yu, MD, Roy C. Grekin, MD, and Isaac M. Neuhaus, MD

Although the overall incidence is low, bleeding complications in dermatologic surgery can
occur and be the source of significant patient morbidity. In this article, we summarize the
key aspects of preoperative assessment of patients at risk for bleeding. A review of current
issues and literature regarding safe continuation of anticoagulant and antiplatelet medica-
tions in dermatologic surgery patients is also presented. In addition, principles for man-
agement of bleeding events, should they occur, are also highlighted.
Semin Cutan Med Surg 26:189-195 © 2007 Elsevier Inc. All rights reserved.
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espite good clinical judgment and meticulous surgical
technique, complications in dermatologic surgery re-

ated to bleeding inevitably do occur (Fig. 1). To minimize
he clinical sequelae of excessive bleeding, skilled dermatol-
gists anticipate potential difficulties, recognize problems as
hey arise, and deftly manage hemorrhagic complications.
nderstanding the key aspects of preoperative assessment,

he guidelines for the safe use of blood thinning agents, and
teps for management of immediate and delayed bleeding
omplications are crucial for minimizing patient morbidity
nd maintaining good surgical outcomes.

reoperative
ssessment: Past Medical History

areful and directed history taking is the first step in assess-
ng potential risk for bleeding in a patient undergoing a sig-
ificant dermatologic surgery procedure, such as surgical ex-
ision or Mohs micrographic surgery. Common medical
roblems such as hypertension and anxiety can contribute
ignificantly to bleeding, especially intraoperatively, and ev-
ry effort should be made to adequately manage these med-
cal problems in the pre- and perioperative periods. History
aking should also include medical conditions that can con-
ribute to altered platelet function and coagulation. This in-
ludes, but is not limited to, liver disease, renal dysfunction,
nd both hematologic and solid malignancies. A recent work
eports a case of disseminated intravascular coagulation in a
atient with metastatic prostate cancer unmasked by Mohs

CSF Dermatologic Surgery and Laser Center, San Francisco, CA.
his article was previously published in Semin Cutan Med Surg 26:40-46,
c2007.

085-5629/07/$-see front matter © 2007 Elsevier Inc. All rights reserved.
oi:10.1016/j.sder.2008.03.002
icrographic surgery for a relatively small basal cell carci-
oma on the forehead.1

Clinicians should specifically assess for any prior history of
ignificant bleeding during low-risk surgical procedures (for
xample, dental extractions). Previous history of excessive
leeding in this setting may indicate an inherited bleeding
isorder such as hemophilia or von Willebrand disease,
hich is the most common hereditary bleeding disorder.
eterson and Joseph have provided a review on inherited
leeding disorders in dermatologic surgery patients.2 They
mphasize the importance of working in conjunction with an
xperienced hematologist when dealing with this patient
opulation.

reoperative
ssessment: Medications

uch more common than inherited bleeding disorders are
cquired abnormalities in coagulation or platelet function
econdary to medications and ingested products. It is well-
nown that ethanol consumption contributes to bleeding via
ecreased vasoconstriction and impaired platelet and coagu-

ation function.2 The use of alternative medicines and thera-
ies has dramatically increased in recent years, and it has
een reported that 22% of presurgical patients take various
erbs and that 51% consume vitamin supplements.3 Until
ecently, vitamins and herbal supplements often were over-
ooked in the preoperative history. Patients, especially
omen, often do not readily reveal their alternative medica-

ions to their physicians. A recent report found that more
han 35% of patients on alternative therapies did not inform
heir doctor.4 A Spanish anesthesiology study found that
9% of patients consuming herbal plant products did not

onsider them to be a medication, and that 91% would not
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190 E.A. Hurst et al
ave told an anesthesiologist about them on routine inter-
iew.5 Dinehart and Henry recently published an excellent
omprehensive review on dietary supplements and altered
leeding and coagulation.6 They report that many dietary
upplements can alter coagulation and platelet function, with
any effects on platelets being irreversible. Therefore, the

ecommendation is for patients to stay off all vitamins and
upplements for 7 to 10 days before surgery. The exceptions
re vitamin E and ginkgo, which can be discontinued several
ays before surgery.6

Although most patients can easily discontinue their alter-
ative therapies in the perioperative period, discontinuation
f nonsteroidal antiinflammatory drugs (NSAIDs) or antico-
gulant and antiplatelet medications such as warfarin and
spirin is a much more complex issue that continues to be
ebated among dermatologic surgeons. A large percentage of
atients are on NSAIDs for musculoskeletal and other pain
yndromes. A significant proportion of the U.S. population
akes aspirin for primary prevention of cardiac and cerebro-
ascular events, with primary prevention being defined as
reatment aimed at preventing vascular events in patients
ho currently have no evidence of vascular disease. Further-
ore, a variety of anticoagulants and blood-thinning agents

urrently are used in patients as secondary prevention for
hromboembolic events. Secondary preventative efforts focus

igure 1 Postoperative hematoma and large ecchymoses 1 week after
ohs surgery. (Color version of figure is available online.)
n identifying and treating those with established disease, or d
hose at very high risk for developing thromboembolic dis-
ase. Common indications for secondary prevention include
atients with artificial heart valves or valvular heart disease,
istory of stroke or myocardial infarction, atrial fibrillation,
nderlying coagulopathies, and a history of pulmonary em-
olism and/or deep venous thrombosis.7 Table 1 summarizes
he currently used antiplatelet and antithrombotic agents,
ith brief explanations of their mechanisms of action.8

onsiderations Regarding
erioperative Continuation
f Blood-Thinning Agents

he decision of whether or not to discontinue anticoagulant
herapy in patients with significant thromboembolic risk, as
utlined previously, has been subject to significant study and
ebate in dermatologic surgery, especially during the past
ecade. The deliberations center on balancing the possible

ncreased risk of bleeding and hemorrhage with the low, but
otentially life-threatening, risk of a thrombotic event if an-
icoagulant therapy is temporarily discontinued. The vast
ajority of published literature involves the use of warfarin

nd aspirin. Other blood thinning agents are not well stud-
ed.

To provide guidelines regarding anticoagulant use in der-
atologic surgery, several factors need to be taken into con-

ideration

● What is the overall rate of hemorrhagic complications in
dermatologic surgery?

● Is the risk of hemorrhagic complications in patients tak-
ing blood thinning agents higher than this overall risk?

● Does temporary perioperative discontinuation of blood-
thinning agents significantly decrease the risk of hemor-
rhagic complications?

● Are there objectively measurable adverse operative ef-
fects of warfarin and aspirin?

● What is the risk of thromboembolic events after tempo-
rary perioperative discontinuation of blood thinning
agents?

● What is the relative magnitude of bleeding versus
thrombotic complications?

aseline Risk of
leeding Complications

he baseline risk of hemorrhagic complications in dermato-
ogic surgery has been estimated to be less than 2% by several
uthors. In 2003, a prospective study investigating immedi-
te and delayed dermatologic surgery complications demon-
trated an overall complication rate of 1.64%. The majority of
hese complications (postoperative hemorrhage, hematoma
ormation, flap or graft necrosis, wound dehiscence, infec-
ion) were either directly or indirectly related to problems
ith hemostasis.9 In this series, none of the patients required
ospitalization or the assistance of another specialist. This

emonstrated 1.64% rate of complications is comparable to
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Bleeding complications in dermatologic surgery 191
wo additional reports estimating 2% rates of significant
emorrhage or hematoma in control patients undergoing
ermatologic surgical procedures in the absence of blood
hinning agents.10,11

isk of Bleeding in Patients
ontinuing Blood-Thinning Agents

umerous studies have compared the rate of hemorrhagic com-
lications in patients on versus off of blood-thinning agents. A
eview of these published reports reveals the near-unanimous
onclusion that there is no increased risk of severe hemorrhagic
omplications in anticoagulated patients. Furthermore, the lit-
rature suggests that perioperative discontinuation of anticoagu-
ants does not decrease the risk of bleeding complications. Sev-
ral of these studies even focused specifically on Mohs surgical
rocedures, during which difficulties with hemostasis would
ave been tested by increased defect size, extensive undermin-

able 1 Blood-Thinning Agents and Their Mechanisms of Act

Class Subclass/Mechan

ntiplatelet Blocks formation of thromboxane A2 via inh
Inhibitors of ADP-induced activation of plat

Glycoprotein IIb/IIIa inhibitors (block platel

ntithrombin Unfractionated heparin (binds antithrombin
coagulation enzymes)

Direct thrombin inhibitors

Low molecular weight heparins (similar me
heparin)

Coumarins (antagonists of Vitamin K which
dependent clotting factors II, VII, IX, X, an

hrombolytic Plasminogen activators (activate plasminog
fibrinolysis)

dapted from Alam M, Goldberg L. Serious adverse vascular events
therapy. Dermatol Surg 2002;28:992-998.8

able 2 Summary of Studies Examining the Incidence of Derm

Drug and Study No. of Patients

spirin and NSAIDs
Otley et al10 286
Billingsley & Maloney11 97

awrence et al20 61
Bartlett17 52
Shalom and Wong16 41
Kargi et al18 37
arfarin
Otley et al10 26
Billingsley & Maloney11 12
Lam et al14 13
Alcalay12,13 16
Kargi et al18 21
Syed et al15 47
Excessive bleeding (>1 hr despite pressure), hematoma, flap/graft necro
ng, and relatively more complex repair methods. Sufficient data
xist to support that blood-thinning agents may be safely con-
inued in dermatologic surgery without exposing the patient to a
ignificant increase in risk for bleeding complications. These
tudies are summarized in Table 2 and are detailed further
erein.
The largest prospective study regarding anticoagulant use in

ermatologic surgery was published by Billingsley and Maloney
n 1997.11 The authors reported no significant increase in severe
dverse events in Mohs micrographic surgery patients on blood
hinning agents (12 patients on warfarin and 97 on either aspirin
r NSAIDs) compared with controls. There was also no signifi-
ant difference between these groups in the complexity of repair
erformed. Thirty-three percent of the aspirin/NSAID group
nd 8% in the warfarin group underwent flaps or grafts, com-
ared with 34% in the control group. The only statistically sig-
ificant finding noted was that 5/12 (42%) of warfarin patients
ad “excessive intraoperative bleeding,” defined as excessive if

Chemical (Brand) Name

n of cyclooxygenase Aspirin
Ticlopidine hydrochloride (Ticlid)
Clopidogrel (Plavix)

esion) Abciximab (Reopro)
Eptifibatide (Integrilin)
Tirofiban hydrochloride (Aggrastat)

d rapidly inactivates Heparin

Hirudin (Refludan)
Agatroban (Novastan)

m to unfractionated Enoxaparin sodium (Lovenox)

ase Vitamin K
tein C and S

Warfarin (Coumadin)

d hence cause Streptokinase (Streptase)
Alteplase (tPA)

ted with perioperative interruption of antiplatelet and anticoagulant

gic Surgical Complications in Patients on Blood Thinners

Controlled Study
Increased Severe
Complications*

Yes, retrospective No
Yes, prospective No
Yes, prospective No
Yes, prospective No
Yes, prospective No
Yes, prospective No

Yes, retrospective No
Yes, prospective No
Yes No
Yes, prospective No
Yes, prospective Yes
Yes, prospective No
ion

ism

ibitio
elets

et adh

III an

chanis

decre
d Pro
en an

associa
atolo
sis, wound dehiscence, or infection.
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192 E.A. Hurst et al
he time required to achieve hemostasis at the time of closure
as greater than 3 minutes.11

A large retrospective study of warfarin, aspirin, and NSAID
se in cutaneous surgery patients was published by Otley and
oworkers in 1996.10 In this study, incidence of severe com-
lications were reported for 653 patients undergoing Mohs
urgical and excisional surgical procedures. Severe compli-
ations were defined as significant intraoperative or postop-
rative hemorrhage, wound bleeding greater than 1 hour and
ot stopped with pressure, acute hematoma, necrosis of flap
r graft, or dehiscence greater than 2 mm. Of the 26 patients
ho continued warfarin, one experienced a severe complica-

ion, compared with 1 severe event in the 101 patients in
hom warfarin was held. Similarly, 4 severe events were

eported in the 286 patients continuing aspirin or NSAIDs
ompared with 3 of the 240 patients who discontinued these
edications perioperatively. On the basis of these results,
tley and coworkers concluded that continuation of warfarin
r platelet inhibitors is associated with a very low risk of
evere complications and that the rate of complications is not
tatistically significantly increased compared with patients in
hom the same medications are discontinued. It is worth
oting that only 54 (8%) of the 653 patients underwent flap
r graft repairs, with two out of the five severe events in
atients on warfarin or blood thinners occurring in these
ore complex repairs (Fig. 2).10

Other smaller prospective studies have also supported the
afety of blood thinning agents in cutaneous surgical proce-
ures. Alcalay and Alkalay reported no significant adverse
vents in 68 consecutive patients undergoing Mohs micro-
raphic surgery while on warfarin.12,13 Similarly, Lam and
oworkers found no difference in adverse events in a small
roup of dermatologic surgery patients continuing warfarin
herapy vs those treated with heparin perioperatively as rec-
mmended by Goldsmith and coworkers in 1993.14 The
ost recently published study addressing warfarin was by

15

igure 2 Hematoma in an aspirin-taking patient who underwent a
arge transposition flap repair following Mohs surgery for squamous
ell carcinoma. (Color version of figure is available online.)
yed and coworkers in 2004. In this prospective study of 47 y
atients, nine experienced only minor bleeding, with no ma-
or adverse events noted. However three of the nine were
oted to have an intraoperative international normalized ra-
ion (INR) of 3.5 or greater. Of note, only 5 of 47 patients had
ntraoperative INR’s of 3.5 or greater, with 60% of those
xperiencing the minor bleeding episodes.15 This was the
rst study to directly address INR values and attempt to
orrelate with bleeding complications in cutaneous surgery
atients taking warfarin.
Shalom and Wong recently reported only a statistically

ncreased incidence of intraoperative suture ligation for he-
ostasis (and no significant bleeding events) in 41 patients

n aspirin compared with 212 controls undergoing excisions
f cutaneous and subcutaneous lesions.16 Finally, Barlett re-
orted no increased incidence of minor, severe, or overall
leeding complications in 52 patients undergoing minor der-
atologic surgery while on aspirin compared with 119 pa-

ients who were not taking aspirin.17

Only one group has published data suggesting signifi-
antly increased major bleeding complications in patient un-
ergoing minor cutaneous surgery while on warfarin.18 Of 21
atients on warfarin, 5 (24%) experienced a major bleeding
omplication, which was defined as persistent bleeding,
ound hematoma, loss of skin graft, or wound infection.
his number was significantly higher than that in the 37
atients on aspirin and the 44 controls. This study did not
eport on INR values or monitoring on the warfarin treated
atients. There was no significant difference between the as-
irin and control groups with regards to bleeding complica-
ions.18

Although multiple studies in the dermatologic surgery lit-
rature have addressed NSAID, aspirin, and warfarin use,
here are currently no published reports addressing bleeding
omplications in patient on clopidogrel (Plavix®, Bristol-
yers Squibb). Clopidogrel is a selective inhibitor of platelet

dhesion to fibrinogen and aggregation via inhibition of
DP-induced platelet activation. Its use continues to increase
s a component of secondary prevention among cardiac and
erebrovascular patients, and it is often used in combination
ith aspirin. The only published study regarding clopidogrel

nd bleeding complications is in the pulmonary literature. A
006 prospective cohort report found that clopidogrel signif-

cantly increased the bleeding risk in patients undergoing
ransbronchial biopsy, with the effect exacerbated by con-
omitant aspirin use.19 As this agent continues to be utilized
n more patients, studies regarding its effects on dermatologic
urgery complications will be beneficial.

otential Objective
easurements to Predict

ntraoperative Bleeding in
atients on Blood Thinners

awrence and coworkers showed that both aspirin and
SAIDs can significantly increase bleeding time in dermato-

ogic surgery patients.20 This increase uncommonly goes be-

ond normal range, with only approximately 25% (8/40) of
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Bleeding complications in dermatologic surgery 193
spirin-treated and 10% (1/21) of NSAID-treated patients
aving measurably abnormal bleeding times. No significant

ncrease in adverse events in 61 patients on either aspirin or
SAIDs was detected in this study. However, the 3 patients
ho experienced excessive intraoperative bleeding were all

aking aspirin and did have abnormal bleeding times.
It is known that INR values greater than 5 can result in

evere and significant bleeding, and Syed and coworkers
ound that 60% of patients with intraoperative INRs greater
hen 3.5 had a bleeding event.15 We recently had a patient
xperience a major bleeding event 1 week after an excision
nd repair of a large cancer on the chest due to an unstable
NR which went from therapeutic values to greater than six in
he postoperative period. Optimal timing of preoperative
NR measurement will vary case-by-case, but an INR at least
ithin 1 week of surgery is recommended.
Despite the belief by many surgeons that they can predict

nticoagulant or blood thinner status intraoperatively, a re-
ent study shows that physicians at all levels of training were
qually unable to assess blood thinner status based on visual
nspection of intraoperative oozing.21 This is similar to find-
ngs reported in coronary artery bypass patients, in which
urgeons’ impressions of aspirin status were unreliable.22

dverse Events Related
o Blood-Thinning
gent Discontinuation

here are now documented reports of serious thromboem-
olic events occurring in patients who discontinued warfarin
r aspirin therapy for dermatologic surgery. Kovich recently
eported data from a survey of 504 members of the American
ollege of Mohs Micrographic Surgery and Cutaneous On-
ology.23 One hundred sixty-eight respondents reported 46
atients who experienced thrombotic events. These were all
erious events and included 24 strokes, 3 cerebral emboli, 5
yocardial infarctions, 8 transient ischemic attacks, 3 deep

enous thromboses, 2 pulmonary emboli, and 1 retinal artery
cclusion leading to blindness. Three deaths were reported.
f the 46 patients who experienced thrombotic events, 54%
ad an event when warfarin was held, 39% occurred when
spirin was held, and 4% of events happened when both
edications were held.23 There are other documented case

eports in the dermatologic surgery literature of stroke, pul-
onary embolus, and clotted prosthetic valve occurring in
atients in whom anticoagulation or antiplatelet medications
ere discontinued perioperatively.24,25 A review in the New
ngland Journal of Medicine highlights the potential gravity of
hromboembolic complications. A patient who experiences a
ecurrent episode of venous thromboembolism has a 6%
ortality risk, and 2% risk for serious permanent disability.
rterial thromboembolism morbidity and mortality rates are
igher, with 20% of events being fatal and 40% resulting in
erious permanent disability.26

For 2 of the common indications for warfarin (atrial fibril-
ation and artificial heart valve replacement), the estimated

isks of thromboembolism are 1% to 20% per year and 8% to r
2% per year, respectively.27 For the third most common
ndication, deep venous thrombosis (DVT), the estimated
lotting risk is 1% per day for patients who have had a DVT
ithin 1 month, and 0.2% and 0.04% for patients with DVTs
ithin 2 to 3 months and more than 3 months, respectively.
sing these numbers, the estimated 2-day risk of a throm-
otic event in a patient taken off warfarin for a dermatologic
rocedure is 0.01% to 0.3% in the setting of atrial fibrillation
nd 0.08% to 0.4% for a patient with an artificial heart valve
eplacement. For DVT patients, the 2-day risk is 4% to 6% in
hose less than 1 month after a DVT, 0.8% to 1.2% in those 2
o 3 months after DVT, and 0.16% to 0.24% in those more
han 3 months after DVT.27

In addition to a patient’s own hypercoagulable risk due to
nderlying conditions, there is a theoretical risk of rebound
ypercoagulation in patients who discontinue warfarin
erioperatively. This is believed to be due to levels of vitamin
-dependent clotting factors regenerating at different rates.
or example, pro-coagulant factors VII and IX usually return
o normal faster than anticoagulant Proteins C and S. This
isk is thought to be highest during the first week after stop-
ing warfarin, and is not reflected by traditional measure-
ents of anticoagulation such as prothrombin time (PT),

nternational normalized ration (INR), or partial thrombo-
lastin time (PTT).25

urrent Surgical Practice
anaging Perioperative
lood-Thinning Agents
2002 survey of members of the American College of Mohs
icrographic Surgery and Cutaneous Oncology revealed that

0% of surgeons sometimes or always discontinue warfarin
erioperatively and that cutaneous surgeons discontinue as-
irin in 26% of cases, even if medically necessary.28 Although
he survey was retrospective with only a 50% response rate, it
uggests that many dermatologic surgeons still feel that war-
arin and aspirin use significantly adversely affects dermato-
ogic surgery outcomes. This study highlights the current
eed for continued evidence-based research on this topic in
ermatologic surgery, as well as the benefit of specific recom-
endations which can be implemented in daily practice.

ecommendations
egarding Perioperative
se of Blood-Thinning Agents

ll vitamin supplements and herbal medications should be
iscontinued 10 to 14 days preoperatively and resumed 1
eek after surgery. For practical purposes and because many

upplements and over-the-counter vitamins can affect bleed-
ng, we do not distinguish between various agents with re-
ards to recommending patient discontinuation.

Nonsteroidal antiinflammatory medications (NSAIDs)
hould be stopped 3 days before surgery, with recommended

esumption 1 week after the procedure. Because of their re-



v
h
o
p
b
t
s
r

t
w
e
m
h
f

d
r

t
m
p
i
v

M
B
D
l
r
t
d
m
t
i

c

l
t
f
P
b
o
f
a
p
f
n
s
b
s
b
t
f
d
p

S
A
o
d
m
f
p
s
q
n
N
p
o

p
o
h
r
l
n
v
e
l
s
i
o
t
p
t
a
s
c
W
t

cF
w

194 E.A. Hurst et al
ersible effect on platelet aggregation via cyclooxygenase in-
ibition and the relatively short drug half-life, 3 days of pre-
perative discontinuation is sufficient for resumption of
latelet function, and we find that most patients can tolerate
eing off NSAIDs for that period of time. Primary preventa-
ive aspirin, which irreversibly inhibits platelet function,
hould be discontinued 10 to 14 days before surgery, and
e-started one week after the procedure.

Medically necessary warfarin and aspirin should be con-
inued, with an INR value recommended within at least 1
eek of surgery. Care must be taken to assess in the preop-

rative history whether or not the warfarin doses and INR
easurements are stable. In addition, a careful medication
istory assessing for new medication additions that may af-
ect warfarin levels is crucial.

We currently recommend that patients continue clopi-
ogrel in the perioperative period, although further studies
egarding this medication and complications are warranted.

As with clopidogrel, there is no current data in the derma-
ologic surgery literature with regards to newer anticoagulant
edications such as low molecular weight heparin, and these
atients should currently be evaluated on an individual basis

n conjunction with their primary care physician or cardio-
ascular specialist.

anagement of
leeding Complications

espite optimal perioperative patient management, meticu-
ous surgical technique, and attentive hemostasis, hemor-
hagic complications will still occasionally occur. The derma-
ologist should be well versed in anticipating potential
ifficulties, recognizing problems as they arise, and deftly
anaging the complications. Management should be tailored

o the severity of the event, and whether the complication is
mmediate (intraoperative) or delayed (postoperative).

Intraoperative oozing and excessive bleeding is often easily
ontrolled with meticulous electrodesiccation/electrocoagu-

igure 3 Evacuation of a large hematoma through a small lateral

oound opening. (Color version of figure is available online.)
ation and suture ligation of larger vessels. To prevent hema-
oma formation, a drain placement is sometimes necessary
or persistent diffuse oozing at the time of reconstruction.
ostoperative bleeding and/or oozing can often be controlled
y patient-applied pressure and ice, and this is always rec-
mmended as a first step. Most significant hematomas will
orm in the first 24 to 72 hours after surgery. If aggressive
pplication of direct pressure is inadequate in alleviating
ostoperative bleeding and there is a concern for hematoma
ormation, re-evaluation is indicated. Acute or subacute and
onloculated hematomas should be evacuated through the
mallest possible opening of the wound, and any active
leeding treated (Fig. 3). Packing and/or drain placement
hould be attempted, and prophylactic antiobiotics should
e instituted as infection is a common complication of hema-
oma. Rarely, we have found reversal of anticoagulation with
resh frozen plasma on an inpatient basis necessary to control
iffuse bleeding in a patient on warfarin with a supra-thera-
eutic INR.

ummary
lthough the overall complications rate in outpatient cutane-
us surgery is low, the majority of complications are either
irectly or indirectly related to bleeding. The first step in
inimizing the occurrence of bleeding complications is care-

ul preoperative history taking. It is imperative to assess a
atient’s medical status before any significant dermatologic
urgical procedure. Careful medication history, with direct
uestions regarding herbals and supplements, is absolutely
ecessary. All vitamins and supplements, nonnecessary
SAID use (which encompasses most NSAID takers) and
reventative aspirin use should be discontinued in the peri-
perative period.
Reports in the dermatologic surgery literature support

erioperative continuation of medically necessary and sec-
ndary preventative aspirin and warfarin. Multiple studies
ave failed to show an increase in serious adverse events
elated to the continuation of these agents during dermato-
ogic surgery procedures. In addition, discontinuation of
ecessary aspirin and warfarin has been associated with ad-
erse thromboembolic events. While uncommon, these
vents are often severe, and potentially fatal. The dermato-
ogic surgery data correlates with that published in other
pecialties including dentistry, urology, and ophthalmology,
n which continuation of blood thinners throughout the peri-
perative period is advised. In these surgical specialties, con-
inuation of blood thinning agents is practiced for numerous
rocedures including dental extractions, transurethral pros-
atectomy, and cataract surgery.29-30 On the basis of currently
vailable data, we recommend all medically necessary and
econdary preventative aspirin, warfarin, and clopidogrel be
ontinued perioperatively in dermatologic surgery patients.
e advocate an INR measurement in warfarin-taking pa-

ients within at least one week of surgery.
Other than the article by Billingsley and Maloney,10 most

urrently published reports specify small numbers of patients

n anticoagulants and blood thinners undergoing complex
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Bleeding complications in dermatologic surgery 195
ap or graft repairs. Therefore, data are more limited with
egards to bleeding complications in these patients and con-
ideration of anticoagulant and blood thinner status is rec-
mmended when designing reconstructions. Simpler recon-
tructions and minimal undermining should be considered
hen feasible and appropriate in these patients. Further con-

ideration should also be given to highly vascular sites where
emostasis can be difficult to control, such as the scalp and
crotum. Certainly, meticulous hemostasis and postoperative
ressure dressings are a crucial component of all dermato-

ogic surgery procedures.
The reviewed studies and recommendations presented

erein are applicable primarily to necessary dermatologic
urgery procedures, mostly in treating skin cancers. Extreme
are should be taken on a case-by-case basis when consider-
ng these issues before a cosmetic surgical procedure. The
ffects of bleeding and/or hematoma can significantly alter a
osmetic outcome and it is our opinion that necessary anti-
oagulants or antiplatelet drugs are a contraindication to ma-
or cosmetic dermatologic surgery procedures such as (but
ot limited to) liposuction, hair transplantation, face-lifts,
nd blepharoplasties. In addition, careful counseling regard-
ng bruising and bleeding risk should be detailed in patients
n blood thinning agents who wish to undergo minor cos-
etic procedures such as filler placement.
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