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INTRODUCTION
Facelifts are in the top five aesthetic procedures per-

formed in plastic surgery. In 2019, almost 124,000 facelifts 
were performed in the United States per the American 
Society of Plastic Surgery.1 Bleeding and hematomas arise 
in facelift surgery secondary to disrupted vascular and lym-
phatic networks as skin flaps are elevated, which may lead 
to postoperative complications and unsatisfactory patient 
outcomes.2 Hematoma is the most common postoperative 
complication in facelifts with a reported incidence from 
0.2% to 8%.3 The pressure of an expanding hematoma on 

the overlying skin flaps may decrease arterial perfusion, 
cause venous congestion, and increase inflammation that 
may lead to skin irregularities. While expanding hemato-
mas require immediate re-exploration, minor hematomas 
of smaller volume may be aspirated. Predisposing risk 
factors to hematoma in facelift surgery include male gen-
der, history of hypertension, and coagulopathy.4 Multiple 
methods have been developed, and new evidence contin-
ues to be generated about how to best manage bleeding 
in facelifts. This literature review aims to summarize evi-
dence-based methods in minimizing bleeding and postop-
erative hematoma in facelift surgery.

METHODS
An evidence-based review of methods used to minimize 

bleeding in facelift surgery was conducted using the PubMed 
database adhering to PRISMA guidelines (Fig. 1). Inclusion 
criteria entailed randomized controlled trials, prospective/
retrospective cohort and case-control studies, and case 
series. Exclusion criteria included (1) lack of availability 
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online, (2) no reporting of clinical outcomes, and (3) quali-
tative analysis with no quantitative evidence. Studies were 
evaluated for methods implemented in facelift surgery to 
reduce bleeding, and the effects of these methods on bleed-
ing outcomes. The level of evidence of included studies 
was determined according to criteria previously reported 
in plastic surgery literature.5 Recommendations for each 
method were presented depending on the amount, level, 
and heterogeneity of included studies.

RESULTS

Articles Included
The initial search yielded 493 articles, for which the 

title and abstract were assessed against the inclusion and 
exclusion criteria. Of these, 86 articles were fully read to 
identify the 36 articles to be evaluated in the evidence-
based review (Fig. 1). Table 1 details the summary of find-
ings from the included studies for the methods, outcome 
measures, and recommendation for each strategy to mini-
mize bleeding in facelift surgery.

Perioperative Medical Management

Blood Pressure
The association of elevated blood pressure with 

increased incidence of hematoma in facelifts has been well 

documented.6–11 Baker et al demonstrated over a 30-year 
period a decreased hematoma rate from 8.7% to 3.97% 
in male facelifts with the implementation of perioperative 
blood pressure control.3 Ramanadham et al reported a 
hematoma rate of 0.9% in a study of 1089 facelift patients 
treated with a perioperative medical regimen aimed to 
mitigate factors that precipitate elevated blood pressure, 
such as pain, anxiety, nausea, and exposure to anesthesia.9

Fig. 1. Flowchart of selection process for articles included in evidence-based review.

Takeaways
Question: Which methods implemented in facelift 
surgery influence bleeding outcomes?
Findings: Evidence-based literature review demon-
strated that effective strategies to reduce the time to 
hemostasis, postoperative drainage volume, and hema-
toma rate include perioperative blood pressure manage-
ment, tissue sealants, and tranexamic acid. Drains and 
wetting solution infiltrate did not significantly affect 
bleeding outcomes but may provide other advantages to 
facelift surgery. Compression dressings did not signifi-
cantly influence facelift surgery outcome measures. 
Meaning: Perioperative blood pressure management, 
tissue sealants, and tranexamic acid are the most 
effective methods implemented in facelift surgery to 
reduce bleeding.
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Medical management to avoid elevated blood pressure 
in the perioperative period varies by surgeon and anes-
thesiologist. Although there have been reported medical 
regimens used in facelifts for blood pressure control,9,12 
comparative studies between regimens have not been per-
formed. However, there have been studies investigating 
the incremental influence(s) of single medications. For 
instance, Beninger et al demonstrated that the addition 
of 0.1 mg oral clonidine preoperatively had a lower hema-
toma rate (0% versus 4%, P < 0.05) and reduced require-
ment of antihypertensives postoperatively (4% versus 
12%, P < 0.05) compared with patients not treated with 
clonidine.13 Moreira et al showed a decrease in hematoma 
rate in facelift patients treated with oral atenolol in the 
perioperative period (0% versus 7.4%, P < 0.001).14 These 
patients also received clonidine along with other anti-
hypertensives, as needed. In a 2011 survey of American 
Society for Aesthetic Plastic Surgery members, Trussler et 
al reported no medication type in the perioperative period 
had a correlative effect on hematoma rate in facelifts.15 
The prophylactic delivery of postoperative medications 
for pain, anxiety, and nausea has been shown to decrease 
the hematoma rate compared with only giving medica-
tions on patient request (0% versus 7%, P = 0.029).16

Studies have reported the association of purpose-
fully medically-induced intraoperative hypotension with 

the increased incidence of postoperative hematoma. 
Intraoperative hypotension may mask areas where hemo-
stasis has not been achieved and where rebound bleeding 
in the postoperative period may occur as blood pressure 
rises. Trussler et al reported intraoperative medical treat-
ment to reduce the systolic blood pressure below 100 mm 
Hg had a greater hematoma rate when compared with 
medical treatment targeted at blood pressure thresholds 
higher than 100 mm Hg and below 140 mm Hg (58.7% 
respondents had a hematoma rate greater than 2 per 
year versus 38.4% respondents had a hematoma rate less 
than 2 per year, P = 0.037).15 Rees et al attributed their 
improved hematoma rate of 1.11% from 3.26% over a 
20-year period to avoidance of intraoperative hypotension 
in facelift patients.17

Elimination of Dead Space

Compression Dressings
The use of compression dressings is common practice 

in facelift postoperative care to mitigate the accumulation 
of fluid collections underneath the skin flaps.18 In a study 
of 678 facelifts, there was no difference in hematoma rate 
between the 331 patients who had standard postopera-
tive compression dressings compared with patients with 
no postoperative dressings (4.2% versus 4.6%, P > 0.5).19 
Alternatives to the standard compression dressing have 

Table 1. Summary of Findings and Recommendations for Methods to Minimize Bleeding in Facelifts

Method Outcome Measure
Effect on Outcome 

Measure
Level of Evidence of 

Included Studies*
Heterogeneity of 
Study Evidence

Strength of  
Recommendation†

Perioperative blood  
pressure management

Postoperative  
hematoma rate

Decrease Level I/II: 1
Level III: 1
Level IV: 10

Low Strong

Compression  
dressings

Postoperative  
hematoma rate

None Level I/II: 1
Level III: 0
Level IV: 2

Moderate‡ Weak

Drains Postoperative  
hematoma rate

None Level I/II: 1
Level III: 1
Level IV: 2

Low Weak

Tissue sealants Postoperative  
hematoma rate

Varies: decrease  
versus none

Level I/II: 9
Level III: 3
Level IV: 0

Moderate§ Moderate

Postoperative  
drainage volume

Decrease Level I/II: 4
Level III: 0
Level IV: 0

Low Strong

Wetting solution  
infiltrate

Postoperative  
hematoma rate

Varies: decrease  
versus none

Level I/II: 1
Level III: 0
Level IV: 2

High¶ Weak

Tranexamic acid Postoperative  
hematoma rate

Decrease Level I/II: 2
Level III: 0
Level IV: 0

Moderate∥ Moderate

Postoperative  
drainage volume

Decrease Level I/II: 2
Level III: 0
Level IV: 0

Moderate∥ Moderate

Time to  
hemostasis

Decrease Level I/II: 1
Level III: 0
Level IV: 0

Moderate Moderate

* Some studies evaluated multiple methods.
†Strong: many level I-IV evidence support methods have a significant effect on bleeding outcome, low heterogeneity; Moderate: fewer number of level I–IV evi-
dence support methods have a significant effect on bleeding outcome and/or moderate heterogeneity; weak: few or no level I–V evidence support methods have 
a significant effect on bleeding outcome and/or high heterogeneity.
‡Different types of compression dressings (eg, hilotherapy versus standard).
§ Studies vary in tissue sealant type and whether the effect on hematoma rate reached statistical significance.
¶No effect on postoperative hematoma rate in wetting solution infiltrate containing epinephrine; reduced hematoma rate with wetting solution infiltrate not 
containing epinephrine.
∥Different modes of administration of tranexamic acid (eg, topical, subcutaneous, intravenous).
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been explored in preventing hematoma in facelifts. Jones 
et al demonstrated that the use of a face mask circulat-
ing sterile water cooled to 14°C was not associated with 
a difference in postoperative hematoma compared with 
standard dressings (P = 0.31 at days 6–8), though it did 
increase patient-reported swelling (P = 0.05 at days 6–8).20 
Dressings composed of foam tape and transparent film 
have also been trialed in facelifts without any incidence of 
skin complications or hematoma.21,22

Drains
Suction drains are often used postoperatively in face-

lifts to reduce the incidence of fluid collections leading 
to complications, such as hematoma, infection, delayed 
healing, and potential necrosis of the skin flaps. In a study 
of 678 facelifts, the hematoma rate did not differ between 
the 449 patients without postoperative drains compared 
with the 229 patients with drains (4.2% versus 4.8%,  
P > 0.4).19 Though Perkins et al reported no difference in 
hematoma rate between patients with or without suction 
drains in place after facelifts (7% versus 8%, P > 0.05), the 
seroma rate was lower with placement of drains within 24 
hours postoperatively (15% versus 37%, P < 0.01).2 No 
hematomas developed in any patient in Huang et al’s 
split face study in which each of the 46 patients had one 
half of the face drained and the other half undrained.23 
Jones et al performed a randomized controlled trial of 
50 patients using a split face design where there was no 
statistically significant difference in hematoma or edema 
between drained versus undrained sides when perform-
ing facelifts with tumescent infiltration (P = 0.56; P = 
0.66).24 The placement of drains led to reduced postop-
erative ecchymosis clinically (0.92 versus 1.18 on scale 
1–4, P = 0.005) and subjectively from patient assessment 
(10% reported more swelling on drained side versus 50% 
reported more swelling on undrained side, P = 0.002). 
There have also been studies that have reported hema-
tomas upon removal of surgical drains postoperatively in 
facelift patients.8,23

Tissue Sealants
Proposed benefits of fibrin sealants include decreas-

ing risks for hematoma, seroma, edema, and ecchymosis. 
These are composed primarily of fibrinogen derived from 
either autologous or homologous human plasma in com-
bination with thrombin, other clotting factors, antifibrino-
lytic agents, and calcium chloride. Fibrin sealants facilitate 
clot formation, which help seal vessels, create adherence, 
and decrease dead space.25 In facelift surgery, fibrin seal-
ants are typically aerosolized in the subcutaneous plane 
after soft tissue dissection. Their effectiveness, however, 
has had mixed reported results. A 2009 meta-analysis of 
three studies found no statistically significant differences 
in any outcome measures associated with the use of fibrin 
sealants in facelifts.26 In 2014, Killion et al published a 
meta-analysis of seven studies that noted hematoma for-
mation was four times less likely with the use of fibrin seal-
ants in facelifts.27–34 A retrospective review of 605 drainless 
facelifts demonstrated that the use of fibrin sealant in 459 

patients reduced the number of minor hematomas (0.4% 
versus 3.4%, P = 0.01), most notably in male patients 
(1.7% versus 22.2%, P = 0.01).35 Several studies reported 
fibrin sealants did not change hematoma rates in face-
lifts with drains in place, but they did significantly reduce 
postoperative drainage volumes.33,34,36 Although the use of 
fibrin sealant in 100 facelifts with drains had no effect on 
hematoma rate in a 2015 prospective study (1% versus 1%, 
P = 1.00), their use was associated with less hypertrophic 
scarring and overall postoperative complications, such as 
necrosis and dehiscence (7% versus 16%, P = 0.048).37

An alternative to commercial fibrin sealants is autolo-
gous platelet gel. Blood is drawn from the patient under-
going the facelift to extract platelet-rich plasma, which is 
then combined with calcium chloride and bovine throm-
bin. Although autologous platelet gel alleviates concerns 
about potential allergic reactions and theoretical risks of 
disease transmission with fibrinogen derived from pooled 
human serum, its use adds time to the surgery and results 
vary depending on the patient’s clotting ability.25 Brown 
et al reported that the use of autologous platelet gel in 
19 facelifts reduced postoperative drainage over 24 hours 
(78 mL versus 109 mL, P < 0.02) with no effect on hema-
toma rate (0% versus 0%, P = 1.00).38

Hemostasis

Wetting Solution Infiltration
The technique of wetting solution infiltration, bor-

rowed from body contouring,39,40 has been adapted to 
facelifts to facilitate surgical dissection and reduce blood 
loss. The constituents of the wetting solution may vary 
in concentration, type of local anesthetic and fluid, and 
the addition of epinephrine and corticosteroid. The vol-
ume infiltrated may also affect the degree of skin turgor 
and blanching. LaTrenta reported that the infiltration 
of 500 mL of lactated ringer’s solution containing 0.3% 
lidocaine and 1:250,000 epinephrine in 30 facelifts was 
associated with less operative bleeding compared with 22 
controls (10 mL versus 40–50 mL), though no measure 
of statistical significance was provided.41 The infiltration 
of 200 mL of lactated ringer’s solution containing 1% 
lidocaine, 0.25% bupivacaine, 1:200,000 epinephrine, 
1.25 mL of 40 mg/mL triamcinolone, and 1500 U of 
hyaluronidase in 229 facelifts did not influence major or 
minor hematoma rate compared with 449 retrospective 
controls (4.8% versus 4.2%, P > 0.5; 2.6% versus 2.4%, 
P > 0.5).19 The wetting solution group, however, had a 
reduction in wound healing complications, including skin 
necrosis (0.4% versus 3.1%, P = 0.03), alopecia (0.4% ver-
sus 4.2%, P = 0.006), hypertrophic scarring (0.4% versus 
5.6%, P = 0.001), stretched scar (0.4% versus 4.7%, P = 
0.003), and scar revision (0.4% versus 6.5%, P < 0.001). In 
a review of 926 facelifts infiltrating 80–120 mL of solution 
per side containing 30 mL of 0.5% lidocaine and 1.5 mL of 
epinephrine (1:1000) mixed in 300 mL of normal saline, 
there was no difference in hematoma rate compared with 
controls (0.97% versus 0.61%, P = 1.00).42 In a multivariate 
logistic regression analysis, the wetting solution technique 
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was not related to the incidence of hematoma in facelifts 
(P = 0.918).

There have been conflicting strategies around the use 
of epinephrine in facelifts, with some concerns around 
potential rebound bleeding once the vasoconstrictive 
effect of epinephrine wears off, while others use epineph-
rine to facilitate hemostasis and to oppose the local vaso-
dilatory effect of lidocaine that may increase edema and 
postoperative bruising.43 The exclusion of epinephrine 
from the wetting solution in 232 facelifts compared with 
229 controls reduced the incidence of major hematomas 
(0% versus 4.8%, P < 0.00001), minor hematomas (0.4% 
versus 2.6%, P = 0.02), and all types of hematoma com-
bined (0.4% versus 7.4%, P < 0.01).19

Tranexamic Acid
Tranexamic acid (TXA) is an antifibrinolytic agent 

that has recently gained popularity in facelifts due to its 
hemostatic and anti-inflammatory properties. By inhib-
iting the conversion of plasminogen to plasmin in the 
clotting cascade, TXA prevents enzymatic degradation of 
fibrin clots and blocks plasmin inflammatory activity.44,45 
Different applications of TXA have been reported in face-
lift surgery, including placement of TXA-soaked pledgets 
under skin flaps, local infiltration, and intravenous admin-
istration.46 Local infiltration of 1 mg of TXA per 1 mL lido-
caine-epinephrine solution subcutaneously reduced time 
required to achieve hemostasis in 23 facelifts compared 
with retrospective cases (6.5 min per side versus 20–30 min 
per side), though no measure of statistical significant was 
provided.41 The authors reported the addition of TXA 
shortened overall operative time as they experienced a 
drier surgical field that facilitated dissection and closure. 
There were no hematoma, seroma, or thromboembolic 
complications in this cohort. Kochuba et al demonstrated 
no significant differences in the total time to hemostasis 
on both facelift sides between 22 patients receiving 2 mg 
of TXA per mL of local infiltrate versus 17 patients receiv-
ing 1 mg of TXA per mL of local infiltrate (10.4 minutes 
versus 15.8 minutes, P = 0.93).47 Drains were removed in 
all patients on postoperative day 1 or 2, given minimal 
output. Although there were no reported hematoma, 
seroma, or thromboembolic complications, one subject in 
the 2 mg TXA group experienced skin flap necrosis and 
one subject in the 1 mg TXA group experienced right 
marginal mandibular neuropraxia (P = 1.00).

The addition of TXA to wetting solution infiltrate has 
also been investigated. The use of 9.1 mg TXA per 1 mL of 
wetting solution and local anesthetic in 44 facelifts com-
pared with 32 controls was associated with a reduction 
in intraoperative blood loss (75% of patients with EBL < 
50 mL versus 25% of patients with EBL < 50mL, P < 0.001) 
and drain output measured postoperatively (14.8 mL ver-
sus 50.4 mL, P < 0.001).4 Drains were able to be removed 
on the first postoperative day when TXA was administered 
(77.3% in the TXA group versus 34.4% in the control 
group, P < 0.001).

To assess the effectiveness of intravenous TXA in face-
lift surgery, Cohen et al performed a randomized, double-
blinded study with 27 facelift patients receiving 1 g TXA 

intravenously before skin incision and four hours into sur-
gery compared with 17 control patients receiving saline.48 
Intravenous TXA administration reduced surgeon-rated 
ecchymosis (1.33 versus 1.63 on scale 1–3, P = 0.03) and 
the incidence of postoperative serosanguinous collections 
(1% versus 5%, P < 0.01). There was no difference in 
bleeding scores (1.74 versus 1.88 on scale 1–3, P = 0.54), 
patient-rated bruising or edema (1.56 versus 1.73 on scale 
1–3, P = 0.26; 1.63 versus 1.88 on scale 1–3, P = 0.15), 
or surgeon-rated edema (1.42 versus 1.65 on scale 1–3,  
P = 0.12). Mean patient blood pressure and pulse rate also 
did not differ between the groups.

DISCUSSION
Evidence-based methods are available to support lower 

rates of bleeding and ecchymosis in facelift surgery. Studies 
included in this review reported different measures of 
bleeding, including postoperative hematoma rate, postop-
erative drainage volume, and intraoperative time to hemo-
stasis. The evidence most strongly supports perioperative 
blood pressure control in reducing the risk of postopera-
tive hematoma. The impact of tissue sealants on hema-
toma rate and postoperative drain outputs varies among 
studies. This may be due to inconsistencies, such as differ-
ent volumes of tissue sealant applied, types of tissue sealant 
utilized, and different study designs. Moreover, tissue seal-
ants may limit the spread of subclinical hematomas that 
may be difficult to quantify. Although tissue sealants have 
also been shown to improve postoperative healing with 
decreased inflammation, ecchymosis, and hypertrophic 
scarring, they do incur additional costs, dedicated opera-
tive time to prepare and administer correctly, theoretical 
risks for disease transmission from blood-borne products, 
and potential for allergic reactions. The use of autologous 
tissue sealant may mitigate concerns for disease transmis-
sion and hypersensitivity. Limited evidence demonstrated 
that the exclusion of epinephrine from infiltrating solu-
tion reduced hematoma rate. Risking rebound bleeding 
associated with epinephrine as its vasoconstrictive effect 
wears off should be balanced against the unopposed vaso-
dilation incurred by lidocaine in the solution.

Evidence supports the addition of TXA to facelift sur-
gery in reducing overall operative time with improved 
hemostasis and decreasing postoperative drain output. 
The low cost and safety profile make TXA a simple addi-
tion to consider for facelift surgeries. Further studies are 
warranted to compare the use of TXA versus epinephrine 
in local anesthetic solutions to determine which agent 
better optimizes postoperative outcomes while mitigating 
risks of rebound bleeding. More studies are also needed to 
determine the optimal dosing and method of TXA admin-
istration in facelift surgery. Subcutaneous infiltration pro-
vides a localized, more direct effect compared with topical 
administration that loses product to gauze or irrigation. 
It is unclear whether localized versus systemic administra-
tion increases the efficacy of TXA in facelifts.

Although the use of wetting solution infiltration or place-
ment of drains have not been demonstrated to significantly 
influence bleeding outcome measures, these methods 
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provide other advantages to facelift surgery. Wetting solu-
tion infiltration provides greater ease of surgical dissection, 
less time achieving hemostasis, reduced soft tissue trauma, 
and reduced intraoperative bleeding. Moreover, while the 
collective evidence shows the routine use of suction drains 
does not reduce postoperative hematoma in facelifts, drain 
care and implementation strategies may vary and influence 
postoperative outcomes accordingly.49 Placement of drains 
has also demonstrated improvement in postoperative 
seroma rates and perceived bruising.50 This benefit must 
be weighed against the downsides associated with suction 
drains. Drains may malfunction with no fail-safe, tend to be 
uncomfortable to the patient, and can create tracts under-
neath the skin flaps. Moreover, the removal of drains may 
provoke bleeding that may also lead to hematoma forma-
tion. Studies have also shown that facelifts performed with 
tissue sealant and no drains were not associated with any 
increased complication rates. Tissue sealants may therefore 
obviate the need for drains and their associated disadvan-
tages to postoperative healing.

With no measurable significant effect on hematoma 
incidence or other outcome measures, postoperative com-
pressive dressings may provide false reassurance to the 
surgeon in preventing complications in facelifts. Tight, 
uncomfortable dressings can also be disliked by patients 
and aggravate postoperative blood pressure, as well as can 
compromise the skin flap vascularity.9,19 The common prac-
tice of the postoperative head wrap, only open anteriorly, 
does not permit visualization of the surgical site should 
complications arise.21 It may be reasonable to place a light, 
nonrestrictive dressing in the first few postoperative hours 
to provide support and reassurance,19 after which direct 
visualization of the surgical site may allow easier detection 
of postoperative complications.

CONCLUSIONS
Several effective, evidence-based methods are available 

to reduce bleeding in facelift surgery. Perioperative medi-
cal management of blood pressure, tissue sealants, and 
tranexamic acid are most effective in facilitating hemo-
stasis and preventing postoperative hematoma. Further 
studies may consider investigating optimal dosing and 
administrations of tissue sealants, wetting solution, and 
tranexamic acid.
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