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Abstract

Background Hematoma remains the most challenging

complication of facelifting and has been associated with

male sex, hypertension, aspirin use, smoking, and high

body mass index. Patients who underwent a facelift were

studied to determine rates of hematoma and other com-

plications and to identify predictive and protective factors,

including meticulous analysis of perioperative blood

pressure.

Methods Charts of patients who underwent a facelift from

2003 to 2011 at our institution were retrospectively

reviewed. Demographic, clinical, and procedural data were

collected. All postoperative complications were recorded.

Data from continuous blood pressure monitoring in the

operating and recovery rooms were obtained from a peri-

operative database and stratified by median and peak val-

ues. Logistic regression was used for data analysis.

Results Of the 229 patients included, the majority were

female (88.2 %), mean age at presentation was 62 years,

and 35.8 % had hypertension. Postoperative complications

occurred in 60 patients (26.2 %). The most common

complication was unfavorable scar (7.4 %), followed by

hematoma (6.5 %). Male sex (P = 0.02), history of

hypertension (P = 0.04), preoperative systolic blood

pressure (SBP) greater than 160 mmHg (P = 0.04), and

operating room peak SBP greater than 165 mmHg

(P = 0.04) were predictive factors for hematoma. Recov-

ery room peak SBP greater than 150 mmHg (P = 0.09)

was also associated with hematoma. On multivariate ana-

lysis, only male sex and preoperative SBP greater than

160 mmHg remained independent risk factors for

hematoma.

Conclusions This study is unique in that it compares the

rate of hematoma to continuous blood pressure data in the

operating and recovery rooms stratified by median and

peak values. Meticulous control of perioperative SBP is

recommended for a safe facelift. History of hypertension,

increased SBP at admission, and increased perioperative

peak SBP are predictors for postoperative hematoma.

Level of Evidence IV This journal requires that authors

assign a level of evidence to each article. For a full

description of these Evidence-Based Medicine ratings,

please refer to the Table of Contents or the online

Instructions to Authors www.springer.com/00266.
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Introduction

In 2012, approximately 120,000 facelifts were performed

in the United States, the majority in females (90.4 %) and

patients older than 50 years (84.4 %). The facelift was the

seventh most common cosmetic surgical procedure in the

US in 2012. Since 1997, when approximately 100,000

procedures were performed, the number of facelifts has

increased 20 % according to the American Society of

Aesthetic Plastic Surgery National Data Bank [2]. Several
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publications from prestigious authors and institutions in the

past 50 years have helped decipher this challenging pro-

cedure. Postoperative complications are well established,

and many prophylactic measures have been attempted,

including drains, fibrin glue, tumescence solution, antico-

agulant cessation, smoking cessation, different surgical

techniques, and blood pressure control. Hematoma remains

the most common complication of facelifting and can lead

to skin necrosis, persistent facial edema, skin hyperpig-

mentation, increased rate of infection, neurapraxia, and

prolonged recovery [1, 5, 6, 9–11, 13, 17, 19–21]. In pre-

vious series, facelift hematomas have been associated with

male sex, preoperative blood pressure, postoperative reac-

tive hypertension, use of aspirin, smoking, anterior

platysmaplasty, superficial muscular aponeurotic system

(SMAS) plication, and high body mass index (BMI) ([25)

[1, 3, 4, 9–11, 13, 15, 16, 20].

The goal of this study was to analyze the facelift pop-

ulation in our institution, determine the rate of hematoma

and other complications, and identify predictive and pro-

tective factors. Continuous perioperative blood pressure

was thoroughly and meticulously analyzed using highly

granular data from the Mayo Clinic Perioperative Data

Mart [12]. We decided to stratify the blood pressure in

peak and median values and analyze them separately. We

believe the dynamic behavior of the perioperative systolic

blood pressure (SBP) has a higher impact on postoperative

hematoma rate than the median value. Logistic regression

was used to analyze the data; univariate and multivariate

models were used to calculate the contribution of one or

more variables simultaneously and determine their true

significance and independent association with

complications.

Methods

This study was approved by our Institutional Review

Board. The charts of patients who underwent a facelift at

our institution from January 2003 to December 2011 were

retrospectively reviewed. Facelift associated with recon-

structive procedures (n = 10) and cosmetic facelifts using

the subperiosteal plane (n = 42) were excluded from our

series. A total of 229 patients were included in the study.

Demographic and clinical data included age, sex, BMI,

smoking history, comorbidities, and use of anticoagulants.

Hospital stay and follow-up data were recorded. Procedural

data included whether a facelift was primary or secondary,

plane of dissection, use of SMAS plication, combined

procedures, operative time, duration in recovery room,

blood pressure continuous measurement, use of intraoper-

ative antihypertensive medication, use of tumescence

solution, use of fibrin glue, and placement of drains.

All postoperative complications were recorded, includ-

ing hematoma, seroma, deep vein thrombosis, skin loss or

slough, wound infection, motor deficit, sensation deficit,

and unfavorable scar. A very low threshold was used to

report complications. Hematoma was defined as a collec-

tion of blood underneath the facelift flap, regardless of its

size, requiring close observation or additional intervention.

Seroma was defined as a collection of serous fluid under-

neath the skin flap. Motor and sensation deficits were

diagnosed on postoperative visits on the basis of the history

and physical examination. Unfavorable scar was defined as

hypertrophic by the surgeon or not aesthetically pleasing

by the patient. As a general recommendation in our insti-

tution, all patients stopped the use of aspirin at least

10 days preoperatively, and perioperative prophylaxis for

deep vein thrombosis consisted only of sequential com-

pression devices with or without thromboembolism-deter-

rent compression stockings. Perioperative prophylactic

antibiotics were given to all patients in this study.

Preoperative blood pressure was obtained at admission

for the surgical procedure. Blood pressure was monitored

continuously from the time of surgical incision to closure

and in the recovery room (postanesthesia care unit). These

data were obtained from a Microsoft Structured Query

Language (Microsoft Corp., Redmond, WA) relational data

warehouse, which contains perioperative data of all

patients who have undergone procedures at our institution

[12]. Group statistics were presented as n (%) for cate-

gorical variables and mean (SD) for continuous variables.

Blood pressure cutoff points used for analysis were the

optimal values obtained from the receiver operating char-

acteristic (ROC) curve. The association of postoperative

complications and variables was investigated with the v2

test and Fisher’s exact test. The association between

complications and outcome was determined with univariate

and multivariate logistic regression. Risk factors for mul-

tivariate logistic regression were chosen from risk factors

that were associated with outcome at a significance level of

P = 0.1 or less on the univariate model. Statistical analysis

was performed with JMP version 9 software (SAS Institute,

Inc., Cary, NC).

Results

Demographics

Of the 229 patients included in the study, the majority (202,

88.2 %) were female, and the mean age at presentation was

62 years (SD = 7.5). Average BMI was 25 kg/m2

(SD = 4.3), and only 6 patients (2.6 %) were active

smokers. The most common comorbidity was hypertension

(82 patients, 35.8 %), followed by diabetes (12, 5.2 %).
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Sixty-eight patients (29.7 %) were taking aspirin, one was

taking warfarin, and one was taking clopidogrel. Patients

taking aspirin were instructed to stop using the medication

at least 10 days before surgery. Patients taking other anti-

coagulants such as warfarin and clopidogrel were being

closely followed in our thrombophilia clinic.

Operative Data

From 2003 to 2011, a total of 229 cosmetic bilateral facelift

procedures were performed at our institution by 14 sur-

geons. Mean hospital stay was 1.4 days and mean duration

of follow-up was 12.3 months. To avoid an artificial

reduction in our complication rate, we excluded subperi-

osteal facelifts from this series given their decreased

amount of dissection and risk of hematoma compared with

subcutaneous and sub-SMAS facelifts. A subcutaneous

facelift was performed in most of our patients (143,

62.4 %). Facelift raising a SMAS flap was performed in 86

patients (37.6 %). SMAS plication during subcutaneous

facelifts was done in 91 patients (39.7 %). Only 46 patients

(20.1 %) underwent a facelift only; 73 patients (31.9 %)

had one combined cosmetic procedure, and 110 patients

(48 %) had two or more combined cosmetic procedures.

Almost a fourth (54, 23.6 %) of our patients had a sec-

ondary facelift.

Mean operative time was 6.3 h (SD = 2). The vast

majority of patients (225, 98.2 %) underwent general anes-

thesia; the combination of intravenous sedation and local

anesthesia was used in only 4 patients. All patients were

transferred to a monitored recovery room (postanesthesia

care unit) after the procedure, and the mean duration of stay

was 1.9 h (SD = 1.3). Tumescence solution was used in

most patients (171, 74.7 %) according to surgeon preference,

as were topical fibrin glue (62, 27.1 %) and surgical drains

(152, 66.4 %). Intraoperative or perioperative antihyper-

tensive medications, either a b-adrenergic blocker or an a2-

adrenergic agonist, were used in 25 patients (10.9 %)

according to the anesthesiologist’s discretion. Retrospective

data analysis showed no objective selection criteria for the

use of intraoperative or perioperative antihypertensive

medications, but there was a trend to use them in patients

with a medical history of hypertension. Blood pressure val-

ues recorded before, during, and after the procedure were

retrieved and analyzed (Table 1). Median and peak blood

pressure values were evaluated separately.

Complications and Risk Factors

Postoperative complications occurred in 60 patients

(26.2 %). The most common complication was unfavorable

scar, which occurred in 17 patients (7.4 %); 5 of these 17

patients required a scar revision in the operating room. The

scars were hypertrophic scars observed by the surgeon or

were unsatisfactory to the patients. Hematoma occurred in

15 patients (6.5 %). Of these 15 patients, 7 underwent

surgical drainage, 5 had aspiration at the office, and 3 were

closely observed. No hematoma was observed in our small

group of 4 patients who had intravenous sedation and local

anesthesia. Sensation deficit occurred in 11 patients

(4.8 %) and motor deficit in 9 (3.9 %). All the neurologic

complications were temporary and completely resolved

spontaneously during follow-up. Wound infection occurred

in 9 patients (3.9 %), and one required operative reinter-

vention for drainage of a small abscess. Seroma occurred in

4 patients (1.7 %), and two of them required drainage. Skin

loss or slough adjacent to the suture line was present in 2

patients (0.9 %) and was treated conservatively. No epi-

sode of deep vein thrombosis was reported. The rate of

facelift revision from 2003 to 2011 was 4.4 % (10

patients). Complication rates were comparable and there

was no statistically significant difference among the 14

surgeons.

Although our focus was on postoperative hematoma

(discussed separately below), we subjected each compli-

cation independently to statistical analysis and logistic

regression to establish variables associated as a possible

risk or protective factor. SMAS plication was found to be a

risk factor for seroma formation (4.4 vs 0 %, P = 0.006).

Smoking was found to be a risk factor for skin loss (16.7

vs. 0.45 %, P = 0.03). Use of tumescence solution was a

protective factor for wound infection (2.3 vs. 8.6 %,

P = 0.04). Use of intraoperative antihypertensive medi-

cations was a protective factor for an unfavorable scar (0

vs. 8.3 %, P = 0.04). All other variables, including oper-

ative surgeon, were independently analyzed for each

complication and no statistically significant association

was found.

Hematoma Risk Factors

Risk factors for hematoma were analyzed with univariate

and multivariate logistic models (Table 2). Blood pressure

Table 1 Perioperative blood pressure values in 229 patients who had

facelifts

Systolic blood pressure (mmHg) Mean (SD)

Preoperative 126 (18.7)

Operating room

Peak 174.2 (24.8)

Median 102.1 (7.5)

Recovery room

Peak 148.1 (17.6)

Median 136.5 (15.5)
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Table 2 Analysis of risk

factors for hematoma in 229

patients who had facelifts

Variable No. patients Hematoma [n (%)] Univariate

P value

Multivariate P value

(univariate P \ 0.1)

Age (years)

\55 31 1 (3.2) 0.38

C55 198 14 (7.1)

Sex

Male 27 5 (18.5) 0.02 0.009

Female 202 10 (4.9)

BMI [30

No 205 11 (5.4) 0.07 0.34

Yes 24 4 (16.7)

Smoking

No 223 15 (6.7) 0.36

Yes 6 0 (0)

Diabetes

No 217 14 (6.4) 0.80

Yes 12 1 (8.3)

Hypertension

No 147 6 (4.1) 0.04 0.27

Yes 82 9 (11)

Depression

No 182 13 (7.1) 0.45

Yes 47 2 (4.3)

Aspirin

No 161 11 (6.8) 0.79

Yes 68 4 (5.9)

OR duration [6 h

No 108 7 (6.5) 0.97

Yes 121 8 (6.6)

Plane of dissection

Subcutaneous 143 9 (6.3) 0.84

SMAS 86 6 (7.0)

SMAS plication

No 138 11 (8.0) 0.27

Yes 91 4 (4.4)

Secondary facelift

No 175 12 (6.8) 0.73

Yes 54 3 (5.6)

Use of tumescence solution

No 58 2 (3.4) 0.24

Yes 171 13 (7.6)

Fibrin glue

No 167 10 (6) 0.58

Yes 62 5 (8.1)

Drain

No 77 7 (9.1) 0.28

Yes 152 8 (5.3)

OR antihypertensive use

No 204 11 (5.4) 0.08 0.052
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cutoff points were the optimal values obtained from the

ROC curve on JMP. Male sex, history of hypertension,

preoperative systolic blood pressure (SBP) greater than

160 mmHg, and peak operating room SBP greater than

165 mmHg were all associated with a statistically signifi-

cant increased rate of hematoma. A BMI [30, use of

antihypertensive medication in the operating room, and a

recovery room peak SBP greater than 150 mmHg were

marginally statistically significant variables associated with

hematoma. On multivariate analysis, including all variables

with a P \ 0.1 on univariate analysis, only male sex and

preoperative SBP greater than 160 mmHg remained inde-

pendent risk factors for hematoma.

Discussion

Our overall complication rate of 26.2 % is compatible with

that in previous reports and reflects our low threshold to

include even the minutest problem [6]. Our operative time

was increased compared with that in other studies, likely

due to the presence of residents in the operating room and a

large number of additional cosmetic procedures in our

series (80 %) [1]. Unfavorable scar was the most common

complication: 17 patients (7.4 %) had a hypertrophic scar

or were dissatisfied with the surgical incision. Scar revision

was done in five patients. Use of antihypertensive agents

(b-blocker or a2-adrenergic agonist) in the operating room

was a protective factor against unfavorable scars; we are

unable to explain this finding. Seroma occurred in 4

patients (1.7 %) and was associated with SMAS plication

performed in subcutaneous facelifts. Skin loss or slough

adjacent to the suture line occurred in only 2 patients

(0.9 %) and was associated with smoking, as is known

from previous data in the literature [22]. No deep vein

thrombosis was reported; perioperative sequential com-

pression devices with or without thromboembolism-deter-

rent compression stockings were used in all patients, but

none received pharmacologic prophylaxis. Wound infec-

tion developed in 9 patients (3.9 %); one required operative

drainage of an abscess. All patients received perioperative

prophylactic antibiotics. The use of tumescence solution,

previously shown to reduce the rate of skin necrosis,

hypertrophic scar, alopecia, facial edema, and bruising

[14], decreased the rate of wound infection in our patients

(2.3 vs. 8.6 %, P = 0.04). Neurologic complications were

all temporary. Nine patients (3.9 %) with motor deficit and

11 patients (4.8 %) with sensation deficit all had sponta-

neous resolution with conservative measures during close

follow-up.

Our rate of hematoma was 6.5 % (15 patients). This rate

is similar to that in previous reports (range = 1.9–15.6 %)

Table 2 continued

BMI body mass index, OR

operating room, SBP systolic

blood pressure, SMAS

superficial muscular

aponeurotic system

Variable No.

patients

Hematoma

[n (%)]

Univariate

P value

Multivariate

P value

(univariate

P \ 0.1)

Yes 25 4 (16)

Preoperative SBP [160 mmHg

No 216 12 (5.6) 0.04 0.02

Yes 13 3 (23.1)

OR SBP (peak) [165 mmHg

No 81 2 (2.5) 0.04 0.36

Yes 148 13 (8.8)

OR SBP (median) [100 mmHg

No 89 5 (5.6) 0.65

Yes 140 10 (7.1)

Recovery room SBP (peak)

[150 mmHg

No 124 5 (4) 0.09 0.99

Yes 105 10 (9.5)

Recovery room SBP (median)

[140 mmHg

No 137 7 (5.1) 0.29

Yes 92 8 (8.7)

Additional procedures

No 46 1 (2.2) 0.13

Yes 183 14 (7.6)
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[1, 3, 4, 6, 10, 11, 13, 15–17, 19–21]. Importantly, the

definition of hematoma varied among these series. We

were very critical and included all collections of blood

underneath the facelift flap regardless of size. Of our 15

patients with hematoma, 7 underwent surgical drainage, 5

had aspiration at the office, and 3 were closely observed.

The association between blood pressure and hematoma in

facelift procedures had been well established and validated

by several studies and is not new to the plastic surgery

community [7–11, 18, 21].

Unlike previous studies, our series provides a thorough

and meticulous analysis of continuous monitoring of blood

pressure in the operating room and in the recovery room.

Taking advantage of the sophisticated Mayo Clinic Peri-

operative Data Mart, median and peak SBP values were

analyzed separately for the first time in the facelift litera-

ture. Diastolic blood pressure has been shown to have no

effect on the occurrence of hematoma after facelifts and

was not analyzed in our study [10]. We noticed a closer

association of hematoma with peak blood pressure rather

than with median blood pressure in both the operating and

the recovery room. Mechanisms of bleeding related to

increased peak SBP could be due to dislodgment of blood

clots from distal ends of transected vessels or to increased

hydrostatic pressure on imperceptible spastic (not tied, not

electrocoagulated) small vessel stumps. A statistically

significant increased number of hematomas occurred when

operating room peak SBP was greater than 165 mmHg (8.8

vs. 2.5 %, P = 0.04). A marginally statistically significant

increased number of hematomas occurred when recovery

room peak SBP was greater than 150 mmHg (9.5 vs.

4.0 %, P = 0.09). A history of hypertension and preoper-

ative SBP greater than 160 mmHg were both associated

with an increased rate of hematoma. Male sex was another

independent risk factor of hematoma, as in other studies [3,

10, 11, 16]. The facial skin in males is thought to be more

vascular because of beard hair follicles and sebaceous

glands. BMI [30 was associated with an increased inci-

dence of hematoma, but it was not a statistically significant

factor. Age, smoking, diabetes, depression, use of aspirin,

plane of facelift dissection, SMAS plication, secondary

facelift, use of tumescence solution, fibrin glue, drain, and

additional cosmetic procedures were not associated with

hematoma formation in our series.

Numerous publications have documented the impor-

tance of blood pressure control during a facelift and its

association with hematoma rate. Our data reinforce the

need for rigorous and continuous blood pressure control in

the operating and recovery rooms, where peak SBP and not

median SBP values are associated with an increased rate of

hematoma. Surgeons and anesthesiologists need to work as

a team to attain adequate perioperative arterial blood

pressure values, using antihypertensive medications when

indicated and providing optimal pain and nausea control.

Operating with ‘‘hypotensive’’ anesthesia could be in vain

if blood pressure increases significantly in the recovery

room, where there is no opportunity for surgical hemosta-

sis. In patients with increased blood pressure at admission,

postponing the procedure until blood pressure is adequately

controlled should be considered to avoid a known

increased risk for hematoma.

We acknowledge that our results reflect the character-

istics of our institution. For instance, a single-surgeon

experience in a busy aesthetic surgery center with a dedi-

cated anesthesia team will culminate in less procedural

variables and possibly different results and conclusions.

Conclusion

This study is unique in that it compares the rate of hema-

toma to continuous blood pressure data in the operating and

recovery rooms stratified by median and peak values.

Meticulous control of perioperative SBP is recommended

for a safe facelift. History of hypertension, increased SBP

at admission, and increased perioperative peak SBP are

predictors for postoperative hematoma. Plastic surgeons

and anesthesiologists should be aware of these risk factors.

Conflicts of interest The authors have no conflicts of interest or

financial ties to disclose.

References

1. Abboushi N, Yezhelyev M, Symbas J, Nahai F (2012) Facelift

complications and the risk of venous thromboembolism: a single

center’s experience. Aesthet Surg J 32:413–420

2. American Society for Aesthetic Plastic Surgery (2012) Cosmetic

surgery national data bank statistics 2012. New York: ASAPS.

Available at http://www.surgery.org/sites/default/files/ASAPS-

2012-Stats.pdf [accessed May 2013]

3. Baker DC, Aston SJ, Guy CL, Rees TD (1977) The male rhyti-

dectomy. Plast Reconstr Surg 60:514–522

4. Baker DC, Stefani WA, Chiu ES (2005) Reducing the incidence

of hematoma requiring surgical evacuation following male rhyt-

idectomy: a 30-year review of 985 cases. Plast Reconstr Surg

116:1973–1985

5. Baker TJ, Gordon HL (1967) Complications of rhytidectomy.

Plast Reconstr Surg 40:31–39

6. Baker TJ, Gordon HL, Mosienko P (1977) Rhytidectomy: a sta-

tistical analysis. Plast Reconstr Surg 59:24–30

7. Baker TM, Stuzin JM, Baker TJ, Gordon HL (1996) What’s new

in aesthetic surgery. Clin Plast Surg 23:3–16

8. Beninger FG, Pritchard SJ (1998) Clonidine in the management

of blood pressure during rhytidectomy. Aesthet Surg J 18:89–94

9. Berner RE, Morain WD, Noe JM (1976) Postoperative hyper-

tension as an etiological factor in hematoma after rhytidectomy:

prevention with chlorpromazine. Plast Reconstr Surg 57:314–319

10. Grover R, Jones BM, Waterhouse N (2001) The prevention of

haematoma following rhytidectomy: a review of 1078 consecu-

tive facelifts. Br J Plast Surg 54:481–486

646 Aesth Plast Surg (2014) 38:641–647

123

http://www.surgery.org/sites/default/files/ASAPS-2012-Stats.pdf
http://www.surgery.org/sites/default/files/ASAPS-2012-Stats.pdf


11. Guyuron B (2010) An evidence-based approach to face lift. Plast

Reconstr Surg 126:2230–2233

12. Holtby H, Skowno JJ, Kor DJ, Flick RP, Uezono S (2012) New

technologies in pediatric anesthesia. Paediatr Anaesth

22(10):952–961

13. Jones BM, Grover R (2004) Avoiding hematoma in cervicofacial

rhytidectomy: a personal 8-year quest. Reviewing 910 patients.

Plast Reconstr Surg 113:381–387

14. Jones BM, Grover R (2004) Reducing complications in cervi-

cofacial rhytidectomy by tumescent infiltration: a comparative

trial evaluating 678 consecutive face lifts. Plast Reconstr Surg

113:398–403

15. Jones BM, Grover R, Hamilton S (2007) The efficacy of surgical

drainage in cervicofacial rhytidectomy: a prospective, random-

ized, controlled trial. Plast Reconstr Surg 120:263–270

16. Lawson W, Naidu RK (1993) The male facelift: an analysis of

115 cases. Arch Otolaryngol Head Neck Surg 119:535–539

17. Leist FD, Masson JK, Erich JB (1977) A review of 324 rhyti-

dectomies, emphasizing complications and patient dissatisfaction.

Plast Reconstr Surg 59:525–529

18. Man D (1994) Premedication with oral clonidine for facial

rhytidectomy. Plast Reconstr Surg 94:214–215

19. Marchac D, Sandor G (1994) Face lifts and sprayed fibrin glue:

an outcome analysis of 200 patients. Br J Plast Surg 47:306–309

20. Pitanguy I, Machado BH (2012) Facial rejuvenation surgery: a

retrospective study of 8788 cases. Aesthet Surg J 32:393–412

21. Rees TD, Barone CM, Valauri FA, Ginsberg GD, Nolan WB 3rd

(1994) Hematomas requiring surgical evacuation following face

lift surgery. Plast Reconstr Surg 93:1185–1190

22. Riefkohl R, Wolfe JA, Cox EB, McCarty KS Jr (1986) Associ-

ation between cutaneous occlusive vascular disease, cigarette

smoking, and skin slough after rhytidectomy. Plast Reconstr Surg

77:592–595

Aesth Plast Surg (2014) 38:641–647 647

123


	Facelift Complications Related to Median and Peak Blood Pressure Evaluation
	Abstract
	Background
	Methods
	Results
	Conclusions
	Level of Evidence IV

	Introduction
	Methods
	Results
	Demographics
	Operative Data
	Complications and Risk Factors
	Hematoma Risk Factors

	Discussion
	Conclusion
	Conflicts of interest
	References


