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Background: Tranexamic acid (TXA) has demonstrated promising outcomes in
plastic surgery. Our aim was to assess the effect of TXA in intraoperative bleed-
ing, operative time, and complications among patients undergoing facial surgical
procedures.

Methods: A retrospective cohort study of patients who underwent multiplane facial
rhytidectomy from January 2018 to September 2022 at the Clinica Ziegler, Lima,
Peru. Patients were divided into two groups according to the use of intravenous plus
local infiltration of TXA. We performed the chi square test to assess associations
among categorical variables, the Student ¢ test and Mann—Whitney U test for cate-
gorical with continuous variables, and Pearson correlation for quantitative variables.
Results: A total of 100 patients were included with 50 patients in each group.
The median age was 59.5 years and the majority were women (88%). The median
operative time was 288.5 minutes. The TXA group presented less intraoperative
bleeding (40versus90mL, P<0.05) and shorter operative time (237versus 353 min-
utes, P<0.05); no differences in the development of hematoma (2% versus 12%,
P=0.11), less ecchymosis (2% versus 36%, P < 0.05), edema (2% versus 100%,
P<0.05), and time to drain removal (3 versus 6 days, P< 0.05).

Conclusions: TXA improves the short- and long-term outcomes of patients who
undergo multiplane facial rhytidectomy. It also decreases intraoperative bleed-
ing by more than half and reduces the operative time by one third. Moreover,
patients receiving TXA presented significantly less ecchymosis, edema, and
time to drain removal. (Plast Reconstr Surg Glob Open 2024; 12:¢5653; doi:
10.1097/GOX.0000000000005653; Published online 8 March 2024.)

INTRODUCTION

Facial rejuvenation has been extensively studied during
the last two decades.' To date, there are multiple studies
on the anatomy and the development of multiple tech-
niques to evaluate their safety, optimization of results, and
complications.”™ Multiple retention ligaments have been
described for the development of facial surgical anatomy,
with better surgical results being achieved when these are
dissected and freed.”"
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The development of hematoma is one of the most
important complications of facial surgery, with a reported
incidence of 1%-8%.'""'" Moreover, significant intraop-
erative bleeding can lead to severe local and systemic
complications. Several methods have been developed to
decrease bleeding such as perioperative blood pressure
management, compression dressings, drains, tissue seal-
ants, and tranexamic acid (TXA), with variable results.'*!®

TXA has been introduced to the surgical field since
1960s when it was used for gynecologic procedures
related to hemophilia, ruptured aneurysms in neurosur-
gery, and oral surgery.'”* At present, multiple surgical
specialties, such as vascular surgery, obstetrics, ortho-
pedics, and trauma surgery, among others, use TXA to
prevent bleeding and hematomas with promising results,
reducing the need for blood transfusion by one third.**!
TXA is a synthetic derivative of lysine, which reversibly
blocks the binding sites of plasminogen, thereby prevent-
ing its activation into plasmin and enzymatic degrada-
tion of the fibrin clot.”” In addition, TXA can exert an
anti-inflammatory effect, blocking the activation of plas-
minogen in the complement cascade and other mecha-
nisms.” The use of TXA in plastic surgery procedures
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has shown significant improvements in the outcomes of
abdominoplasty, liposculpture, breast reduction, masto-
pexy, facelift, breast augmentation, and local percutane-
ous anesthesia.'*?78

There is scarce literature on the use of TXA in aes-
thetic surgery, especially in facial rejuvenation.” Hence,
our aim was to assess the effect of the administration of
TXA on the intraoperative bleeding, operative time, and
complications in patients undergoing multiplane facial
rhytidectomy.

METHODS

Study Design

A retrospective cohort study was conducted of patients
who underwent multiplane facial rhytidectomy at the
Clinica Ziegler (Lima, Peru), during the period from
January 2018 to September 2022. The patients were
divided into two groups: in one group, local infiltration of
saline (800 mL) solution with epinephrine (2mL) and 2%
lidocaine (20mL) was used (1:400,000) with only intrave-
nous saline (control group).

In the second group (cohort group), local infiltra-
tion involved the combination of saline (800 mL), TXA
(10mL/1g), epinephrine 1:400,000 (2mL), and 2% lido-
caine (20mL). It was applied in the operative site before
the initiation of surgery. The site included the facial
medial third, inferior third, and the neck, with a total
volume of 150 mL per each site (blue dots show injection
site and blue line demarks the area of solution diffusion
using a 10-mL syringe with a 18 G needle; Fig. 1). TXA
was not injected postoperatively in either group.

In regard to intravenous injection, slow infusion
of TXA (10mL/g) diluted in 100mL of saline was per-
formed, 15 minutes before beginning surgery.

The inclusion criteria were (1) age greater 18 years old;
(2) presence of facial rhytids, cervical ptosis with lipodys-
trophy, and facial elastosis; (3) any type of previous facial
rejuvenation procedure; (4) patients who only underwent
multiplane facial rhytidectomy at the Clinica Ziegler; and
(5) body mass index between 20 and 30 kg/m? We excluded
patients undergoing any other cosmetic procedure other
than or in addition to multiple facial rhytidectomy; who
did not stop anticoagulation or antiplatelet therapy within
an appropriate time frame before surgery according to
the CHEST perioperative guidelines™; patients on oral
contraceptives, hormone replacement therapy, nonsteroi-
dal anti-inflammatory drugs, multivitamins, or vitamin E;
patients with a history of thromboembolic events, hema-
tologic diseases, history of epilepsy, the American Society
of Anesthesiologist classification III or higher, interna-
tional normalized ratio of 1.5 or higher; patients who had
consumed alcohol 14 days before surgery; and who had
tobacco consumption 21 days before surgery.

Surgical Technique

The technique performed was multiplane facial rhytid-
ectomy, which consists of extended subcutaneous dissec-
tion until the nasolabial fold of the mid and lower face or
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Takeaways

Question: Does tranexamic acid (TXA) have an effect on
the intraoperative bleeding, operative time, and compli-
cations among patients in facial surgical procedures?

Findings: The TXA group showed less intraoperative
bleeding; shorter operative time; and less ecchymosis,
edema, and time to drain removal.

Meaning: The use of TXA improves the short- and long-
term outcomes of patients who undergo multiplane facial
rhytidectomy.

the high superficial muscle aponeurotic system (SMAS)
lift procedure."

We passed the cutaneous masseteric ligament to the
nasolabial fold with the finger-assisted malar elevation tech-
nique to free the malar fat pad.® When the malar fat pad
was free, the cutaneous masseteric ligament was dissected
and freed with visualization of the medial facial artery,
which was cauterized, and the nasolabial fold was released.

After the extended subcutaneous dissection, a subtotal
myomectomy of the lateral orbicularis oculi muscle was
performed (the senior author has used this technique as a
routine for most of the procedures since early 2000s) with
Metzenbaum scissors, and the fibers of the muscle were
partially removed in the dissected flap and malar floor of
the prezygomatic space.”

A gauze with the percutaneous solution previously
described for the acute expansion of the rhytidectomy flap

Fig. 1. Diagram of the extent of TXA injected into the face and neck.
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was applied to obtain local, topical, and systemic effect in
patients receiving TXA.? After this, the contralateral side
was performed in the same way. After finishing the con-
tralateral side, the gauze was removed and hemostasis was
reviewed. The flap from the SMAS was freed with a mod-
ification of the high SMAS technique, with the angle of
dissection parallel and medially to the Pitanguy line to pre-
serve the branch of the facial nerve, as a modification from
the senior author to Owsley’s inverted L technique.”

A multivectorial suspension was then performed (five
vectors), platysma SMAS, with fixation of the deep tempo-
ral fascia at a 45-degree angle, fixation of high SMAS, and
platysma to the Lore fascia (preauricular fascia to the ster-
nocleidomastoid muscle) in the lateral cervicoplasty with
2-0 nylon sutures.**

The medial cheek was released and resuspended to the
temporal fascia with 2-0 nylon sutures.”* If the buccal fat
pad was herniated, the excess fat pad was resected while
preserving the motor branches and Stenon duct.**

In the anterior cervical region, the platysma muscle was
sutured with the Feldman technique.” Treatment of the
depressor angularis muscle was performed for all patients
through intraoral approach.* The bandages consisted of
paraffin gauze dressing for the whole neck area and both
ears, 4x4 gauzes, and two ace wraps of 6 inches in width.

Perioperative Care

Preoperatively, all the patients received an information
sheet that described the medications and food that should
be suspended 2 weeks before the procedure. In addition,
both groups underwent preoperative cardiological and
pulmonological evaluation, and a negative COVID-19 test.
Patients on anticoagulation or antiplatelet medication
were evaluated by a hematologist.

Intraoperatively, all the patients underwent general anes-
thesia and remained in the hospital for overnight observa-
tion for pain control and monitoring of vital signs. Both
groups of patients had sequential compression devices in
bilateral lower extremities and strict anesthesia monitoring.
The mean arterial pressure was maintained at 60-70 mm Hg.

Postoperatively, compression with facial bandages
was maintained for 7 days and pads with cold water were
applied every 2 hours for 15 minutes. Follow-up was per-
formed every other day to assess the operative site. The
laminar drains placed in the cervical region were removed
based on the presence of less than 5mL of drain output
daily. Moreover, the patients were instructed to have abso-
lute rest for the first week and then relative rest and to
resume activities at week 3 after suture removal. All the
complications recorded in our study were until postopera-
tive day 30.

Variables

Sociodemographic variables including sex and age
in years were collected. Intraoperative characteristics
included operative time in minutes and intraopera-
tive bleeding, quantified by gauzes with 10 mL of blood.
Postoperative complications and management such as
hematoma, ecchymosis, and edema in the operative
site, were evaluated by two plastic surgeons during the

follow-up assessments, based the grading system by Jones
et al” and only included grades 3 and 4. The postopera-
tive complication (hematoma, ecchymosis, and edema)
assessments were blinded to the observer and performed
by a surgeon who had not performed the index case.

Data Analysis

We performed descriptive statistics to assess sociodemo-
graphic, clinical, intraoperative, and postoperative charac-
teristics with frequencies and percentages for qualitative
variables, whereas quantitative variables were expressed as
median and interquartile range (IQR). All the variables
were distributed according to the use of TXA. The y%? test
was used to assess the association between categorical vari-
ables, while the Student tand Mann-Whitney U tests were
used for continuous variables with normal and abnormal
distribution, respectively. Pearson correlation was used
to evaluate the association between quantitative variables
with a normal distribution. We used the Statistical Package
for Social Sciences software, version 24.0. A Pvalue of less
than 0.05 was considered as statistically significant.

Ethical Considerations

This study was approved by the institutional review
board of the center. No variables that could identify the
patients were reported. All the patients were identified
with codes in the database.

RESULTS

A total of 100 patients undergoing multiplane facial
rhytidectomy at the Clinica Ziegler were included. Two
groups were established: one group included 50 patients
who did not receive TXA (control group) and the other
group included 50 patients in whom TXA was adminis-
tered (cohort group). The median age of the population
was 59.5 (IQR: 47.75-65) years and most of our popula-
tion were women (88%). There were no differences in sex
and age between the two groups (Table 1).

In regard to the intraoperative characteristics, the
median quantity of intraoperative bleeding was 65mlL,
whereas the median operative time was 288.5 minutes.
The patients who received TXA had less intraoperative
bleeding (40 versus 90mL, P < 0.05) and a shorter opera-
tive time (237 versus 353 minutes, P< 0.05; Table 2; Figs. 2
and 3). Moreover, in all the patients (100%) without TXA,
operative time was longer than 300 minutes, compared
with 0% in patients with TXA (Table 2).

Although, the development of hematoma did not
differ between the two groups, there was significantly
less ecchymosis in the patients who received TXA com-
pared with those who did not (2% versus 36%, P < 0.05).
Furthermore, edema was less frequent in patients who had
TXA (2% versus 100%, P < 0.05; Table 3). In relation to
the time to drain removal, the mean time in patients with
TXA was 3 versus 6 days for those who did not receive TXA
(P < 0.05). In only 8% of patients with TXA, the drain
was removed on the postoperative day 4 or more, com-
pared with 100% of the patients who did not receive TXA
(P<0.05; Table 3; Fig. 4).
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Table 1. Sociodemographic Characteristics of Patients Who Underwent Multiplane Facial Rejuvenation According to the

Use of TXA
Multiplane Facial Rejuvenation Multiplane Facial Rejuvenation
without TXA, N = 50 with TXA, N =50 Total, N = 100 P

Sex

Female 43 (86%) 45 (90%) 88 (88%)

Male 7 (14%) 5 (10%) 12 (12%) 0.538%*
Age.y

Median (IQR) 59.5 (48-64.75) 59.5 (48.25-64.75) 59.5 (47.75-65) 0.879+
Age groups, y

27-59 25 (50%) 25 (50%) 50 (50%) NE*

60-75 24 (48%) 24 (48%) 48 (48%)

275 1 (2%) 1(2%) 2 (2%)
IQR, interquartile range; NE, not evaluable.
#y? test.

tMann-Whitney U test.

Table 2. Intraoperative Characteristics of Patients Who Underwent Multiplane Facial Rejuvenation According to the Use of

TXA

Multiplane Facial Rejuvenation

Multiplane Facial Rejuvenation

without TXA, N = 50 with TXA, N =50 Total, N =100 P

Intraoperative bleeding, mL

Median (IQR) 90 (80-100) 40 (40-40) 65 (40-90) <0.05*
Intraoperative bleeding, mL

10-40 0 (0%) 42 (84%) 42 (42%) <0.05+

50-80 17 (34%) 8 (16%) 25 (25%)

90-120 33 (66%) 0 (0%) 33 (33%)
Operative time, min

Median (IQR) 353.5 (345-357.8) 237 (234-243) 288.5 (237-353.2) <0.05*
Operative time, min

210-240 0 (0%) 35 (70%) 35 (35%) NE+

241-270 0 (0%) 15 (30%) 15 (15%)

271-300 0 (0%) 0 (0%) 0 (0%)

301-330 4 (8%) 0 (0%) 4 (4%)

331-360 40 (80%) 0 (0%) 40 (40%)

361-390 6 (12%) 0 (0%) 6 (6%)
IQR, interquartile range; NE, not evaluable.
*Mann—Whitney U test.
Tx* test.

Evaluation of intraoperative bleeding and operative DISCUSSION

time according to the use of TXA showed that both vari-
ables were greater in patients who did not receive TXA,
with no correlation between these two variables in either
group (Fig. 5).

Moreover, when assessing the intraoperative bleeding
and time to drain removal according to the use of TXA,
both were greater in patients who did not receive TXA,
and there was a direct proportional correlation between
intraoperative bleeding and time to drain removal in both
groups (P<0.05; Fig. 6).

Additionally, when we performed a subanalysis of
the population according to the development of edema,
greater intraoperative bleeding was associated with post-
operative edema (90 versus 40mL, P < 0.05; Table 4
Fig. 7). None of the patients in the two groups presented
injury to the facial nerve, necrosis, or any other systemic
complication, such as deep vein thrombosis, pulmonary
embolism, acute kidney failure, need for blood transfu-
sions, reintubation, or pneumonia.

4

In plastic surgery, TXA has demonstrated promising
outcomes, decreasing the rate of complications specifi-
cally in facial surgery.” The results of our study show that
outcomes, such as intraoperative bleeding and operative
time, significantly reduced in patients receiving TXA dur-
ing multiplane facial rhytidectomy (90 to 40 mL and 353 to
237 minutes, respectively). Moreover, although there was
no difference in the rate of hematomas, between patients
who did or did not receive TXA, there was a reduction
in other postoperative outcomes, such as the presence of
ecchymosis (36% to 2%), edema (100% to 2%), and time
of drain removal (6 to 3 days).

Previous studies and systematic reviews have assessed
the use of TXA in facelift procedures with high heteroge-
neity of data and debatable results.””****/ We present one
of the largest cohorts to date with the use of TXA in multi-
plane facial rhytidectomy, with assessment of multiple intra-
operative features and outcomes such as complications.
The populations of previous studies were smaller, and we
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Fig. 2. Intraoperative bleeding of patients who underwent multi-
plane facial rejuvenation according to the use of TXA.
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Fig. 3. Operative time of multiplane facial rejuvenation according to
the use of TXA.

used a different facelift technique.””*""” To date, there are

multiple ways to administer TXA including oral, topical,
intravenous, and infiltration/tumescent administration,
but there is no standard way in facial rejuvenation proce-
dures.”" Although other studies used TXA as irrigation,
or by a local, tumescent, or intravenous route,”*" we used
both local infiltration and the intravenous route with strict
regulation of the doses to maximize optimal results without
increasing the risk of side effects or related complications.
The characteristics of the patients in our study were
similar in terms of age and sex, with most being women,
similar to previous studies; however, we also included a
small population of men.??"*" Intraoperative bleeding sig-
nificantly decreased in patients who received TXA, similar
to the 27 patients who received percutaneous injections as
tumescent dilution of TXA in the facial flaps in the study
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Fig. 4. Time of drain removal of patients who underwent multiplane
facial rejuvenation according to the use of TXA.
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Fig. 5. Spearman correlation between bleeding and operative time
in patients who underwent multiplane facial rejuvenation according
to the use of TXA.

by Cuoto et al.* Likewise, another study showed that intra-
venous infusion of TXA before and 4 hours after the pro-
cedure significantly reduced the intraoperative bleeding
in all the cases who received this medication.?”*° Moreover,
we found that the operative time decreased approximately
two hours with no evidence of major complications, most
likely as a result of the decreased intraoperative bleeding,
and better hemostasis which allow to proceed more rapid
performance of the procedure with the dual effect of the
epinephrine and TXA to avoid rebound bleeding.’!

Our study showed that the overall hematoma rate was
7% which is similar to previous studies,”** and despite
the lack of statistical significance (P = 0.11), the group
with TXA had 10% fewer hematomas compared with the
group that did not receive TXA. Previous studies showed
that the hematoma rate was also similar with a trend to
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Table 3. Postoperative Characteristics and Complications of Patients Who Underwent Multiplane Facial Rejuvenation

According to the Use of TXA

Multiplane Facial Rejuvenation

Multiplane Facial Rejuvenation with

without TXA, N = 50 TXA, N =50 Total, N = 100 P
Hematoma
Yes 6 (12%) 1 (2%) 7(7%)
No 44 (88%) 49 (98%) 93 (93%) 0.117*
Ecchymosis
Yes 18 (36%) 1 (2%) 19 (19%)
No 32 (64%) 49 (98%) 81 (81%) <0.05*
Edema
Yes 50 (100%) 1 (2%) 51 (51%)
No 0 (0%) 49 (98%) 49 (49%) <0.05
Time to drain removal, d
Median (IQR) 6 (5-7) 3 (3-3) 5 (3-6) <0.05 {
Time to drain removal, d
<3 0 (0%) 46 (92%) 46 (46%)
4-6 34 (68%) 3 (6%) 37 (37%)
>7 16 (32%) 1(2%) 17 (17%) <0.05*
IQR, interquartile range; NE, not evaluable.
#y2 test.
TMann-Whitney U test.
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Fig. 6. Spearman correlation between bleeding and time to drain
removal in patients who underwent multiplane facial rejuvenation
according to the use of TXA.

Table 4. Intraoperative Bleeding According to the Presence
of Edema in Patients Who Underwent Multiplane Facial
Rejuvenation

Total, Edema Edema
N=100 Present, N=49 Absent, N =51 P
Intraoperative 65 (40-90) 40 (40-40) 90 (80-100) <0.05*

bleeding, mL,
median (IQR)
IQR, interquartile range.
*Mann-Whitney U test

decrease in the TXA group despite the decreased intra-
operative bleeding.”"” Hence, future studies with greater
power or meta-analysis could obtain better evidence of

6

Fig. 7. Intraoperative bleeding according to the presence of edema
in patients who underwent multiplane facial rejuvenation according
to the use of TXA.

this complication, as demonstrated in other aesthetic
procedures. 515

Moreover, we found that the administration of TXA
decreased the rate of ecchymosis and seromas. A study by
Cohen et al’’ showed that the use of intravenous TXA 15
minutes before the incision reduced the development of
ecchymosis and postoperative edema. The literature has
described that the use of TXA in both intravenous and
percutaneous formulations decreases the rebound effect
of bleeding and reduces the incidence of postoperative
seroma. This was also shown in our study, in which the
group with the development of edema had more intra-
operative bleeding.”? Indeed, the administration of
TXA decreases intraoperative bleeding, which translates
in decreased edema. These findings are also explained



Ziegler Rodriguez et al ® Multiplane Facial Rejuvenation with Tranexamic Acid

due to the modulation effect of TXA in inflammatory
response, blocking the tissue plasminogen activator
dependent on the generation of plasmin and avoiding
the biding of active plasmin to polymerized fibrin.” These
anti-inflammatory effects contribute significantly to post-
operative outcomes and patient recovery.

In relation to the time to drain removal, the time in
patients who received TXA was reduced by 50%. Although,
we had different criteria to remove the drain such as output
less than 5mL, Schroeder et al”” reported similar results
with a decrease in time to drain removal from 1.8 to 1.2
days and an increased percentage of postoperative drain
output less than 25 mL from 21.9% to 95.5%. This is most
likely explained by the reduction in intraoperative blood
loss and postoperative drainage volume, which showed a
positive correlation in our study, and was observed in the
recovery phase as the presence of edema and ecchymosis.

The technique used in the present study is safe, in the
setting that the facial nerve was not altered in any of the
patients, being considered as a fourth-generation rhyt-
idectomy combining SMAS and deep plane face-lifts."
Moreover, there were no cases of systemic complications
such as deep vein thrombosis, pulmonary embolism, and
acute kidney failure. Previous studies have performed
extended deep plane facelift, round rhytidectomy with
SMAS and platysma plication, or the combination of those
with similar results.””"*” These findings are consistent
with previous literature and support the use of TXA with-
out increasing the morbidity of the patients.

Despite our findings, our study had a retrospective
design which assures association between the TXA and out-
comes but no causation. Although our population did not
include patients undergoing additional procedures at the
same time which could bias our results, our findings were
based on only one institution. Future studies are needed
with data from several centers to limit potential selection
bias and achieve randomization of the population, thereby
making the results more applicable to other populations.
Moreover, future studies should match the patients accord-
ing to sex, as our population included mainly women, and
history of hypertension to avoid bias due to this comorbidity.

In conclusion, the use of TXA is safe and improves the
short- and long-term outcomes of patients who undergo
multiplane facial rhytidectomy. Administration of this anti-
fibrinolytic was associated with a reduction of intraopera-
tive bleeding by more than the half and a reduction of the
operative time by one third. Moreover, patients receiving
TXA had significantly less ecchymosis, edema, and time to
drain removal compared with patients who did not receive
this drug. Further prospective randomized controlled tri-
als with a larger number of patients are needed to provide
further evidence related to systemic complications and
stronger recommendations for this medication in facial
rejuvenation procedures.
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