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Abstract
Background: Tranexamic acid (TXA) is an antifibrinolytic agent shown to decrease intraoperative bleeding, reduce
transfusions, and improve outcomes across multiple specialties. Within plastic surgery, initial reports are encouraging but
formal studies are lacking.
Objectives: The aim of this study was to determine whether intravenous (IV) TXA has any effect on intraoperative bleeding
or postoperative sequelae in patients undergoing a deep-plane facelift.
Methods: This is a prospective, randomized, double-blind, case series in a private practice surgery center. The participants were 44 patients undergoing rhytidectomy with the senior authors (R.A.G. or M.J.G). The treatment group received
a 1-g dose of IV TXA prior to skin incision and the same dose 4 hours later (vs saline). Bleeding was rated mild, moderate,
or severe. Postoperative ecchymosis and edema were subjectively evaluated by patient and surgeon and scores were
aggregated for analysis.
Results: The TXA group showed decreased intraoperative bleeding but this difference did not reach statistical significance. Postoperative ecchymosis/edema ratings were lower for patients who received TXA, including a statistically significant decrease in surgeon-rated bruising. TXA resulted in a statistically significant decrease in postoperative collections in
this study and no major complications occurred.
Conclusions: TXA is a safe, low-cost addition to any existing surgical protocol and may lead to fewer surgical sequelae
and improved satisfaction. Although we did not observe a dramatically different intraoperative experience, postoperative
bruising and collections were significantly reduced. TXA acid may have great value in the management of patients undergoing rhytidectomy and its use warrants further study.

Level of Evidence: 2
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In 1962 a Japanese husband and wife research team described a new antifibrinolytic agent called aminomethylcyclohexane-carboxylic acid.1 It worked by potently
inhibiting the enzymatic breakdown of fibrin by blocking
the formation of plasmin, leading to stable clot production
and decreased bleeding. Known today as tranexamic acid
(TXA), this medication has revolutionized care for a wide
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METHODS
Study Design and Protocol
This prospective study enrolled patients who underwent
an extended deep-plane facelift with either of the 2 senior
authors (M.J.G. and R.A.G.) between November 2018 and
September 2019. Surgery was performed under IV sedation within a private practice accredited in-office operative
suite. Study exclusion criteria included personal history of
thromboembolic events or seizure, history of bleeding disorder, active use of oral contraceptive pills and/or hormone
replacement therapy, and patient preference. Written informed consent was obtained from all patients. This study
followed the Declaration of Helsinki regarding medical
protocol and ethical guidelines.
Study participants were randomly allocated via coin flip
to either a control set (no TXA) or a treatment set (TXA).
Group assignment was known only by the nurse anesthetist who was present for all study procedures and was responsible for administering the medications. On the day
of surgery, patients in the treatment group received 1 g of
IV TXA (Pfizer, New York, NY) over 15 minutes immediately
before the first skin incision. The same dose was repeated
4 hours later. Patients in the control group received IV saline at similar time points.

Surgical Technique
All patients underwent an extended deep-plane
rhytidectomy similar to that previously described,13 with
minor modifications. The preauricular, postauricular, and
neck skin was elevated in the subcutaneous plane. The
sub-superficial muscular aponeurotic system (SMAS) dissection began at a line from the mandibular angle to the
lateral canthus. At the completion of deep-plane elevation
in the midface, the plane was converted to a deep subcutaneous dissection and extended medially just past
the nasolabial fold superiorly, around the modiolus, and
superficial to the depressor anguli oris muscle inferiorly.
Following suspension, the submandibular platysma was
addressed via lateral plication over the sternocleidomastoid muscle. Submental subcutaneous dissection was performed in every patient; however, submuscular lipectomy
and midline platysmaplasty was performed only when necessary. Fibrin glue was applied prior to closure and no
drains or dressings were used.

Data Collection and Analysis
At the conclusion of surgery, the total facelift operative
time, average pulse, and average mean arterial blood
pressure (MAP) was recorded. Intraoperative bleeding was
rated by the primary author (J.C.C.) as either mild, moderate, or severe, and converted to a score of 1 to 3, respectively. At each postoperative visit on days 1, 6, and
9, patients were asked to subjectively rate their lower
facial/neck bruising and swelling on a scale of 1 (mild), 2
(moderate), or 3 (severe). These scores were then averaged to create a single value for each patient. Surgeon
assessment scores of each patient were similarly recorded
and photo documentation was performed. Examples of
mild, moderate, and severe surgeon ratings are shown in
Figure 1. The presence of any postoperative collections
and/or complications was noted. At the completion of the
study, scores were aggregated to calculate means and
standard deviations (SDs) for each group. Data were analyzed with Microsoft Excel (Microsoft, Redmond, WA). Mean
bleeding scores between the 2 study groups, in addition to
ecchymosis/edema ratings and development of collection,
were compared by means of paired t tests. Statistical significance was defined as P < 0.05.

RESULTS
During the study period a total of 47 rhytidectomies were
performed; 44 of them met the criteria for inclusion in this
pilot study. One patient was excluded for recent thromboembolic event, one for history of bleeding disorder, and one
for active hormone replacement therapy. Detailed patient
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range of medical specialties including obstetrics, trauma,
oral surgery, and especially orthopedics, where it has
essentially become the standard of care in joint procedures.2 Studies indicate decreased operative blood loss,
decreased need for transfusions, and decreased morbidity
and mortality, with no significant increase in thrombotic
events.3,4
Although plastic surgery is not generally associated
with significant bleeding, there are obvious benefits to
minimizing blood loss, such as shorter operative times,
decreased surgical risk, and, theoretically, improved
postoperative healing. Anecdotal experience of various
plastic surgeons has been circulating in recent years,
and TXA has recently entered the plastic surgery literature.5-12 Initial results seem promising but formal studies
are lacking, especially with regards to facial rejuvenation
procedures.
We designed an intravenous (IV) TXA protocol for
rhytidectomy that would be easy to implement into an already busy cosmetic surgery practice. To our knowledge,
this is the first publication reviewing IV TXA in facelift surgery. The goals of this pilot study were to explore whether
TXA reduced intraoperative bleeding and to assess its
impact on the initial postoperative course in terms of
bruising and swelling in patients undergoing deep-plane
rhytidectomy.
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Table 2. Intraoperative Data

Table 1. Patient Characteristics

No. of patients
Female, n (%)
Mean age, years (range)
Primary facelift, n (%)

Control

TXA

17

27

17 (100)

27 (100)

62 (50-74)

59 (42-72)

15 (88)

20 (74)

Concurrent procedures

TXA

256 (205-330)

270 (172-401)

Average MAP, mmHg (range)

85 (75-99)

82 (63-99)

Average pulse, beats/min (range)

71 (60-83)

70 (60-81)

Bleeding score, mean [SD]

1.88 [0.78]

1.74 [0.71]

Average operative time, min (range)

MAP, mean arterial pressure; SD, standard deviation.

Autologous fat transfer, n (%)

7 (41)

10 (37)

Upper blepharoplasty, n (%)

6 (35)

8 (30)

Lower blepharoplasty, n (%)

4 (36)

4 (15)

1 (9)

0 (0)

Endoscopic browlift, n (%)

Control

data are presented in Table 1. There were 27 patients in
the treatment group and 17 in the control group. All study
participants were female. The average age at the time of
surgery was 62 years (range, 50-74 years) for the control
group and 59 years (range, 42-72 years) for the TXA group.
Seven patients in the TXA group and 2 patients in the control group had a history of previous SMAS plication facelift.
Concurrent procedures performed along with the facelift
in some cases included autologous fat transfer, upper and/
or lower blepharoplasty, and endoscopic browlift. Midline
platysmaplasty was performed a total of 9 times; all patients were in the treatment group. Study follow-up for all
patients extended through postoperative day 9, at which
point data collection was completed.
Operative data are presented in Table 2. The control
group had an average operative time of 256 minutes
(range, 205-330 minutes), an average MAP of 85 mmHg
(range, 75-99 mmHg), and an average pulse of 71 beats/
minute (range, 60-83 beats/minutes). The TXA group

had an average operative time of 270 minutes (range,
172-401 minutes), an average MAP of 82 mmHg (range,
63-99 mmHg), and an average pulse of 70 beats/minute
(range, 60-81 beats/minute). The mean [SD] bleeding score
was 1.88 [0.78] for the control group, and 1.74 [0.71] for the
TXA group. A paired t test was performed and showed that
whereas the TXA group had a lower bleeding score, the
difference was not statistically significant (P = 0.54).
Postoperative data are shown in Table 3. Patients in
the control group rated a mean ecchymosis score of
1.73 [0.56] and a mean edema score of 1.88 [0.55]. Surgeon
assessments on those same patients were 1.63 [0.55]
and 1.65 [0.57] for ecchymosis and edema, respectively.
Patients in the TXA group rated a mean ecchymosis score of
1.56 [0.43] and a mean edema score of 1.63 [0.55]. Surgeon
ratings in the TXA group were 1.33 [0.32] and 1.42 [0.39] for
ecchymosis and edema, respectively. Paired t tests showed
a statistically significant reduction in surgeon bruising
scores with a P value of 0.03. The other categories were
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Figure 1. Examples of surgeon ratings of ecchymosis and edema for 3 separate patients photographed on postoperative day
6: (A) a 57-year-old female rated as mild; (B) a 63-year-old female rated as moderate; and (C) a 68-year-old female rated as
severe (note submental collection).
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Table 3. Postoperative Data
TXA

P value

Patient

1.73 [0.56]

1.56 [0.43]

0.26

Surgeon

1.63 [0.55]

1.33 [0.32]

0.03

Patient

1.88 [0.55]

1.63 [0.55]

0.15

Surgeon

1.65 [0.57]

1.42 [0.39]

0.12

5 (45)

1 (4)

<0.01

Ecchymosis ratings, mean [SD]

Edema ratings, mean [SD]

Postoperative collection, n (%)
SD, standard deviation.

all reduced in the TXA group but fell short of significance
(P value range, 0.12-0.26). Five patients (29%) in the control group developed serosanguinous collections within
the first week after surgery. Most (80%) of the collections
were in the submentum, with the other being postauricular;
all were less than 6 mL and resolved with serial needle
aspiration. One patient (4%) in the TXA group developed
a 2-mL submental collection that resolved with aspiration.
A paired t test confirmed this was a statistically significant
reduction in collections (P < 0.01). One patient in the TXA
group experienced mild postauricular epidermolysis that
resolved with conservative management. There were no
instances of frank hematoma, infection, nerve injury, seizure, or thromboembolic events in either study group.

DISCUSSION
The benefits of TXA have been well documented across
multiple medical specialties for nearly 60 years. Multiple
meta-analyses and systematic reviews have showed decreased blood loss, decreased morbidity, and better patient outcomes, but the medication has only recently
gained popularity within plastic surgery. In 2016, Murphy
et al4 showed that TXA was associated with a mean reduction in blood loss of 18.2 mL/kg in craniofacial surgery and
156 mL in orthognathic surgery, both statistically significant.
Importantly, the study highlighted the substantial need for
Level 1 evidence to support the use of TXA in other areas
including aesthetic surgery. In 2018, Rohrich and Cho5 presented a thorough examination on the use of TXA within
plastic surgery and reviewed technical considerations
including pharmacokinetics, dosing, and route of administration. They referenced the only currently published
study exploring the use of TXA in rhytidectomy, which employed topical application of TXA-soaked pledgets under
skin flaps.7 Additional reports on TXA during nasal surgery
have been published recently,9,11,14 but there remains a
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Control

paucity of prospective, randomized, controlled TXA trials
within cosmetic surgery.
We performed a pilot study to assess whether TXA
demonstrates benefit in patients undergoing deep-plane
rhytidectomy. Although there are multiple ways to administer TXA (oral, intravenous, topical, local/tumescent), the
optimal method for use in aesthetic surgery has not yet
been determined. We chose the intravenous route because it represents the best-studied method within the literature and requires no alteration of an existing surgical
plan. Any facelift surgeon can easily adopt the protocol
into his or her existing surgical routine without the need
to disrupt familiar operative steps or alter tumescent solutions. Growing evidence and anecdotal reports suggest
that topical and local/tumescent administration of TXA may
be as effective as IV administration and may prove to be
valid modifications in future studies.6,12,15 The cost of IV
TXA is low (approximately $10/patient) and medical contraindications are relatively rare. Oral contraception and hormone replacement therapy are considered by some to be
relative contraindications for TXA (especially in patients
with migraines) and therefore these were taken as exclusion criteria.
Table 1 shows that patient characteristics were similar
between the 2 study groups, including the rate of concurrent surgical procedures. The history of previous SMAS
plication dissections in 9 of the study participants is less
relevant for the analysis because the deep-plane dissection is performed deep to the SMAS which was a virgin
plane in these patients as well. As shown in Table 2, the
groups also had similar average MAP and pulse rates as
the anesthesia methods were consistent throughout the
study. With regards to the effect on intraoperative bleeding,
we found the TXA group showed less bleeding, but the
difference was not enough to meet statistical significance.
The decreased bleeding did not translate to reduced operative time, however. Interestingly, during several of the
procedures from the TXA group (while still blinded at the
time and correlated in retrospect) we noted a “sludging”
of blood within the surgical field, and less need for extensive bipolar cautery upon completion of dissection. These
findings were not observed across the entire TXA group
but were striking when present, and noteworthy. Generally,
despite the slightly lower bleeding scores, we did not appreciate a significant contrasting intraoperative experience between patients who received TXA and those who
did not. At the completion of each surgery we made an
educated guess as to which group the patient belonged;
we were correct 60% of the time.
A patient’s experience and subsequent satisfaction
is greatly affected by the postoperative healing period.
That said, there are currently no validated instruments
to objectively assess postoperative sequelae following
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CONCLUSIONS
Intravenous TXA is a safe, low-cost, easy addition to
any existing surgical protocol and may lead to fewer
surgical sequelae and improved satisfaction following
rhytidectomy. We did not observe a dramatically different
intraoperative experience, but postoperative bruising and
collections were significantly reduced by TXA in this study.

TXA may have great value in the management of facelift
patients and further study is ongoing.
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