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Abstract

Tranexamic acid (TXA) is used widely in surgery to mitigate blood loss by inhibiting the fibrinolytic degradation of clots. The
occurrence of venous thromboembolism (VTE) with TXA has not been reported in the plastic surgery literature. In the realm
of plastic surgery, abdominoplasty has the highest rate of VTE. The purpose of this study is to report 5 cases of VTE with
TXA. A single surgeon reviewed the records of 5 patients who incurred VTE with TXA. TXA was added to the tumescent
fluid, 20 mg/kg total. Four of the 5 patients underwent abdominoplasty combined with liposuction and breast surgery, and
the fifth, fat transfer to the breast. The abdominoplasty patients had received chemoprophylaxis. Upon presentation of
symptoms, the patients were sent to the hospital for anticoagulation and hematology consultation. The 5 patients survived
their VTE events; 2 only required oral anticoagulation, 2 required IV heparin then oral, and 1 required tissue plasminogen
activator (tPA) then oral. VTE with abdominoplasty occurred in O of 399 cases prior to the use of TXA and in 4 of 98 cases
after the use of TXA in the tumescent. Although the occurrence of VTE with abdominoplasty increased with the use of TXA
for the senior author, this retrospective case study does not prove a causal relationship between TXA and VTE.

Editorial Decision date: May 22, 2024; online publish-ahead-of-print June 7, 2024. Risk

Level of Evidence: 4

Tranexamic acid (TXA) has been highly regarded in plastic
surgery as a safe means to decrease blood loss, shorten
operative time, decrease ecchymosis, avoid hematoma,
and reduce complications of healing. Caution is advised
following this first report of a significant increase in
venous thromboembolism (VTE) with the use of TXA in
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tumescence for combined trunk procedures, specifically
lipoabdominoplasty.

Plastic surgeons adapted the use of TXA, an antifibrino-
lytic drug, from high blood loss surgery, trauma, orthopedic,
craniofacial, and cardiac surgery.1‘2 Plastic surgery is a low
blood loss surgery, but hematomas in potential spaces
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created by abdominoplasty or implant removal could cause
hemodynamic instability requiring blood transfusion.
Hematomas could lead to a problematic fluid collection, in-
fection, or necrotic wound requiring reoperation.
According to 1 study of 7,629,686 procedures in the
American Association for Accreditation of Ambulatory
Surgery Facilities (AAAASF) database, hematoma is the
most common complication with an incidence of 0.20%,
and with 6.75% of hematomas requiring hospitalization.>
Decreasing bleeding also decreases swelling and pain
and improves healing and patient experience. Blood loss
has been decreased up to 60% as measured in lipoaspirate
when TXA was given either IV or in the tumescent.”

Abdominoplasty carries a 5.5 times higher risk of VTE
than other aesthetic procedures.3 Studies have demon-
strated no increase in VTE risk when concurrent proce-
dures are added to abdominoplasty.5’6 A retrospective
review of 129,007 patients in the Cosmetassure database
found 116 (0.09%) confirmed cases of VTE.” In that study,
VTE occurrence was significantly associated with com-
bined body procedures of the trunk and extremities, BMI,
and age. There was no elevation in risk of VTE with outpa-
tient surgery center vs hospital-based abdominoplasty.
Another publication on the AAAASF database found
0.07% VTE in abdominoplasty associated with BMI
>25 kg/m? and age >40.2 Of the 240 patients who had
VTE, 27 died. In this study of 354,391 abdominoplasty cas-
es, the duration of the procedure and the number of con-
current procedures did not increase the risk of VTE. The
objective of this study is to report 5 cases of VTE following
the use of TXA and combined trunk procedures.

METHODS

A single surgeon performed the abdominoplasties over a
19-year period. The charts of patients diagnosed with pulmo-
nary embolism (PE)/deep vein thrombosis (DVT) were re-
viewed retrospectively with no violation of the Declaration
of Helsinki. No identifying information was included.

TXA was added to the tumescent with a total dose of
20 mg/kg. No additional TXA was given, by IV or topically.
Patients received Caprini screening risk assessment, se-
quential compression devices before induction and through-
out surgery, IV anesthesia, early postoperative ambulation
(within 60 min), outpatient surgery, incentive spirometer for
home, and prescription for 7 days of chemoprophylaxis.
Chemoprophylaxis was started at the office, with lovenox
40 mg SC, the morning after surgery. All the patients had a
postoperative day (POD) 1 appointment for evaluation, dres-
sing change, and vitals check. All patients were coached on
recognizing the signs of DVT and PE as well as the impor-
tance of deep breathing and movement at their preopera-
tive appointment by the surgeon. The senior author has

patients who stopped taking all oral hormones for 2 weeks
prior to surgery, including tamoxifen. In the absence of fami-
lial or personal history of clotting disorder or at least 3 mis-
carriages, testing for clotting disorders is not merited.
Once VTE was suspected, the patients went to the emer-
gency department for evaluation and admission to the hos-
pital. All had hematology consultations after VTE.

Case 1

A 52-year-old female developed a DVT POD 3 s/p liposuc-
tion of thighs and fat transfer to breasts. She had a BMI of 19
and Caprini Score 4. TXA was added 300 mg/L with
3000 cc tumescent and 2200 cc lipoaspirate. The length
of the procedure was 3.5 h. She presented to the emergen-
cy department POD 3 with right calf pain. Her DVT resolved
with xarelto.

Case 2

A 44-year-old female developed a DVT in the right posteri-
or tibial and peroneal veins POD 4 s/p abdominoplasty, li-
posuction abdomen, thighs, and fat transfer to breasts.
She had a BMI 21 and Caprini Score 4. TXA 300 mg was
added per liter with 3000 cc tumescent and lipoaspirate
2000 cc. The length of the procedure was 5 h. She pre-
sented to the emergency department with right calf pain.
Her DVT resolved with xarelto.

Case 3

A 56-year-old female developed a PE on POD 1s/p abdom-
inoplasty, liposuction abdomen/flanks, and bilateral breast
augmentation. She had a BMI 21 and Caprini Score 4. TXA
300 mg was added per liter tumescent with 2000 cc tu-
mescent and 1400 cc lipoaspirate. The length of the proce-
dure was 4.5 h. She presented to the office POD 1 with a
base of neck/upper back pain and pale fingers. On presen-
tation, she was hemodynamically stable with normal pulse
oximetry. Her PE resolved with IV heparin then oral xarelto.

Case 4

A 59-year-old female developed a PE POD1 s/p abdomino-
plasty, liposuction abdomen/flanks, and bilateral breast
reduction. She had a BMI 33 and Caprini Score 4. TXA
500 mg was added per liter to the first 4 bags. There was
5000 cc tumescent and 5000 cc lipoaspirate. The length
of the surgery was 8 h. She presented on POD 1 as hemo-
dynamically stable and asymptomatic; however, pulse ox-
imetry was in the 80s. Her PE resolved with Heparin IV
then oral xarelto.
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Table 1. VTE Events s/p Body Contouring With TXA 0.3% to 0.5% (Maximum 20 mg/kg) in Tumescent, All Females

ase Age B ap ge Procedure Diagno esce
e ore eng PO pirate

1 DVT 52 19 4 35 Liposuction, fat transfer to breast POD 3 3000/2200

2 DVT 44 21 4 5 Abdominoplasty, fat transfer to breasts, liposuction POD 4 3000/2000
thighs

3 PE 56 21 4 45 Abdominoplasty, breast augmentation POD 1 2000/1400

4 PE 59 33 4 8 Abdominoplasty, liposuction back, breast reduction | POD 1 5000/5000

5 PE 53 33 6 6 Abdominoplasty, fat transfer to breasts, liposuction | Week 6 4000/4000
flanks

DVT, deep vein thrombosis; POD, postoperative day; PE, pulmonary embolism; TXA, tranexamic acid; VTE, venous thromboembolism.

Case 5

A 53-year-old female with a medical history of breast can-
cer s/p lumpectomy and radiation developed a PE 6 weeks
s/p abdominoplasty, liposuction abdomen/flanks, and fat
transfer to left breast. She had a BMI 33 and Caprini
Score 6. TXA 500 mg was added per liter with 4000 cc
tumescent and 4000 cc aspirate. The length of the proce-
dure was 6 h. She presented on POD 1 with a pulse oxime-
try of 93%. She was sent to the emergency department for
workup, including spiral computed tomography and
D-dimer, which was normal, and she continued her week
of lovenox already prescribed per protocol. Then, she de-
veloped a necrotizing infection requiring debridement
and IV antibiotics at 2 weeks. She had received lovenox
during admission. She developed shortness of breath at
home 6 weeks s/p abdominoplasty and 4 weeks s/p de-
bridement and went to hospital through ambulance. The
PE was resolved with tPA, IV heparin, and subsequent
oral eliquis.

RESULTS

Over the past 3 years, the senior author performed 98 ab-
dominoplasties using TXA in the tumescent with 4 VTE
events, and before this, over the prior 16 years, the senior
author performed 399 abdominoplasties without TXA
with zero VTE events. The cases of VTE that occurred
with abdominoplasty and TXA were compared with their
antecedent cohort. A Pearson’s xz test with simulated
P-value (based on 2000 replicates) found a significant dif-
ference in cases of VTE before and after the use of TXA
(x* =134.31, df = NA, P=.0004998) with an effect size of
0.439.

The 5 patients survived their VTE events; only 2 required
oral anticoagulation, 2 required IV heparin then oral, and 1
required TPA then oral. The age range was 44 to 59 years, 1
had a BMI of 19, 2 had 21, and 2 had 33. See Table 1 for

further parameter comparisons. None had a history of
blood clotting disorders. None of the patients took estro-
gen, tamoxifen, or other hormones. All patients with VTE
underwent hematology evaluation, and none were diag-
nosed with blood clotting disorders. The hematologists’
consultation assessments were VTE events provoked by
surgery.

DISCUSSION

The senior author began using TXA in the tumescent in
January 2021to decrease operative blood loss, shorten op-
erative times, and improve outcomes. The rationale for TXA
in tumescent was to obtain a more localized effect rather
than a centralized systemic effect through IV administration
and, hence, a theoretical lower risk of VTE. Drugs delivered
subcutaneously bind to tissue delaying systemic absorp-
tion. Then, they are partially degraded by half-life and par-
tially removed with the lipoaspirate. There is no standard of
care for the use of TXA in tumescent and published con-
centrations vary widely, from 0.075%° to 2%." In a lipotrans-
fer study for breast reconstruction, 3 g in 75 mL saline was
infiltrated in 60 patient donor sites after lipo harvest, aver-
age BMI was 29, and patients had less bruising and no ad-
verse events compared with 60 historical controls.’ The
senior author used 0.3% to 0.5% TXA in tumescent with a
total dose of 20 mg/kg. The minimum tissue concentration
for clinical effect is 10 pg/mL.° A 2018 meta-analysis of all
surgical literature showed the most common systemic
dose was 15 mg/kg and doses of 10 to 20 mg/kg IV had
no effect on VTE." In the largest retrospective TXA study,
on 872,416 total hip or knee arthroplasties, patients re-
ceived TXA doses ranging from 1to >3 g with no increase
in VTE."” The orthopedic cohorts receiving TXA had signifi-
cantly fewer blood transfusions, VTE, and renal failure. Safe
dosing of TXA has been reported up to 1to 3 g per surgery
in plastic surgery.” A study of 63 patients who underwent
free flaps for breast reconstruction showed no VTE and no
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flap thrombosis with TXA doses of 1to 3 g IV with average
BMI 22. These patients were started on low-molecular-
weight heparin 12 h before surgery, which may have
been protective. Craniosynostosis pediatric patients re-
ceiving a 15 mg/kg IV TXA dose had 57% less blood trans-
fusions and no adverse events in a randomized controlled
trial (RCT) of 40 patients (P < .05)." Another RCT of 43 cra-
niosynostosis pediatric patients receiving TXA 50 mg/kg IV
had no transfusion in the first 24 h vs 50% in placebo
(P=.008)."® Typical TXA plasma clearance of a single IV
dose is 55% at 3 h and 90% by 24 h by glomerular filtra-
tion'®; however, tissue levels remain higher longer,” per-
haps the tumescent delivery and 20 mg/kg dosing
translated to a clinically significant and prolonged expo-
sure to TXA.

Topical TXA decreases the first 24 h of sanguineous
drainage with less systemic absorption and presumably
less risk of VTE. An orthopedic RCT of topical TXA vs place-
bo found a 100 mL application of 1.5% solution was as effec-
tive as 3% and resulted in subtherapeutic plasma levels of
only 4.5 and 8.5 pug/mL, respectively, at 1 h."® The first 24 h
sanguineous drainage was decreased by 20% to 25%. The
Society of Cardiovascular Anesthesiologists recommend-
ed 1g of TXA administered topically in saline at the end
of cardiothoracic surgery since patients on cardiopulmo-
nary bypass experience consumptive coagulopathy. The
recommendation was partially based on reduction of 24 h
chest tube drainage with TXA. Similarly, an RCT of 28
breast reduction patients showed 500 mg of topical TXA
decreased the first 24 h of drainage, 12.5 vs 20.5cc
(P=.038)."° Conclusions that topical TXA is safe and effec-
tive have also been drawn from RCTs with 101 in mastecto-
my2° and 200 in adenoidectomy.?'

TXA can be lifesaving for traumatic or obstetric blood
loss and a means to avoid blood transfusion. In the
CRASH-2 RCT of 20,211 trauma patients, the all-cause
death rate was reduced with TXA, 14.5% vs 16%
(P=.0035), and death due to bleeding was reduced with
TXA, 4.9% vs 5.7% (P=.0077).>2 Death due to bleeding
was significantly reduced in the TXA cohort in the
WOMAN RCT of 20,060 females with postpartum hemor-
rhage, 1.5% vs 1.9% in the placebo group (P =.045).23 A sys-
tematic review of 252 RCTs involving over 25,000 patients
demonstrated a 0.61 relative risk reduction in blood trans-
fusion with TXA compared with control.?* Paradoxically,
in this study, blood transfusions were needed in 2 of the
5 patients with VTE owing to tPA and IV heparin given for
PE management, the opposite and unwanted outcome.

Within plastic surgery, hematoma is the most common
complication of plastic surgery, but no deaths have oc-
curred as the result of hematoma in a database of 7 million
outpatient surgeries.3 Is there a need for antifibrinolytics
beyond good surgical hemostasis and less aggressive
choice of liposuction cannula to prevent the need for

reoperation, blood transfusion, or mortality due to blood
loss in aesthetic surgery? Plastic surgeons need to re-
examine their reason for using an antifibrinolytic medica-
tion, dosage, and delivery, at the least, with abdomino-
plasty, a high-VTE-risk procedure.

Although most of the literature affirms the safety and fer-
vor of using TXA, a few dissenting articles exist. TXA has
been weakly correlated to increased risk of VTE in a meta-
analysis of 149 articles, including 76 RCTs.%® The correla-
tion was considered weak although statistically significant
with P=.045, and it is worth noting that a similar P-value
was found in the WOMAN trial. A retrospective study of a
randomized trial of 12,009 gastrointestinal bleeding pa-
tients found TXA did not reduce death from gastrointestinal
bleeding, and VTE events were higher in the TXA group
than the placebo, 0.8% vs 0.4%.2° A retrospective study
of 7331 trauma patients showed 12.5% VTE with 5.6% mor-
tality using TXA vs 4.6% VTE with 1.7% mortality, albeit the
group receiving TXA had more severe injuries.?” A retro-
spective review of 21,931 Level 1 trauma patients found a
3-fold increase in VTE for 189 well-matched pairs and no
benefit of TXA for survival.?® There have been 5 published
case reports of acute cardiothoracic thrombotic events fol-
lowing IV administration of TXA.%° Prudence with the use of
TXA is advised, PE is a potentially fatal risk of
abdominoplasty.

After each VTE event, the senior author reviewed the lit-
erature and found large and numerous studies with no in-
creased rate of VTE and no complications associated
with plastic surgery until November 2023. Flap necrosis
was first reported with the use of TXA in tumescent for
neck lift>® which led to the author’s cessation of the use
of TXA. Over the 16 years of practice prior to using TXA,
the senior author experienced zero complications of PE
or DVT with abdominoplasty or liposuction. The current
case series involves all combined body procedures and pa-
tients ages 44 to 59 years. Only 2 of the 5 cases had an el-
evated BMI.

This is a small-scale case study reporting 5 individual
cases of VTE with tumescent infiltration of TXA for body
contouring. Although the analysis revealed a significant dif-
ference in VTE with abdominoplasty, a complete retrospec-
tive review of all 497 abdominoplasty charts would be
necessary to definitively determine the relationship of fac-
tors such as age, surgery length, or concurrent procedures
to VTE in the four abdominoplasty cases. The findings are
also limited by the fact that this study represents a single-
surgeon retrospective design. We do not recommend
randomized controlled designs given the risks of VTE
with abdominoplasty, but a larger multisurgeon retrospec-
tive study of the use, delivery, and dosage of TXA would be
helpful for the knowledge base. Given that abdominoplasty
has the highest rate of VTE in the realm of plastic surgery
and the senior author experienced a significant increase
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in VTE with the use of TXA in the current case studies, the
senior author no longer uses TXA for abdominoplasty pro-
cedures. The next step will be a retrospective review of the
abdominoplasty cases to assess average operative times,
lipoaspirate, concurrent cases, BMI, age, Caprini score, co-
morbidity, occurrence of hematoma, transfusion, and
whether or not TXA was given.

CONCLUSIONS

VTE with abdominoplasty and concurrent liposuction and
breast surgery occurred in O of 399 cases prior to the
use of TXA and in 4 of 98 cases with TXA by a single sur-
geon. Albeit statistically significant, this retrospective
case study does not prove a causal relationship between
an antifibrinolytic agent and VTE.

Disclosures

The authors affirm that there are no potential conflicts of inter-
est pertaining to the research, authorship, and publication of
this article. Dr Mess is on the speaker’s bureau for Allergan
(North Chicago, IL) and Sciton (Palo Alto, CA). She has consult-
ed for Becton, Dickinson, and Company (Franklin Lakes, New
Jersey) once in the past year.

Funding

The authors received no financial support for the research, au-
thorship, and publication of this article, including payment of
the article processing charge.

REFERENCES

1. Ausen K, Fossmark R, Spigset O, Pleym H. Safety and effi-
cacy of local tranexamic acid for the prevention of surgical
bleeding in soft-tissue surgery: a review of the literature
and recommendations for plastic surgery. Plast Reconstr
Surg. 2022;149(3):774-787. doi: 10.1097/PRS.000000000
0008884

2. Ferraris VA, Brown JR, et al. 2011 update to the Society of
Thoracic Surgeons and the Society of Cardiovascular
Anesthesiologists blood conservation clinical practice
guidelines. Ann Thorac Surg. 2011;91(3):944-982. doi: 10.
1016/j.athoracsur.2010.11.078

3. Soltani AM, Keyes GR, Singer R, Reed L, Fodor PB.
Outpatient surgery and sequelae: an analysis of the
AAAASF internet-based quality assurance and peer re-
view database. Clin Plast Surg. 2013;40(3):465-473. doi:
10.1016/j.cps.2013.04.010

4. El Minawi HM, Kadry HM, El-Essawy NM, El Saadany ZA,
Nouh OM. The effect of tranexamic acid on blood loss in
liposuction: a randomized controlled study. Eur J Plast
Surg. 2023;46(2):227-237. doi: 10.1007/s00238-022-
01995-6

5. Spring MA, Gutowski KA. Venous thromboembolism in
plastic surgery patients: survey results of plastic surgeons.

10.

1.

12.

13.

14.

15.

16.

17.

18.

Aesthet Surg J. 2006;26(5):522-529. doi: 10.1016/j.as;.
2006.07.003

. Stevens WG, Vath SD, Stoker DA. “Extreme” cosmetic sur-

gery: a retrospective study of morbidity in patients under-
going combined procedures. Aesthet Surg J. 2004;24(4):
314-318. doi: 10.1016/j.asj.2004.04.005

. Winocour J, Gupta V, Kaoutzanis C, et al. Venous thrombo-

embolism in the cosmetic patient: analysis of 129,007
patients. Aesthet Surg J. 2017;37(3):337-349. doi: 10.
1093/asj/sjw173

. Keyes GR, Singer R, Iverson RE, Nahai F. Incidence and

predictors of venous thromboembolism in abdomino-
plasty. Aesthet Surg J. 2018;38(2):162-173. doi: 10.1093/
asj/sjx154

. Nayak LM, Linkov G. The role of tranexamic acid in plastic

surgery: review and technical considerations. Plast
Reconstr Surg. 2018;142(3):423e. doi: 10.1097/PRS.0000
000000004669

Weissler JM, Banuelos J, Molinar VE, Tran NV. Local infil-
tration of tranexamic acid (TXA) in liposuction: a single-
surgeon outcomes analysis and considerations for mini-
mizing postoperative donor site ecchymosis. Aesthet
Surg J. 2021;41(7):NP820-NP828. doi: 10.1093/asj/sjaa437
Heyns M, Knight P, Steve AK, Yeung JK. A single preoper-
ative dose of tranexamic acid reduces perioperative blood
loss: a meta-analysis. Ann Surg. 2021;273(1):75-81. doi: 10.
1097/SLA.0000000000003793

Poeran J, Rasul R, Suzuki S, et al. Tranexamic acid use and
postoperative outcomes in patients undergoing total hip
or knee arthroplasty in the United States: retrospective
analysis of effectiveness and safety. BMJ. 2014;349:
g4829. doi: 10.1136/bmj.g4829P

Lardi AM, Dreier K, Junge K, Farhadi J. The use of tranexa-
mic acid in microsurgery—is it safe? Gland Surg.
2018;7(51):S59-S63. doi: 10.21037/gs.2018.03.10

Dadure C, Sauter M, Bringuier S, et al. Intraoperative tra-
nexamic acid reduces blood transfusion in children under-
going craniosynostosis  surgery: a randomized
double-blind study. Anesthesiology. 2011;114(4):856-861.
doi: 10.1097/ALN.Ob013e318210f9e3

Goobie SM, Meier PM, Pereira LM, et al. Efficacy of tra-
nexamic acid in pediatric craniosynostosis surgery: a
double-blind, placebo-controlled trial. Anesthesiology.
2011;114(4):862-871. doi: 10.1097/ALN.0b013e318210fd8f
Nilsson IM. Clinical pharmacology of aminocaproic and
tranexamic acids. J Clin Pathol Suppl (R Coll Pathol).
1980;14(Suppl 14):41-47. doi: 10.1136/jcp.33.Suppl_14.41
Andersson L, Nilsson IM, Colleen S, Granstrand B,
Melander B. Role of urokinase and tissue activator in sus-
taining bleeding and the management thereof with EACA
and AMCA. Ann N Y Acad Sci. 1968;146(2):642-658. doi:
10.1111/j.1749-6632.1968.tb20322.x

Wong J, Abrishami A, El Beheiry H, et al. Topical applica-
tion of tranexamic acid reduces postoperative blood loss
in total knee arthroplasty: a randomized, controlled trial.
J Bone Joint Surg Am. 2010;92(15):2503-2513. doi: 10.
2106/JBJS.1.01518


https://doi.org/10.1097/PRS.0000000000008884
https://doi.org/10.1097/PRS.0000000000008884
https://doi.org/10.1016/j.athoracsur.2010.11.078
https://doi.org/10.1016/j.athoracsur.2010.11.078
https://doi.org/10.1016/j.cps.2013.04.010
https://doi.org/10.1007/s00238-022-01995-6
https://doi.org/10.1007/s00238-022-01995-6
https://doi.org/10.1016/j.asj.2006.07.003
https://doi.org/10.1016/j.asj.2006.07.003
https://doi.org/10.1016/j.asj.2004.04.005
https://doi.org/10.1093/asj/sjw173
https://doi.org/10.1093/asj/sjw173
https://doi.org/10.1093/asj/sjx154
https://doi.org/10.1093/asj/sjx154
https://doi.org/10.1097/PRS.0000000000004669
https://doi.org/10.1097/PRS.0000000000004669
https://doi.org/10.1093/asj/sjaa437
https://doi.org/10.1097/SLA.0000000000003793
https://doi.org/10.1097/SLA.0000000000003793
https://doi.org/10.1136/bmj.g4829P
https://doi.org/10.21037/gs.2018.03.10
https://doi.org/10.1097/ALN.0b013e318210f9e3
https://doi.org/10.1097/ALN.0b013e318210fd8f
https://doi.org/10.1136/jcp.33.Suppl_14.41
https://doi.org/10.1111/j.1749-6632.1968.tb20322.x
https://doi.org/10.2106/JBJS.I.01518
https://doi.org/10.2106/JBJS.I.01518

Aesthetic Surgery Journal Open Forum

19.

20.

21.

22.

23.

24.

Ausen K, Fossmark R, Spigset O, Pleym H. Randomized
clinical trial of topical tranexamic acid after reduction
mammoplasty. Br J Surg. 2015;102(11):1348-1353. doi: 10.
1002/bjs.9878

Ausen K, Hagen Al, @stbyhaug HS, et al. Topical moisten-
ing of mastectomy wounds with diluted tranexamic acid to
reduce bleeding: randomized clinical trial. BJS Open.
2020;4(2):216-224. doi: 10.1002/bjs5.50248

Albirmawy OA, Saafan ME, Shehata EM, Basuni AS, Eldaba
AA. Topical application of tranexamic acid after adenoi-
dectomy: a double-blind, prospective, randomized, con-
trolled study. Int J Pediatr Otorhinolaryngol. 2013;77(7):
1139-1142. doi: 10.1016/j.ijporl.2013.04.021

CRASH-2 Trial Collaborators; Shakur H, Roberts |, et al.
Effects of tranexamic acid on death, vascular occlusive
events, and blood transfusion in trauma patients with sig-
nificant haemorrhage (CRASH-2): a randomised, placebo-
controlled trial. Lancet. 2010;376(9734):23-32. doi: 10.
1016/S0140-6736(10)60835-5

WOMAN Trial Collaborators; Shakur H, Roberts |, et al.
Effect of early tranexamic acid administration on mortality,
hysterectomy, and other morbidities in women with post-
partum haemorrhage (WOMAN): an international, rando-
mised, double-blind, placebo-controlled trial. Lancet.
2017;389(10084):2105-2116. doi: 10.1016/S0140-6736(17)
30638-4

Henry DA, Carless PA, Moxey AJ, et al. Anti-fibrinolytic use
for minimising perioperative allogeneic blood transfusion.
Cochrane Database Syst Rev. 2011;11(11):CD001886. doi:
10.1002/14651858.CD001886.pub3

25.

26.

27.

28.

29.

30.

Dyba J, Chan FCF, Lau KK, et al. Tranexamic acid is a weak
provoking factor for thromboembolic events: a systematic
review of the literature. Blood J. 2013;122(21):3629. doi: 10.
1182/blood.V122.21.3629.3629

HALT-IT Trial Collaborators; Roberts |, Shakur-Still H, et al.
Effects of a high-dose 24-h infusion of tranexamic acid on
death and thromboembolic events in patients with acute
gastrointestinal bleeding (HALT-IT): an international rand-
omised, double-blind, placebo-controlled trial. Lancet.
2020;395(10241):1927-1936. doi: 10.1016/S0140-6736(20)
30848-5

Knowlton LM, Arnow K, Trickey AW, Sauaia A, Knudson
MM. Does tranexamic acid increase venous thromboem-
bolism risk among trauma patients? A prospective multi-
center analysis across 17 level | trauma centers. Injury.
2023;54(11):111008. doi: 10.1016/j.injury.2023.11100

Myers SP, Kutcher ME, Rosengart MR, et al. Tranexamic
acid administration is associated with an increased risk
of posttraumatic venous thromboembolism. J Trauma
Acute Care Surg. 2019;86(1):20-27. doi: 10.1097/TA.0000
000000002061

Gerstein NS, Kelly SP, Brierley JK. Yet another tranexamic
acid-related thrombotic complication. J Cardiothorac
Vasc Anesth. 2016;30(3):e21-e22. doi: 10.1053/jjvca.
2015.11.023

Yalamanchili S, Talei B, Azizzadeh B, Auersvald A, Frankel
AS. Wound healing complications with tranexamic acid:
not the silver bullet after all. Aesthet Surg J. 2023;43(12):
1409-1415. doi: 10.1093/asj/sjad177


https://doi.org/10.1002/bjs.9878
https://doi.org/10.1002/bjs.9878
https://doi.org/10.1002/bjs5.50248
https://doi.org/10.1016/j.ijporl.2013.04.021
https://doi.org/10.1016/S0140-6736(10)60835-5
https://doi.org/10.1016/S0140-6736(10)60835-5
https://doi.org/10.1016/S0140-6736(17)30638-4
https://doi.org/10.1016/S0140-6736(17)30638-4
https://doi.org/10.1002/14651858.CD001886.pub3
https://doi.org/10.1182/blood.V122.21.3629.3629
https://doi.org/10.1182/blood.V122.21.3629.3629
https://doi.org/10.1016/S0140-6736(20)30848-5
https://doi.org/10.1016/S0140-6736(20)30848-5
https://doi.org/10.1016/j.injury.2023.11100
https://doi.org/10.1097/TA.0000000000002061
https://doi.org/10.1097/TA.0000000000002061
https://doi.org/10.1053/j.jvca.2015.11.023
https://doi.org/10.1053/j.jvca.2015.11.023
https://doi.org/10.1093/asj/sjad177

	Temperance With Tranexamic Acid: Increased Risk of Venous Thromboembolism in Abdominoplasty
	METHODS
	Case 1
	Case 2
	Case 3
	Case 4
	Case 5

	RESULTS
	DISCUSSION
	CONCLUSIONS
	Disclosures
	Funding
	REFERENCES


