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Background: Tranexamic acid (TXA) is commonly used to reduce intraoperative 
bleeding and complications across surgical specialties. In rhinoplasty, prior studies 
indicate that TXA may reduce postoperative edema and ecchymosis, but its effects 
on revision rates and inpatient admissions remain unclear. This study evaluated 
TXA’s efficacy in improving perioperative outcomes in primary rhinoplasty, analyz-
ing admission rates, revisions, and other postoperative events.
Methods: A retrospective cohort study was conducted using the TriNetX database 
of 133 million US medical records spanning 20 years. Patients undergoing primary 
rhinoplasty were identified, and outcomes up to 2 weeks postsurgery were compared 
between those administered TXA during rhinoplasty and those who were not. Revision 
rates within the first year were also analyzed. Propensity score-matching accounted for 
demographics, tobacco use, and comorbidities impacting bleeding risk.
Results: We identified 1639 TXA and 33,221 non-TXA rhinoplasty patients. After 
matching, 1627 remained in each cohort. TXA patients had significantly lower 
inpatient admissions within 2 weeks postoperatively (odds ratio 0.492; P = 0.003) 
and fewer revisions within a year (odds ratio 0.441; P < 0.028). No significant differ-
ences were found in mean hemoglobin levels (P = 0.4) or emergency department 
visits (P = 0.109). No incidences of hematoma, embolism, thrombosis, or vascular 
complications were reported.
Conclusions: Although TXA may not impact total blood loss enough to alter 
hemoglobin, its ability to minimize minor bleeding may improve intraoperative 
visibility, perhaps allowing for greater precision and reducing complication risks 
leading to revisions. Importantly, TXA did not increase adverse events, main-
taining a favorable safety profile. (Plast Reconstr Surg Glob Open 2026;14:e7659; 
doi: 10.1097/GOX.0000000000007659; Published online 22 April 2026.)
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INTRODUCTION
Tranexamic acid (TXA) is a synthetic lysine analog  

antifibrinolytic agent that reduces blood loss and 

complications and has been used across various surgi-
cal specialties.1–15 It competitively inhibits plasminogen 
activation and, thus, fibrin clot degradation. At high 
concentrations, TXA also noncompetitively inhibits 
plasmin, leading to less fibrinolysis.16,17 In rhinoplasty—
a procedure known for its delicate and precise nature, 
even minimal bleeding can obscure the surgical field. 
TXA can enhance procedural efficiency and patient 
recovery by stabilizing clots, and it presents a promis-
ing solution to enhance surgical environment visibility 
by minimizing intraoperative bleeding. TXA can reduce 
fibrinolysis in a dose-dependent manner, and its poten-
tial benefits extend beyond just controlling blood loss, 
including reducing common postoperative complica-
tions such as bleeding, edema, periorbital ecchymosis, 
and inflammation.18–20 These benefits are especially per-
tinent in rhinoplasty, where aesthetic and functional 
precision is paramount.
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Although prior studies suggest TXA’s role in mini-
mizing intraoperative and postoperative swelling and 
bruising in rhinoplasty, the broader impact on clini-
cally significant outcomes such as inpatient admissions, 
postoperative vascular complications, and revision rates 
remains understudied.21–23 Current literature often 
focuses on localized and short-term effects, neglecting 
long-term population-level data that could establish its 
efficacy more robustly.

If TXA effectively reduces revision rates and hospital 
admissions without increasing adverse events, this could 
support its routine use in rhinoplasty, ultimately improv-
ing patient care and reducing healthcare costs. The find-
ings may also extend beyond rhinoplasty, informing the 
use of TXA in other elective procedures where precision 
and postoperative recovery are critical. To address these 
gaps, this study used a comprehensive national database 
to evaluate the perioperative and long-term outcomes of 
TXA administration in primary rhinoplasty. By compar-
ing admission rates, emergency department (ED) vis-
its, revision rates, mean hemoglobin levels, and vascular 
complications such as hematomas and embolism/throm-
bosis between patients who received TXA and those who 
did not, this study aims to better understand its efficacy 
and safety profile in primary rhinoplasty. As such, this 
study sought to fill a critical knowledge gap and provide  
evidence-based recommendations for optimizing surgical 
care in rhinoplasty.

METHODS
A retrospective cohort study was conducted using the 

TriNetX network on November 10th, 2024 (Cambridge, 
MA), querying a database of 133 million US medical 
records spanning more than 20 years. The institutional 
review board at our hospital determined that this study 
did not constitute human subjects research (institutional 
review board protocol no. 2024D000940).

Patients undergoing primary rhinoplasty were identi-
fied using the following procedure codes: CPT 1005721, 
30420, 30410, 30400; ICD-10-PCS 090K0ZZ, 090KXZZ; 
and SNOMED 47599002, 23246400, 17276500, 53356001. 
Perioperative outcomes up to 2 weeks postsurgery were 
compared for patients who were administered TXA on the 
same day as rhinoplasty and those who were not. This 
included inpatient admission, ED visits, mean hemoglo-
bin, hematoma (ICD-10 L76.32, M79.81), embolism/
thrombosis (ICD-10 I26, I82, I82.4), and vascular compli-
cations (ICD-10 T81.7). Revision rates within the first year 
after surgery were also compared and defined as CPT 
1005725, 30435, 30430, 30450, and SNOMED 72767005. 
Table 1 summarizes and defines all codes used in this 
study.

Propensity score matching was performed on demo-
graphics (age, ethnicity, race), lifestyle factors (tobacco 
use), and comorbidities that may impact bleeding risk 
(hypertensive diseases, von Willebrand disease, hereditary 
deficiency of clotting factors, and unspecified coagula-
tion defects). After matching, odds ratios (ORs) with 95% 
confidence intervals (CIs) were calculated to compare 

complication rates. Statistical significance was set at a P 
value of less than 0.05. All statistical analyses were con-
ducted within the TriNetX analytics platform.

RESULTS
A total of 1639 primary rhinoplasty patients with TXA 

and 33,221 patients without TXA were identified. Similar 
age at the time of procedure, race, tobacco use, hereditary 
deficiencies in clotting factors, and body mass index were 
found across cohorts. Notable differences were that the 
TXA cohort had a lower rate of hypertensive diseases (P = 
0.036), von Willebrand disease (<0.001), and unspecified 
coagulation defects (P = 0.003). Routes of TXA administra-
tion were intravenous in 1378 cases, oral in 10 cases, and 
topical in 0 cases. The remaining 239 cases had unknown 
routes of administration.

After propensity score matching, 1627 patients 
remained in each well-balanced cohort. Patient demo-
graphics before and after propensity score matching are 
shown in Table 2. The TXA cohort had a significantly 
lower rate of inpatient admission within the first 2-week 
postoperative period (OR 0.492; CI, 0.306–0.792; P = 
0.003). No incidences of hematoma, embolism, throm-
bosis, or vascular complications were reported in either 
cohort (Table 3). There was no significant difference in 
ED visits (P = 0.109) or mean hemoglobin values 
(11.674 ± 1.9 with TXA, 12.052 ± 2.4 without TXA; P = 
0.40) (Table 4). Interestingly, the TXA cohort also had a 
lower rate of revisions within the first year after primary 
rhinoplasty (OR 0.441; CI, 0.208–0.935; P < 0.028) 
(Table 5).

DISCUSSION
This national database study demonstrated that TXA 

administration during primary rhinoplasty significantly 
reduced inpatient admissions within 2 weeks postopera-
tively and revision rates within the first year. Although 
TXA is well known for its antifibrinolytic properties, which 
prevent the breakdown of blood clots and minimize intra-
operative bleeding during rhinoplasty, its ability to influ-
ence postoperative recovery and longer term outcomes 
warrants further exploration.22,24–26

Takeaways
Question: Does tranexamic acid (TXA) reduce revision 
rates and inpatient admissions following primary rhino-
plasty without increasing complications?

Findings: In a propensity score–matched analysis of more 
than 3000 patients from a national database, TXA admin-
istration was associated with significantly lower odds of 
inpatient admission within 2 weeks (odds ratio 0.492; 
P = 0.003) and revision rhinoplasty within 1 year (odds 
ratio 0.441; P = 0.028). Importantly, TXA did not increase 
adverse events, maintaining a favorable safety profile.

Meaning: TXA improves rhinoplasty outcomes by reduc-
ing hospital admissions and revision surgery, without 
increasing complications.
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The reduced revision rates observed with TXA may 
result from improved surgical field visibility. Due to 
the intricate vascular networks in the area, even minor 
bleeding in rhinoplasty can obscure visibility, poten-
tially complicating procedures and impacting aesthetic 
outcomes. Multiple studies have assessed surgeon sat-
isfaction with the quality of the surgical field during 
rhinoplasty, with and without TXA. Eftekharian and 
Rajabzadeh21 reported significantly higher surgeon sat-
isfaction scores with TXA administration (3.76 versus 
2.16; P = 0.001) on a 4-point scale, whereas Ghavimi et 
al27 similarly noted improvements in surgeon satisfaction 
based on qualitative assessments (P = 0.003). Improved 
visibility during surgery may allow for greater surgical 
precision and fewer complications that necessitate sub-
sequent revisions.24,28

In addition to improving intraoperative visibility and 
surgical precision, TXA administration may also reduce 
postoperative edema and inflammation. Previous stud-
ies have suggested that reduced postoperative swelling, 
particularly in delicate regions such as the nasal tip and 
supratip area, could minimize the risk of excess scar tis-
sue formation.20,25,27 Although our dataset did not include 
direct measures of postoperative swelling or scar tissue 
formation, this anti-inflammatory mechanism may partly 
explain the observed lower revision rates associated with 
TXA use and warrants further prospective investigation.

Although rhinoplasty is typically performed as a 
same-day procedure, some patients may require hospi-
tal admission or extended observation, referred to as 
“overstay.” Readmissions occur after discharge, whereas 
overstays represent instances where patients cannot be 

Table 1. Summary and Definition of Procedure and Complication Codes Used in This Study
Code Definition

CPT 1005721 Rhinoplasty, primary
CPT 30420 Rhinoplasty, primary; including major septal repair
CPT 30410 Rhinoplasty, primary; complete, external parts including bony pyramid, lateral and alar cartilages, and/or eleva-

tion of nasal tip
CPT 30400 Rhinoplasty, primary; lateral and alar cartilages and/or elevation of nasal tip
ICD-10-PCS 090K0ZZ Alteration of nasal mucosa and soft tissue, open approach
ICD-10-PCS 090KXZZ Alteration of nasal mucosa and soft tissue, external approach
SNOMED 47599002 Complete primary rhinoplasty
SNOMED 23246400 Open rhinoplasty
SNOMED 17276500 Augmentation rhinoplasty
SNOMED 53356001 Primary rhinoplasty of alar cartilages
ICD-10 L76.32 Postprocedural hematoma of skin and subcutaneous tissue following other procedure
ICD-10 M79.81 Nontraumatic hematoma of soft tissue
ICD-10 I26 Pulmonary embolism
ICD-10 I82 Other venous embolism and thrombosis
ICD-10 I82.4 Acute embolism and thrombosis of deep veins of lower extremity
ICD-10 T81.7 Vascular complications following a procedure, not elsewhere classified
CPT 1005725 Rhinoplasty, secondary
CPT 30435 Rhinoplasty, secondary; intermediate revision (bony work with osteotomies)
CPT 30430 Rhinoplasty, secondary; minor revision (small amount of nasal tip work)
CPT 30450 Rhinoplasty, secondary; major revision (nasal tip work and osteotomies)
SNOMED 72767005 Revision rhinoplasty

Table 2. Baseline Characteristics Before and After Propensity Score Matching
Unmatched Patients Matched Patients

Variable
TXA Cohort 
(N = 1639)

Non-TXA 
(N = 33079) P

TXA Cohort 
(N = 1627)

Non-TXA 
(N = 1627) P

Mean age ± SD 32.8 ± 14.3 32.8 ± 17.5 0.978 32.8 ± 14.3 32.7 ± 14.2 0.816
White, n (%) 1143 (70.0) 22,052 

(72.0)
0.087 1141 (70.1) 1144 

(70.3)
0.908

Comorbidities, n (%)
 � Tobacco use 10 (0.6) 301 (1.0) 0.136 10 (0.6) 10 (0.6) 1.000
 � Diabetes mellitus 44 (2.7) 886 (2.9) 0.644 44 (2.7) 42 (2.6) 0.827
 � Hypertensive disease 136 (8.3) 3040 (9.9) 0.036* 134 (8.2) 131 (8.1) 0.848
 � Other forms of heart disease 65 (4.0) 1376 (4.5) 0.332 65 (4.0) 70 (4.3) 0.660
 � Von Willebrand disease 11 (0.7) 32 (0.1) <0.001* 10 (0.6) 10 (0.6) 1.000
 � Primary thrombophilia 10 (0.6) 62 (0.2) 0.001* 10 (0.6) 10 (0.6) 1.000
 � Coagulation defect, unspecified 10 (0.6) 72 (0.2) 0.003* 10 (0.6) 10 (0.6) 1.000
 � Hereditary factor XI deficiency 0 (0.0) 10 (0.0) 0.465 0 (0.0) 0 (0.0) –
 � Hereditary factor VIII deficiency 10 (0.6) 10 (0.0) <0.001* 10 (0.6) 10 (0.6) 1.000
*P value less than 0.05, significant results.



PRS Global Open • 2026

4

discharged on the same day as planned due to issues 
arising during recovery. Epistaxis is the leading cause 
of readmissions or overstays in outpatient nasal surgery, 
accounting for nearly 30% of cases.29 In our cohort, the 
reduction in inpatient admissions following rhinoplasty 
may therefore be driven by reduced epistaxis. No cases 
of hematoma were observed, and hemoglobin levels 
remained relatively stable, supporting the notion that 
TXA’s benefits are pronounced in preventing minor 
but clinically significant bleeding events that might oth-
erwise prompt extended observation or return to care. 
Furthermore, eyelid edema has been shown to reduce 
visual acuity in the first 24 hours postoperatively, which 
can be distressing to patients and may lead to overnight 
stays.30,31 By mitigating these issues, TXA may optimize 
recovery pathways, minimize healthcare costs, and 
enhance resource use.

ED visits and inpatient admissions both represent 
unplanned postoperative healthcare use; however, they 
capture different aspects of postoperative care. ED visits 
include a broader range of presentations—many of which 
are self-limited or manageable without hospitalization 
(eg, pain, bruising, minor swelling). In contrast, inpatient 
admissions typically reflect more severe or persistent com-
plications, such as significant postoperative bleeding or 
hemodynamic instability, which require medical interven-
tion and monitoring and require hospital resources. The 
significant reduction in admissions among TXA patients 
(1.6% versus 3.2%, P = 0.003), in the absence of a cor-
responding reduction in ED visits (P = 0.109), suggests 
that TXA may reduce the complications that necessitate 
overstay or readmission—possibly by minimizing bleeding 

or postoperative instability—rather than reducing minor 
postdischarge concerns prompting ED visit alone.

Importantly, we also found no increase in adverse 
events in the TXA cohort, including thrombosis and vas-
cular complications, supporting its favorable safety profile 
in aesthetic surgery.4,23 Although no adverse effects were 
observed in this study, concerns regarding potential side 
effects, such as seizures or vision changes, have been noted 
in the literature.32–34 This risk is dose-dependent, as higher 
doses, specifically including 30 mg/kg (loading dose) plus 
15 mg/kg/h (continuous infusion during operation) and 
80–109 mg/g, have been associated with a significantly 
higher incidence rate of seizures.32,33 Notably, TriNetX 
uses real-world claims-based data; therefore, it does not 
provide granular data on the dosage, timing, or formula-
tion of TXA administered. Therefore, we were unable to 
determine if higher doses were correlated with increased 
complication risk within our cohort. Continued monitor-
ing and adherence to standardized dosing protocols are 
essential to ensure consistent outcomes and minimize 
risks.

This study contributed new insights into the role of 
TXA in rhinoplasty by addressing gaps in the literature 
regarding its long-term effects. Although prior research 
has primarily focused on the impact of TXA on intraopera-
tive blood loss and immediate postoperative recovery, this 
analysis suggests significant reductions in hospital overstay 
and rhinoplasty revision rates. By examining real-world 
outcomes, this study bridges a critical gap between experi-
mental data and practical clinical applications. Unlike 
with single-institute cohort studies and systematic reviews, 
our use of a large, national database provided the sample 

Table 3. ORs Comparing Primary Rhinoplasty With and Without Concurrent TXA for Various Postoperative Complications 
Within 14 Days of Surgery

Outcome
Primary Rhinoplasty With 

TXA (N = 1627), n (%)
Primary Rhinoplasty  

Without TXA (N = 1627), n (%) OR CI P

Hematoma 0 0 — — —
Deep vein thrombosis or pulmonary embolism 0 0 — — —
Vascular complications 0 0 — — —
Sepsis 0 0 — — —
Hospital admission 26 (1.6) 52 (3.2) 0.492 (0.306–0.792) 0.003*
ED visit 27 (1.7) 40 (2.5) 0.670 (0.409–1.096) 0.109
*P value less than 0.05, significant results (reference: without TXA).

Table 4. Comparison of Postoperative Hemoglobin Levels Within 14 Days of Primary Rhinoplasty With and Without 
Concurrent TXA Administration
Cohort N Patients With Postoperative Hemoglobin Levels, n (%) Mean ± SD P

Primary rhinoplasty with TXA 1627 54 (3.3) 11.674 ± 1.938 0.400
Primary rhinoplasty without TXA 1627 42 (2.6) 12.052 ± 2.444

Table 5. ORs Comparing Primary Rhinoplasty With and Without Concurrent TXA for Revision Rhinoplasty Within a Year of 
Surgery (Reference: Without TXA)
Cohort N Revision Rhinoplasty Within a Year, n (%) OR CI P

Primary rhinoplasty with TXA 1600* 10 (0.6) 0.441 0.208–0.935 0.028†
Primary rhinoplasty without TXA 1566‡ 22 (1.4)
*Twenty-seven patients were excluded from the analysis because they had the outcome before the time window.
‡Sixty-one patients were excluded from the analysis because they had the outcome before the time window.
†P value less than 0.05, significant results.
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size and timeframe necessary to evaluate rare outcomes 
such as postrhinoplasty hospital admissions and revisions. 
Our subsequent propensity score matching enhances the 
robustness and generalizability of these findings.

This study is not without limitations. The TriNetX 
database relies on CPT and ICD-10 codes, which do not 
differentiate open versus closed rhinoplasties, compare 
operative time, or clearly distinguish purely aesthetic 
rhinoplasties from those with concurrent functional 
procedures such as septoplasty or turbinate surgery. 
The database also does not include direct measures 
of ecchymosis or edema, limiting our ability to fully 
evaluate TXA’s impact on postoperative recovery. The 
reasons for readmission or revision were not explicitly 
indicated in the TriNetX database, and the absence of 
standardized data on TXA indications—whether it was 
administered preoperatively as a preventative measure 
or intraoperatively in response to significant bleeding—
further constrains the interpretation of its efficacy and 
safety in this context. Moreover, local TXA mixed into 
lidocaine with epinephrine is a well-described technique 
in rhinoplasty, but this route is often not recorded as a 
separate medication event and therefore could not be 
systematically captured in our dataset.35,36 Consequently, 
our analysis, which relied on explicit documentation 
of TXA administration, may underestimate the true 
prevalence of TXA use. This potential misclassification 
bias would likely bias our findings toward the null, sug-
gesting the observed significant associations between 
TXA administration and reduced inpatient admis-
sions and revision rates may indeed be conservative 
estimates of the true clinical benefits. Finally, the ret-
rospective design precludes establishing causality, and 
these findings should be interpreted as associative and  
hypothesis-generating. Qualitative outcomes, such as 
surgeon satisfaction and patient-reported experiences, 
are also not captured. Despite these limitations, this 
large retrospective analysis highlights potentially mean-
ingful clinical implications in rhinoplasty practice that 
warrant further investigation.

Future studies may validate these long-term findings 
through prospective trials and explore optimal dosing 
regimens, formulations, and routes of administration 
for TXA in rhinoplasty. Future research should also fur-
ther evaluate if the complexity of the procedure, such 
as open versus closed rhinoplasties, septal and turbinate 
modifications, osteotomies, or graft harvests, would have 
a significant impact on outcomes, and explore other 
potential factors that may contribute to patient overstay 
in patients who do not receive TXA. Investigating TXA’s 
potential applications in combination with other peri-
operative interventions, such as corticosteroids, could 
further optimize outcomes. Additionally, although pro-
pensity score matching addressed several measurable con-
founders, residual confounding remains possible due to 
unmeasured variables such as patient-level anticoagulant 
use, procedural complexity, or surgeon practice patterns. 
Prospective studies would offer more comprehensive doc-
umentation of anticoagulant medication use, particularly 
those available over the counter, and are warranted to 

further validate these findings. Future work should also 
compare intravenous versus local infiltration techniques 
and assess whether multimodal TXA administration (eg, 
intravenous + local infiltration) provides incremental 
benefit. Moreover, research examining the role of TXA 
in reducing revision and hospital overstay for other aes-
thetic procedures, such as rhytidectomy and blepharo-
plasty, could help establish broader guidelines for TXA 
use across aesthetic surgery.

CONCLUSIONS
Our study provided robust evidence from a large-scale, 

propensity score–matched national database demonstrat-
ing that TXA administration in primary rhinoplasty is 
associated with clinically meaningful reductions in inpa-
tient admissions and revision rhinoplasty within 1 year 
postoperatively. By reducing minor yet significant bleed-
ing events and potentially minimizing postoperative swell-
ing and inflammation, TXA may offer distinct advantages 
in improving intraoperative visibility, thereby enhancing 
surgical precision, improving patient outcomes, and opti-
mizing healthcare resource use. Importantly, this exten-
sive analysis confirms TXA’s favorable safety profile in 
rhinoplasty, providing compelling support for its broader 
routine implementation in clinical practice. Further pro-
spective and randomized studies are needed to confirm 
causality, determine optimal administration strategies, 
and evaluate patient-centered and aesthetic outcomes.
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