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ARTICLE INFO Background: Rotator cuff disease, a prevalent cause of shoulder disability and pain among middle-aged

and older adults, has seen an uptick in arthroscopic repairs in the last 2 decades. These repairs neces-

Keywords: sitate optimal visualization and controlled hemostasis to prevent complications. This study aimed to
Tranexamic acid assess the efficacy of tranexamic acid (TXA) in arthroscopic rotator cuff repairs by evaluating all available
TXA randomized controlled trials (RCTs) in the literature.

i?ttﬁizg ccc‘:pf; Methods: A systematic search was conducted in PubMed, Cochrane Library, Embase, Science Direct, Web

of Science, Google Scholar, and CINAHL databases from inception through November 2022 for RCTs
investigating the use of TXA in arthroscopic rotator cuff repair. The studies selected reported on the
primary outcomes, which include visual clarity during surgery, postoperative pain, and operative time.
The quality of the studies was evaluated using the RoB 2 (Risk of Bias) tool.
Results: A total of 7 studies, with level I and II of evidence, comprising 510 randomized patients (253
females, 257 males) were included, with mean ages of 59 and 58 years for the TXA and control groups,
respectively. Bias was graded “Low” in 2 RCTs and “Some concerns” in 5 RCTs. Visual analog scale for pain
was significantly different with TXA use at postoperative day 1 (weighted mean difference (WMD) = —0.55;
95% confidence interval (CI): —1.07 to —0.04, P =.04). Operative time was significantly higher for the control
group with a mean difference of 7.97 minutes (WMD = —7.97; 95% CI: —15.19 to —0.74, P =.04). The impact
of TXA on visual clarity during shoulder arthroscopy remains uncertain. However, postoperative shoulder
swelling results were comparable in both groups (WMD = —1.71; 95% CI: —3.72 to 0.29, I> = 99% (where
I? = heterogeneity statistic), P = .69). Considerable heterogeneity was seen in some results.
Conclusion: Pooled data suggest that the use of TXA in shoulder arthroscopy does reduce postoperative
shoulder pain and has a positive effect on decreasing operative time. However, the reduction in pain may
not be clinically significant, and there is no effect on reducing shoulder swelling. The impact of TXA on
visual clarity remains inconclusive, and further research is needed using methodologically rigorous ar-
ticles that incorporate objective measures and controlled factors to eliminate subjective bias.

© 2024 The Authors. Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Systematic review
Meta-analysis

Level of evidence: Level II; Systematic
Review/Meta-Analysis

Rotator cuff pathology is a common cause of shoulder pain and
disability, especially among older adults. Studies have shown that
the prevalence is around 13% in patients over 50 years of age and
increases to more than 50% in patients over 80 years of age.®'®
Arthroscopic repair has become the preferred method due to its
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advantages over open surgery, including reduced morbidity, re-
covery time, and complications.® Adequate visualization during
arthroscopic surgery is crucial for success and avoiding complica-
tions. Over 80% of rotator cuff repairs are repaired with arthro-
scopic techniques.'®

Uncontrolled bleeding during arthroscopic shoulder surgeries
can significantly impact visualization, which is crucial for a suc-
cessful outcome. Bleeding can obscure the surgeon's view and
make it challenging to identify important structures, leading to
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potential complications.'® Several factors can influence bleeding
during arthroscopic shoulder surgeries. Pump irrigation systems
can help flush out debris and maintain a clear view, but excessive
pressure can also cause tissue damage and bleeding.®

Thermal coagulation techniques or the addition of epinephrine
to the irrigation fluid can control bleeding, but can also cause tissue
damage if not used appropriately. Hypotensive anesthesia can help
reduce bleeding by lowering blood pressure, but it can also increase
the risk of complications in some patients.>!°

Tranexamic acid (TXA) is a synthetic antifibrinolytic medication
that is used to improve hemostasis and surgical visualization dur-
ing arthroscopic procedures.”'®?* TXA works by competitively
inhibiting plasminogen conversion into plasmin, thereby reducing
fibrinolysis and promoting clot formation. Several studies have
investigated the use of TXA in the setting of knee, hip, and shoulder
arthroplasty'“?” with some reporting improved hemostasis and
reduced hemarthrosis-related complications, such as postoperative
pain and swelling.”'° Additionally, TXA has also been shown to be
effective in reducing hemarthrosis and knee swelling after arthro-
scopic anterior cruciate ligament reconstruction without an in-
crease in the risk of complications.®> However, the evidence on the
efficacy and safety of TXA in shoulder arthroscopy is still limited.

Several recent randomized controlled trials (RCTs) have investi-
gated the use of TXA vs. placebo in patients undergoing arthroscopic
shoulder surgery.>”1192022.28 These studies have varying sample
sizes and conclusions. It is worth noting that while some studies
have reported a benefit of TXA in arthroscopic shoulder surgery,
others have not found a significant difference in outcomes between
the TXA and placebo groups. The primary objective of this systematic
review and meta-analysis was to compare the outcomes of visual
clarity, postoperative pain, and operative time between patients who
received TXA and those who received a placebo during shoulder
arthroscopy. The secondary objective was to compare postoperative
shoulder swelling. The hypothesis was that the use of TXA would
improve visualization during surgery, leading to a reduction in
operative time and postoperative swelling and pain.

Materials and methods
Protocol

This meta-analysis was conducted with adherence to the guide-
lines of the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA).?> A protocol registration was sought in
advance on the International Prospective Register of Systematic Re-
views (PROSPERO) with the registration number: CRD42023466552.

Eligibility criteria

RCTs that directly compared TXA to no TXA usage in arthro-
scopic rotator cuff repair were sought. The inclusion criteria were
studies reporting at least 1 outcome, including operative time, vi-
sual clarity scores, total irrigation fluid (L), visual analog scale (VAS)
for pain intensity, and the difference in shoulder circumference.
The exclusion criteria were nonrandomized clinical trials, letters,
abstracts, case reports, and reviews.

Search method and strategy

PubMed, Cochrane Library, Embase, Science Direct, Web of Sci-
ence, Google Scholar and CINAHL databases were systematically
searched up from inception to November 2022. The search strategy
involved using the following keywords “(“Tranexamic Acid” OR TXA)
AND (“Rotator Cuff Repair” OR RCR) AND (arthroscopy)” AND “ran-
domized controlled trials.” The search strategy was performed by 2
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authors independently. The senior author resolved disagreements
between the 2 authors in the search strategy. Titles and abstracts
were screened, and a full-text review was conducted for eligible
studies. The inter-reviewer agreement during the screening and
quality assessment phases was assessed using the kappa () statistic.
With a priori classifications as follows: k values of 0.91-0.99 indi-
cated almost perfect agreement; 0.71-0.90 suggested considerable
agreement; 0.61-0.70 denoted high agreement; 0.41-0.60 repre-
sented moderate agreement; 0.21-0.40 was interpreted as fair
agreement; and a k value of 0.20 or less signified no agreement.?!

Data extraction methods

Two independent authors, J.D. and A.H., used a predesigned
spreadsheet to extract data. The extracted items included the first
author’s surname, study year, study location, study design, age,
gender, number of patients, exclusion criteria, body mass index, time
to surgery, TXA protocol, operative time, additional arthroscopic
procedures, follow-up duration, and all other outcome measures.
Authors B.Z and N.A. resolved any potential concerns in recorded data.

Quality assessment (risk of bias assessment)

The RoB 2 (Risk of Bias) tool,>*® advised by Cochrane, was uti-
lized to evaluate the risk of bias. This tool assesses 5 domains:
randomization, drift from intended interventions, missing data,
outcome measurements, and selective result reporting. The ratings
may be either “Low,” “High,” or “Some concerns”. The Grading of
Recommendations, Assessment, Development and Evaluation
(GRADE) guidelines®> were used to assess the strength of evidence
for primary outcomes using the GRADEpro Guideline Development
Tool (2020; McMaster University & Evidence Prime, Hamilton,
Canada). Authors O.A. and A.A. independently completed the
assessment. Disagreements between the reviewers were quanti-
tatively assessed and resolved using kappa statistics.?!

Quantitative analysis (meta-analysis)

For continuous outcomes, mean values and standard deviations
were analyzed, and median and interquartile ranges presented in
studies were converted to mean and standard deviation using the
method described by Xiang et al>® Each outcome was assessed using
a random-effects model when the heterogeneity statistic (I?)
exceeded 50%, indicative of substantial heterogeneity, whereas a
fixed-effects model was employed when I> was below 50%, sug-
gesting low heterogeneity. I° was applied to determine heteroge-
neity across studies. Definitions for heterogeneity were adapted from
the Cochrane handbook with values below 25% indicating low het-
erogeneity, 25% to 50% representing moderate heterogeneity, and
those over 50% signifying high heterogeneity.”” The effect size is
represented by the weighted mean difference and its associated 95%
confidence intervals (95% CI) for continuous outcomes, indicating the
overall effect across studies. The analysis was done using Meta XL,
version 5.3 (EpiGear International, Surise Beach, Australia).

Level of evidence

For each included article, the Oxford Centre for Evidence-Based
Medicine criteria were used to assess the level of evidence. '

Outcomes of interest
The main focus of this study was to contrast the results related to

visual clarity, postoperative pain, and surgical duration between
patients administered TXA and those given a placebo during
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Figure 1 PRISMA flow diagram of the systematic search process detailing article identification, screening, eligibility and inclusion steps. PRISMA, Preferred Reporting Items for

Systematic Reviews and Meta-Analyses.

shoulder arthroscopy. Additionally, a secondary goal was to evaluate
differences in postoperative shoulder swelling. In a pair of studies,”*?
a 10-point visualization scale was employed to measure visual
clarity, with 0 marking "poor" and 10 denoting "good" quality. Two
other RCTs used a numeric scale,'*?® evaluating clarity at 15-minute
intervals during the operation and grading it from 1 (poor) to 3
(clear). In a different RCT,” a 1-5 scale was used. This involved both
the operating surgeon and a blinded colleague who, after the pro-
cedure, watched and rated the video. For each patient, these scores
were then averaged with assessments conducted every 10 minutes.
Postoperative pain on the first day was assessed using the VAS,
whereas postoperative shoulder swelling was determined by
measuring the shoulder circumference on the same day.

Results
Study selection
The initial query search plus manual search yielded 176 results.

A total of 62 duplicates were identified and removed, leaving 114
results for the screening process. Subsequently, the titles and
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abstracts were screened, of which 77 studies were excluded leaving
37 studies for full-text review. Of the 37, 7 eligible studies were
included in the qualitative and qualitative synthesis. The PRISMA
diagram of the article search and selection process is shown in
Fig. 1. The agreement level during title and abstract screening was
almost perfect (k = 0.97, 95% CI 0.931-1.00), and it reached perfect
agreement during the full-text review phase (k = 1.00).

Study and patient characteristics

Among the 7 included studies, a total of 510 randomized patients
(253 females, 257 males) were included. TXA was given in 261, while
249 were not given TXA. The mean age of the TXA and the control
groups was 59 (standard deviation 2) and 58 (standard
deviation = 3) years, respectively. Due to the low number of analyzed
studies (<10), a funnel plot was not made. All patients underwent
arthroscopic rotator cuff repair. One study conducted a preoperative
interscalene brachial plexus nerve block for anesthesia.’ All other
trials used general anesthesia.>”!"192928 Another study combined an
echo-guided interscalene plexus block with general anesthesia.”’
Three studies used preoperative intravenous (IV) 1 g of TXA,%%%28
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Table I
A summary of the characteristics of the included studies.
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Publication author & year  Level of Country Follow-up duration =~ Gender Sample size ~ Mean age, (yrs)
evidence TXA Control Total TXA  Control
Male  Female Total Male Female Total
Liu 2019 (5) Il China 12 weeks 19 18 37 17 18 35 72 589 60.2
Ersin 2020 (6) Il Turkey NM 15 17 32 11 17 28 60 496 53
Gao 2020 (12) Il China 1 week 6 24 30 5 25 30 60 623 623
Takahashi 2021 (11) I Japan 1 week 24 9 33 19 14 33 66 616 61.6
Nicholson 2022 (13) I USA 24 hrs 39 11 50 29 21 50 100 59.7 59.2
Mackenzie 2022 (14) I Australia 52 weeks 34 13 47 22 20 42 89 58 58
Bildik 2022 (15) [ Turkey NM 8 24 32 9 22 31 63 56.5 57.8

TXA, Tranexamic acid; NM, not mentioned.

Table II
A summary of treatment protocols of the included studies.

Publication author & yr TXA dose Administration of TXA Anesthesia measured
Dose Control
Liu 2019 (5) 1g Saline IV 10 minutes before surgery General anesthesia with interscalene nerve block
Ersin 2020 (6) 10 mg/kg Saline IV 20 minutes before surgery General anesthesia
Gao 2020 (12) 05¢g Saline 500 mg intra-articularly into the shoulder joint General anesthesia
Takahashi 2021 (11) 1g Saline IV 10 minutes before surgery General anesthesia
Nicholson 2022 (13) 1g No TXA IV before surgery Interscalene brachial plexus nerve block before surgery
Mackenzie 2022 (14) 2g Saline IV before surgery General anesthesia with interscalene nerve block
Bildik 2022 (15) 250 mg No TXA Intraoperative injected into irrigation fluid General anesthesia

TXA, Tranexamic acid; IV, intravenous.

while 1 used 2 g.?° One study was performed with IV administration
of 10 mg/kg TXA in 100 mL saline solution.” The other 2 studies were
conducted through intra-articular (IA) injection into the shoulder.>!!
In 1 study, 250 mg of intraoperative TXA was injected into 3 L of
irrigation fluid.” The other was performed by injecting 500 mg in 10
mL saline intra-articularly into the shoulder joint and subacromial
space.!" Follow-up durations ranged from 1 week to 1 year in 4
studies'"'%2%?8 and were not mentioned in 3 studies.>”?? Detailed
study characteristics are provided in Tables I and II.

Qualitative assessment

Two studies were assessed as having a low risk of bias overall,
and 5 have some concerns. In these 5 studies, unblinding of the
anesthesiologist was assessed as consistently having some con-
cerns about blinding other personnel in the operating room. Three
studies were assessed to have some concerns about reporting
incomplete outcome data. Two studies had unclear risk of outcome
assessment data. Risk of bias evaluations for included RCTs are
summarized in Fig. 2. The agreement level during quality assess-
ment was high, all kappa values exceeded 0.9. GRADE analysis
certainty levels were moderate for 5 outcomes and high for 2
pooled outcomes. Fig. 3 shows the GRADEpro summary.

Pooled outcomes

Postoperative pain at day 1 was measured using the VAS in 5
RCTs,>19202228 with a total of 390 patients. The pooled mean dif-
ference was —0.55 (95% CI: —1.07 to —0.04, I? = 52%, P =.04), which
is statistically significant between both groups. Forest plot of
pooled outcome for VAS is shown in Fig. 4.

Five RCTs calculated operative time in minutes in 361
patients.>”192028 The pooled mean difference was —7.97 minutes
(95% CI: —15.19 to —0.74, I> = 69%, P = .04), revealing a statistically
significant reduction in TXA group. Forest plot of pooled outcome
for operative time is shown in Fig. 5.
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Visual clarity was recorded in 5 RCTs with a total of 361
patients.>”192028 Two studies investigated the difference in the
image quality score between the TXA and control group.”?? The
operative surgeon completed a 10-point visualization scale; O was
ranked as “poor” and 10 was ranked as “good”. The pooled data
demonstrated no significant difference between the 2 groups, with
a mean difference of 0.47 (95% Cl: —0.83 to 1.77, 1> = 92%, P=.09). In
another 2 RCTs, visual clarity was rated using a numeric rating scale
from grade 1 (poor) to grade 3 (clear) every 15 minutes throughout
the surgery.'”® Significant improvement in intraoperative visual
clarity scores in favor of TXA group was only noted in grade 3 with a
pooled mean difference of 9.10 (95% CI: 4.05-14.15, I = 0%, P =.02).
No significant difference between the groups was noted in grade 1
(mean difference, —2.60; 95% CI: —6.32 to 1.12, I? = 28%, P=.08). In
another RCT,” visual clarity was calculated using a numeric rating
scale from grade 1 to 5 by the operating surgeon and another
blinded surgeon who postoperatively watched the video of the
arthroscopic surgery and rated the quality every 10 minutes. The
average score for every single patient was calculated. Forest plots of
pooled outcomes for visual clarity scores are shown in Figs. 6—8.

Three RCTs assessed postoperative shoulder swelling by
measuring postoperative shoulder circumference at day 1."9?% Gao
et al'! reported statistical differences favoring TXA group, but Liu
et al' and Takahashi et al’® reported no significant differences. The
pooled mean difference was —1.71; 95% ClI: —3.72 to 0.29, I* = 99%,
P = .69), demonstrating no statistical difference between both
groups. Forest plot of pooled outcomes for postoperative shoulder
swelling is shown in Fig. 9. Additionally, it is important to note that
across the included studies, there were no reported adverse events
associated with the use of TXA in arthroscopic rotator cuff repair.

Discussion
The most significant findings of the meta-analysis are that the

use of TXA in shoulder arthroscopy resulted in a reduction of
operative time and postoperative pain, but there was no difference
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Figure 2 Summary charts for the risk of bias assessments for all included RCTs in all 5 different domains across all studies. RCT, randomized controlled trial.

Author(s):
Qu

Certainty assessment

" Certainty Importance
" " " iei, " : . ; Relative Absolute
Rl Risk of bias @ EEED EFoED

Operative Time

randomised

5 a not serious not serious not serious none 184 177 MD 7.97 lower CRITICAL
to 0.74 lower)
VAS Pain Score at Post-Operative Day One
5 randomised a not serious not serious not serious none 199 191 MD 0.55 lower IMPORTANT
0.06 lower)
Image Quality Score
2 randomised serious?® not serious not serious not serious none 82 78 MD 0.47 ®OD0O IMPORTANT
trials igher
(0.83 lower to Moderate
1.77 higher)
Average Visual Clarity Score Grade 1
2 randomised |  not serious not serious not serious not serious none 70 68 MD 2.6 lower IMPORTANT
trials (6.32 lower to 6(2@6)
1.12 higher) 9
Average Visual Clarity Score Grade 3
2 randomised |  not serious not serious not serious not serious none 70 68 MD 9.1 higher IMPORTANT
o] 0000
to14.1! 9
higher)
Shoulder Circumference
3 randomised none MD 1.71 lower @®@PD0
trials

serioust | not serious | not serious ‘ not serious ‘

(3.72 lower to

0.29 higher)

100
Moderate

| CRITICAL ‘

Cl: confidence interval; MD: mean difference
Explanations

a. Surgeons were blinded in all trails. Outcome assessors blinding was not noted in one trail.

b. Anesthesiologists were informed about allocation in two trials; therefore, some concerns of bias about blinding other personnel in the operating room.

c. Outcome assessors blinding was not noted in one trail.

Figure 3 Summary of the GRADE assessments for all 7 primary pooled outcomes and risk ratings for the studies included within each outcome. Explanations for grades of evidence
and most serious risk classifications are shown below the GRADE table. GRADE, Grading of Recommendations, Assessment, Development and Evaluation.

in postoperative shoulder swelling. Another important finding was
that there were no significant adverse events or complications
directly related to TXA usage. Additionally, the results of TXA's
impact on visual clarity were inconclusive.

While there have been several meta-analyses investigating the
use of TXA in arthroplasty surgeries, there is still a relative lack of
studies examining its use in shoulder arthroscopy.>**4!7 Belk
et al* conducted a meta-analysis that included studies on both knee
and shoulder arthroscopy and reported that the use of TXA was
associated with improved outcomes and decreased hemarthrosis-
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related complications during the early postoperative period.
However, they only included 1 study specifically on shoulder
arthroscopy.

Hartland et al'® conducted a meta-analysis to evaluate the
effectiveness of TXA in reducing blood loss and the need for blood
transfusion in patients undergoing shoulder surgery. The authors
combined 8 studies, including shoulder arthroplasty, shoulder
arthroscopy, and open Latarjet procedures. The authors found that
overall, TXA significantly reduced perioperative blood loss and
estimated drain output. However, when studies involving

114
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Difference in VAS Score

Study WMD (95%Cl) % Weight
Liu i .30 (-212,-048) 199
Takahashi & 058 (-0.62, 1.78) 126
Nicholson i -0.20 (-0.96, 0.56) 213
Mackenzie ] -050 (-155, 0.55) 149
Bidik et al —— 080 (-1.24,-0.36) 313
Overal — -0.55 (-1.07,-0.04) 100.0
Q=8.33, p=0.08, 12=52%
2 1 0 1
WMD

Figure 4 Forest plots from the TXA vs. no TXA main analysis for visual analog scale (VAS) for pain at postoperative day 1. TXA, Tranexamic acid; VAS, Visual analog scale; WMD,

weighted mean difference; CI, confidence interval.

Difference in Operative Time

Study WD (95%Cl) % Weight
Liu . 450 (2000,11.00) 130
Ersin ! 7.00 (-4.84,18.84) 172
Takahashi L] -6.50 (-18.59, 5.59) 16.9
Nicholson | —————l—— A740 (-25.00,-980) 237
Bidik etal —a— 153 (1548, -758) 293
Overall —~= 797 (45.19,-0.74) 1000
Q=12.81, p=0.01, 2=69%
% 2 45 0 5 0 5 10 155 N
W\D

Figure 5 Forest plots from the TXA vs. no TXA main analysis for calculated operative time. TXA, Tranexamic acid; WMD, weighted mean difference; CI, confidence interval.

Difference in Image Quality Score

Study WMD (5% Cl) % Weight
Ersin — B 140 (080, 140) 525
Nichot | 023 (089, 043) 475
Overall | e —— | 047 (-0.83, 177) 1000
Q=1284, p=0.00, 1292%
1 0 1
WD

Figure 6 Forest plot from the TXA vs. no TXA main analysis for image quality score for visual clarity. TXA, Tranexamic acid; WMD, weighted mean difference; CI, confidence interval.

arthroscopic procedures were included, the statistical differences
between the TXA and control groups were no longer significant for
hemoglobin reduction.'® This finding may be attributed to the fact
that arthroscopic shoulder surgeries are associated with minimal
estimated blood loss. Therefore, the effect of TXA in reducing blood
loss may be negligible in this patient population.

In this meta-analysis, the finding that TXA use in shoulder
arthroscopy reduces operative time is consistent with some pre-
vious studies.! Better visualization and reduced bleeding during
arthroscopic surgery may be contributing factors. However, the
magnitude of this effect may not be clinically significant, and
caution should be exercised when interpreting these results due to

1000

significant heterogeneity among the studies. Factors such as mean
arterial pressure and pump pressure may have played a role in the
differences observed between studies.

This study found a significant decrease in immediate post-
operative pain among the TXA group in comparison to the placebo
group within the first 24 hours. However, the mean difference in the
VAS was 0.55, which did not reach the minimum clinically important
difference and may not have clinical significance.”® Pain is an
essential outcome to measure the efficacy of TXA, either through its
anti-inflammatory properties or by reducing postoperative
hemarthrosis.>! The use of TXA in hip and knee arthroplasty for
reducing blood loss and pain has been widely accepted.'” However,
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Difference in Average Visual Clarity Rating among Grade 1 Injury

WNMD (95% Cl) % Weight

-5.00 (-10.27, 0.27) 385

-1.10 (-4.88, 268) 61.5

-2.60 (-6.32, 1.12) 100.0

Figure 7 Forest plot from the TXA vs. no TXA main analysis for visual clarity grade 1. TXA, Tranexamic acid; WMD, weighted mean difference; Cl, confidence interval.

Study
Liu

Takahashi

Overall

Q=0.99, p=0.32, 2=0%

Difference in Average Visual Clarity Rating among Grade 3 Injury

WD (95%Cl) % Weight

—‘—-

1320 ( 368,2272) 281

7.50 ( 1.54,1346) 719

910 ( 4.05,14.15) 1000

4 6 8 10 12 14

WMD

16 18 20 22

Figure 8 Forest plot from the TXA vs. no TXA main analysis for visual clarity grade 3. TXA, Tranexamic acid; WMD, weighted mean difference; CI, confidence interval.

Study
Liu
Gao

Takahashi

Overall

Q=212.19, p=0.00, 2=99%

Difference in Shoulder Circumference

WMD (95%C)) % Weight
—— | -020(-073,033) 330
1 -360 (-383,-337) 336
— .31 (-163,-099) 334
———— (171 (-372, 029) 1000
3 2 1 0
WMD

Figure 9 Forest plot from the TXA vs. no TXA main analysis for postoperative shoulder swelling. TXA, Tranexamic acid; WMD, weighted mean difference; CI, confidence interval.

its effects on hemarthrosis and pain reduction in arthroscopic pro-
cedures remain uncertain. Some studies have shown reduced pain
and hemarthrosis after arthroscopic anterior cruciate ligament
reconstruction with TXA, while others have not found a significant
difference compared to placebo.>*?® Hartland et al,' in their meta-
analysis, found a significant reduction in shoulder pain associated
with TXA use, although they included different types of shoulder

surgeries.

Two of the 5 pooled studies found significant pain reduction on
the first day postoperative.>'° However, 1 of the pooled studies
found significant postoperative pain reduction at 8 and 24 hours
but not at 48 hours, and it was the only pooled study that used IA
TXA rather than IV; therefore, conducting a subgroup analysis of IA
vs. IV TXA use was not possible due to a limited number of studies.'®
Interestingly, the pain was significantly lower with IA TXA
compared to IV TXA in the setting of knee and hip arthroplasty.””
The relationship between pain and IA TXA through the use of
TXA in irrigation fluid requires further investigation.

1001

The analysis also showed that the use of TXA may not be
effective in reducing immediate postoperative shoulder swelling.
This was assessed in the involved studies by measuring the differ-
ence in shoulder circumference on the first postoperative day.
Three studies''??® investigated the effects of TXA on shoulder
swelling, and only 1 of these studies'! found a significant reduction
in shoulder circumference on the first postoperative day. However,
this effect was not sustained, and there was no significant differ-
ence in shoulder circumference between the TXA and control
groups after 1 week. It is worth noting that the studies used
different methods of administering TXA (IV vs. IA), which may
explain the heterogeneity in the results. In addition, while TXA has
been shown to be effective in reducing knee swelling, hemarth-
rosis, and the need for aspiration in knee arthroscopy,” the same
effect has not been demonstrated in shoulder arthroscopy studies.

Maintaining a clear visual field is important during arthroscopy
as it can impact the accuracy and efficiency of the procedure and
reduce the risk of complications.'® Five studies were included in
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this meta-analysis that investigated the effect of TXA on visual
clarity; however, due to the variability in methods used to assess
visual clarity, we could not pool the data across all studies.””%?%28
The studies included in this meta-analysis did not provide a clear
consensus on whether TXA improves visual clarity compared to
placebo during arthroscopy. Ersin et al’ reported a decrease in the
need for high pump pressure and a reduction in total fluid for
irrigation. However, Nicholson et al*’ found no change in the
pumping pressure parameters. Takahashi et al’® used a 3-grade
clarity score (grade 3 being "good" and grade 1 being "poor") and
found that TXA had a slight improvement in grade 3 visibility, but it
was not considered clinically important. On the other hand, Liu
et al'? also used the same 3-grade clarity score and found that TXA
improved grade 3 visibility by 32% and decreased grade 1 visibility
by 54%. Bildik et al° used a 5-grade visual clarity scale and reported
that TXA resulted in a significant improvement in visual clarity. The
differences in results could be attributed to differences in TXA dose,
pumping pressure setup, methods used to evaluate visual clarity,
and subjective bias. Based on the reviewed studies, the impact of
TXA on visual clarity during shoulder arthroscopy remains uncer-
tain. The lack of consistency in methods used to assess visual
clarity, the presence of a strong subjective component, and the
variability in results across studies underscore the need for further
research using standardized protocols and validated methods to
determine the effect of TXA on visual clarity during shoulder
arthroscopy.

Limitations

This meta-analysis has some limitations, including significant
heterogeneity between studies due to variations in TXA dosing
and administration protocols, pump pressure setups, types of
irrigation fluid, and methods for assessing visual clarity. Addi-
tionally, the lack of uniform reporting on rotator cuff tear char-
acteristics and additional concomitant surgical procedures, which
could significantly influence all investigated outcomes, was not
consistently available in the included papers. This makes it chal-
lenging to pool the data and draw accurate conclusions on the
effectiveness of TXA in shoulder arthroscopy. Furthermore, the
overall low number of studies included in our meta-analysis
constitutes another limitation. Further studies that use less
biased methods for assessing visual clarity and have more
controlled factors are needed to clarify the effectiveness of TXA in
shoulder arthroscopy.

Conclusion

Pooled data suggest that the use of TXA in shoulder arthroscopy
does reduce postoperative shoulder pain and has a positive effect
on decreasing operative time. However, the reduction in pain may
not be clinically significant, and there is no effect on reducing
shoulder swelling. The impact of TXA on visual clarity remains
inconclusive, and further research is needed using methodologi-
cally rigorous articles that incorporate objective measures and
controlled factors to eliminate subjective bias.
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