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ABSTRACT

AIM: To systematically evaluate the existing literature regarding adjuvant or primary treatment of chronic subdural hematoma 
(cSDH) with tranexamic acid (TXA).   
MATERIAL and METHODS: This systematic review followed the parameters set by the Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA). A search in the available literature was conducted up to February 2024 in five databases 
using the keywords “chronic subdural hematoma” and “tranexamic acid.” Randomized clinical trials, prospective or retrospective 
cohorts, systematic reviews, and case series (> five patients) relevant to the analysis were included.
RESULTS: In total, 10 studies were included, encompassing a total of 912 patients diagnosed with cSDH who underwent treatment 
with TXA. Seven studies evaluated the use of TXA as an adjunctive to surgical treatment, and three articles investigated the effect 
of TXA as primary therapy.
CONCLUSION: TXA can be considered a safe and effective option in adjunct to surgical management. Further studies are needed 
to establish its role as primary treatment. 
KEYWORDS: Tranexamic acid, Chronic subdural hematoma, Systematic review

ABBREVIATIONS: AT: Antithrombotics, CI: Confidence Interval, cSDH: Chronic Subdural Hematoma, CSF: Cerebrospinal Fluid, 
CT: Computed Tomography, GCS: Glasgow Coma Scale, KKS: Kallikrein-Kinin System, MRI: Magnetic Resonance Imaging, NOS: 
Newcastle-Ottawa Scale, PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses, OR: Odds Ratio, RR: 
Relative Risk, SEPS: Subdural Evacuation Port System, TBI: Traumatic Brain Injury, t-PA: Tissue Plasminogen Activator, TRACS: 
Tranexamic Acid in Chronic Subdural Hematomas, TORCH: Tranexamic Acid to Prevent Operation in Chronic Subdural Hematoma, 
TXA: Tranexamic Acid: VEGF: Vascular Endothelial Growth Factor

qr c
od

e

Corresponding author: Beatriz Rodrigues MESSIAS   biamessias7@gmail.com

The sometimes-subclinical course of the disease may 
contribute to the imprecise reported incidence, estimated at 
1.72 to 20.6 cases per 100.000 population per year (46). As 
it predominantly affects the elderly population, there is an 
expectation of a significant increase in surgical approaches 
for cSDH, following the trend of increasing life expectancy and 
the use of antiplatelet and anticoagulant medications (17,32). 
It is estimated that by 2030, approximately 60.000 cases of 
cSDH will occur annually in the United States alone (2).

█   INTRODUCTION 

Chronic subdural hematoma (cSDH) is an encapsulated 
collection of blood in various stages of coagulation, 
accumulating at the dural border cell layer. Symptoms 

vary and are typically insidious, including headache, gait in-
stability, mental confusion, fluctuating hemiparesis, and sei-
zures (11,30,32). However, patients can remain asymptomatic, 
and cSDH may only be detected as an incidental finding on 
imaging.
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Despite its significant prevalence, there is currently no 
consensus on treatment, adjunct therapy, or pre- and post-
surgical care. Surgical management is considered the gold 
standard for symptomatic cSDH treatment (34). Among various 
indications, large hematomas (> 10 mm) or midline shifts (> 
5 mm) on computed tomography (CT) scans, combined with 
the presence of symptoms, are often cited (20). Although the 
surgical procedure is considered safe with a low mortality rate 
(approximately 2%) (3), recurrence is estimated at 10 to 20% 
(17). Considering a primarily elderly population with multiple 
comorbidities, less invasive therapeutic proposals assume 
significance, especially in asymptomatic or oligosymptomatic 
patients.

Current research suggests that the constitution of cSDH is 
more complex than theorized by Virchow in 1857 (14), who 
attributed hematoma formation to traumatic injury and sub-
sequent rupture of tributary veins of the dural venous sinus-
es. The pathophysiology of cSDH involves the coexistence of 
various predisposing factors, such as sustained inflammation, 
angiogenesis, and fibrinolysis (11). The cascade of inflamma-
tory and fibrinogenic processes leads to the formation of in-
ternal, thin, avascular membranes and external, highly vascu-
larized membranes, forming a thick capsule (6). This capsule, 
in turn, promotes the processes that generated it through the 
production of substances such as tissue plasminogen activa-
tor (t-PA) and vascular endothelial growth factor (VEGF) (11).

Hyperfibrinolysis plays a prominent role in the liquefaction and 
expansion of the hematoma between the internal membrane 
and the capsule. At the biomolecular level, the degradation 
of fibrin clots primarily occurs through the activity of plasmin, 
converted from plasminogen by tPA (5).

Given this panorama, tranexamic acid (TXA) may be an 
alternative to reduce the volume of surgical procedures. It is 
an antifibrinolytic agent that competitively inhibits plasmin 
activation and interrupts the fibrinolysis process (27). Its 
use has been shown to be safe for patients with intracranial 
bleeding post-traumatic brain injury (TBI), reducing the risk of 
TBI-related death when treatment is initiated within 3 hours 
after moderate traumas (8).

Although treatment with TXA holds promise, evidence regard-
ing its use in cSDH cases remains insufficient. Larger-scale 
clinical trials such as “Tranexamic Acid in Chronic Subdural 
Hematomas” – TRACS (Canada) (18) and “Tranexamic Acid to 
Prevent Operation in Chronic Subdural Hematoma” – TORCH 
(Netherlands) (19) are underway, with publication expected 
within the next 3 years.

█   MATERIAL and METHODS
This study consists of a systematic review of international 
medical literature using the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) guidelines 
published in 2020 (28). 

The following databases were selected for consultation: 
Embase, Lilacs, PubMed/MEDLINE, Scopus, and Web of 
Science. Searches were conducted on March 18, 2023, and 

again on February 14, 2024, by two independent researchers 
(B.R.M. and J.P.M.B.), with no initial restrictions on language 
and/or publication date. A manual search of the references 
of selected papers and systematic reviews published on the 
same topic was also conducted to identify additional studies. 
To add information on ongoing clinical trials, the Cochrane 
Library and ClinicalTrials.gov databases were consulted in 
February 2024.

The search terms used to identify studies regarding the use 
of TXA for cSDH were “chronic subdural hematoma” and 
“tranexamic acid” [MeSH], combined with Boolean operators 
(“AND” and “OR”). Eligible articles included those in which 
participants were adults (age ≥ 18 years) with a confirmed 
diagnosis of cSDH, regardless of severity, for which TXA was 
used as either the primary or adjunctive therapy to surgical 
treatment in any dosage or administration scheme. 

Letters to the editor, comments, editorials, narrative or 
literature reviews, and case reports were excluded. Ongoing 
clinical trials with unknown status or no updates in the last 
year were also excluded. Trials with expired end dates and no 
published results were searched by title on PubMed/MEDLINE 
and Google to ensure no related publication was unreported 
in the databases (Cochrane Library and ClinicalTrials.gov).

Initially, two authors (B.R.M and J.P.M.B.) independently 
assessed all retrieved articles for eligibility based on title 
and abstract. For studies not fully available, the author 
whose email was listed in the publication was contacted to 
assess the availability of the full text. Duplicates and articles 
accessible only partially were then removed. Finally, the full 
text of eligible studies was examined for inclusion. Any doubts 
or discrepancies were discussed and resolved with the project 
supervisor (A.F.G).

Data from the selected references for this systematic review 
were extracted in a structured manner: article characteristics, 
including lead investigator, year of publication, study design, 
and country of origin; demographic and clinical data of 
patients, such as mean age, male-to-female ratio, and sample 
size; description of administered treatment (TXA dose and 
duration, surgical necessity, placebo control); and evaluated 
outcomes.

Bias risk was independently assessed by two authors (B.R.M 
and J.P.M.B.) for each included study, using three tools 
depending on the evaluated article’s methodology: Newcastle 
Ottawa Scale (NOS) (43) for non-randomized clinical trials 
and prospective or retrospective cohorts; ROB 2 Risk of Bias 
Tool for randomized clinical trials (36); and AMSTAR 2 (33) for 
systematic reviews.

Articles whose bias was analyzed using the NOS tool had their 
evidence quality classified as “good,” “fair,” or “poor,” based 
on the criteria adopted by Mascolo et al. (25). It was considered 
“good” if NOS had 3 or 4 stars for the “selection” domain, 1 or 
2 stars for the “comparability” domain, and 2 or 3 stars for the 
“outcome” domain; “fair” if 2 stars in “selection,” 1 or 2 stars 
in “comparability,” and 2 or 3 stars in “outcome”; and “poor” if 
0 or 1 star in “selection,” or 0 stars in “comparability,” or 0 or 
1 star in “outcome.”
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Randomized clinical trials were evaluated for evidence quality 
using the ROB 2 Risk of Bias tool, based on the following 
domains: bias risk in the randomization process, deviations 
from the intended intervention, incomplete/missing data, bias 
risk in outcome assessment, and bias risk in result reporting. 
Each domain was subsequently classified as having a low risk 
of bias, some concerns, or a high risk of bias. The results were 
then presented in a figure constructed using the robvis (Risk-
of-Bias VISualization) instrument (26).

AMSTAR 2 includes 16 items to assess the reliability of results 
in systematic reviews. In this study, based on Shea et al.’s 
recommendations (33), the analyzed studies were classified 
with a confidence grade: 1) high if no or one non-critical flaw 
was detected, 2) moderate if more than one non-critical flaw, 
3) low if one critical flaw, and 4) critically low if more than one 
critical flaw.

█   RESULTS  

Systematic Search

From the initial systematic search, 365 articles were retrieved 
from seven databases. Duplicates (n=161) and ongoing 
clinical trials without available results (n=8) were excluded. 
The remaining 196 publications were evaluated based on title 
and abstract, resulting in 36 references selected for full-text 
analysis. Eight studies whose full text was not retrieved were 
excluded. Of the remaining 28 articles, 18 were excluded for 
not meeting the inclusion criteria of this research, namely: five 
case reports with a sample size of fewer than five patients, 
six narrative reviews, six systematic reviews and/or meta-
analyses that included multiple drug therapies for cSDH, and 
one systematic review with methodological flaws. Finally, 
10 articles were included in this article, including one non-
randomized clinical trial, four retrospective analyses, three 
randomized clinical trials, one prospective study, and one 
systematic review. All included articles were published 
between 2013 and 2023. Figure 1 below summarizes the 

Figure 1: PRISMA flowchart. 
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surgical procedures, and one article investigated it as the 
primary treatment; two cohorts evaluated the use of TXA 
predominantly as a single intervention. The average age of 
participants in all studies was over 55 years, predominantly 
above 70 years in most cases. The follow-up time ranged from 
28 days to 10 months. The results are summarized in Table I 
below. 

study selection process using the flowchart proposed by the 
PRISMA guidelines (28).

Characteristics of the Included Studies 

This systematic review included 912 patients diagnosed with 
cSDH who underwent treatment with TXA. Seven studies 
investigated the effect of TXA as an adjuvant therapy to 

Table I: Study Characteristics Included in the Systematic Review

Study Design Country 
Standard 
treatment 

(sample size)
Male (%)

Mean age 
(years ± 
standard 
deviation)

TXA dosage Treatment 
duration

Albalkhi, et al. (1)
Systematic 
review and 

meta-analysis
Saudi Arabia

TXA (n=654) 
versus control 

(n=749)

440 (65.3%) 
versus 493 

(65.8%)

75 [71-78.9] 
versus 74.9 
[72.4-77.5] ⁑

Unreported Unreported

De Paula, et al. (9) Randomized 
clinical trial Brazil

TXA (n=24) 
versus control 

(n=26)◊

15 (62.5%) 
versus 16 
(61.5%)

75.8  ± 11.8 
versus 

72.6 ± 11.9
750 mg/day 90 days

Kageyama, et al.(22) Retrospective 
cohort Japan TXA (n=21) 12 (57%) 78.7 ± 10.5 750 mg/day 28-137 days

Kutty, et al. (23) Prospective 
cohort India TXA (n=27) 15 (55.6%) 64.9 ± 11.8 750 mg/day 27-120 days

Lodewijkx, et al.(24)
Non-

randomized 
clinical trial

Netherlands TXA (n=7) 7 (100%) 78.1 ± 4.7 1-2 g/day 5-56 days

Puente Tinoco, et 
al. (29)

Retrospective 
cohort Venezuela

TXA (n=11) 
versus 

Jackson-Pratt 
drain (n=11)◊

11 (100%) 
versus 10 
(90.9%)

32-87 years¥ 2 g/day 4 days

Tanweer, et al. (38) Retrospective 
cohort

United 
States TXA (n=14)※ 12 (86%) 56.4 ± 16.3 650 mg/day 180 days¶

Wan, et al. (41) Randomized 
clinical trial Singapore

Control (n=49) 
versus TXA 

(n=41)*

36 (73.5%) 
versus 24 
(58.5%)

69.6 ± 13.7 
versus 72 ± 11.8 1000 mg/day 21 days

Yamada and Natori 
(44)

Randomized 
clinical trial Japan

Control (n=82) 
versus TXA 

(n=72) versus 
Goreisan 
(n=78)†

57 (62.5%) 
versus 43 

(59.7%) versus 
50 (64.1%) 

78.8 ± 10.8 
versus 

78.2 ± 9.8 
versus 

79.2 ± 8.7

750 mg/day 90 days

Yang, et al. (45) Retrospective 
cohort South Korea

TXA (n=41) 
versus non-TXA 
(n=114) versus 

AT (n=85) #

33 (80.4%) 
versus 87 

(76.3%) versus 
65 (76.4%)

72 (65-83) 
versus 71.5 (60-

79) versus 77 
(68-82) ¨ 

750 mg/day 14-141 days

⁑ Mean [95% confidence interval]. ◊ All patients underwent drainage of the cSDH through burr-hole trepanation. ¥ Minimum-maximum age. ※ 
After evacuation of the cSDH at the bedside using a twist-drill and placement of a SEPS drain. ¶ Or until resolution of the cSDH on the follow-up 
CT scan. * The standard neurosurgical procedure consisted of evacuation of the cSDH through burr-hole trepanation or mini-craniotomy, with or 
without drainage. † All patients underwent burr-hole drainage and were randomly allocated into the three described groups (surgery, surgery + 
TXA, and surgery + Goreisan). The sample size described refers to the quantity of chronic subdural hematomas assessed. # All patients underwent 
single burr-hole drainage with subdural drain insertion. The antithrombotics (AT) group consisted of patients with a history of cerebrovascular or 
cardiovascular disease, on antiplatelet or anticoagulant therapy. Results are expressed as median (interquartile range).
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Conversely, de Paula et al. (9) presented a different suggestion 
in their randomized controlled clinical trial, published in 
2023. Fifty unilateral or bilateral cSDH patients undergoing 
surgical burr-hole trepanation were randomized to receive 
postoperative TXA or not. The recurrence rate was determined 
based on symptom recurrence or the need for new surgical 
intervention. 

Clinical and radiological recurrence occurred in two out of 24 
patients in the TXA group (8.3%) and in one out of 26 cases 
in the control group (3.8%), with no statistically significant 
difference (p=0.5). Consequently, the authors suggested that 
TXA should not be used as a therapeutic measure to prevent 
CSDH recurrence.

Albalkhi et al. (1) evaluated the role of TXA as an adjuvant 
treatment in preventing cSDH recurrence in a systematic re-
view with meta-analysis. Six studies (four randomized clini-
cal trials and two cohorts) were included, comprising 1,403 
cSDH-diagnosed patients who underwent surgical interven-
tion. Of these, 654 patients received adjuvant TXA therapy, 
while 749 received standard surgical treatment (control). The 
recurrence rate was estimated at 5.8% in the TXA group and 
13.6% in the control group. The overall relative risk (RR) re-
vealed a significant reduction in recurrence in the TXA group 
compared to controls (RR 0.41 [95% CI 0.29-0.59]). Based on 
these findings, Albalkhi et al. (1) suggested that adjuvant TXA 
may reduce cSDH recurrence in elderly patients who have un-
dergone surgical procedures.

Regarding Volumetric Changes in cSDH

In their case series, Lodewijk et al. (24) demonstrated the 
volumetric reduction of cSDH in all patients during follow-up, 
with a median of 15 weeks. The total volume, initially 83 ml, 
decreased by 72% to a residual of 33 ml.

Kageyama et al. (22) analyzed 21 patients diagnosed with 
cSDH by CT or magnetic resonance imaging (MRI). Regardless 
of the choice of surgical approach or symptomatology, all 
participants received 750 mg of TXA per day until complete 
resolution or sufficient reduction of the hematoma, based on 
imaging evolution. TXA was used as the main treatment in 18 
patients (86%) and as an adjuvant to surgery in three (14%). 
The median volume of cSDH showed a reduction from 58.5 
ml initially to 3.7 ml after therapy. There were no records of 
recurrence or progression of hematomas.

As a secondary outcome, Yamada and Natori’s clinical trial 
(44) also recorded the residual volume of cSDH 1, 2, and 3 
months after treatment. At baseline, there was no difference 
in preoperative hematoma volume. At all follow-up periods, 
the measured volume was significantly lower in the TXA group 
compared to patients treated only surgically or with adjuvant 
Goreisan. 

Kutty et al. (23), in turn, recruited 27 patients diagnosed 
with cSDH for TXA treatment, which was maintained until 
hematoma resolution. Twenty cases consisted of primary 
cSDH, and seven of these were recurrent cSDH after surgical 
treatment (trepanation with twist-drill). The mean thickness of 
cSDH was determined as 14.31 mm. The mean volume of the 

Regarding the Need for Surgical Procedure

Lodewijk et al. (24) investigated the effect of off-label first-line 
treatment with TXA in seven patients diagnosed with cSDH. 
Treatment discontinuation was guided by the resolution of 
neurological symptoms, combined with a significant reduction 
or complete disappearance of the hematoma on follow-up 
CT scans. The primary outcome assessed was the surgical 
need for cSDH evacuation within the first 12 weeks of TXA 
treatment. Of the seven patients, five (71.2%) experienced 
complete resolution of neurological symptoms. One patient 
required burr-hole trepanation 5 days after initiating treatment 
due to worsening clinical condition.

Regarding Recurrence Prevention

In 2019, Yamada and Natori (44) published a randomized 
clinical trial involving 193 patients (232 cSDHs) to assess 
the effect of TXA on recurrence prevention. Following burr-
hole trepanation for hematoma drainage, patients were 
randomly assigned to three groups: surgery alone, TXA, and 
Goreisan—a Japanese traditional medicine composed of 
five herbal ingredients. The instituted treatment lasted for a 
total of 3 months post-surgery, after which the difference in 
recurrence rates (including reoperation) among the groups 
was evaluated. Regarding the primary outcome, the authors 
determined that there was no statistically significant difference 
in recurrence rates. 

Wan et al. (41) obtained similar results in their randomized 
clinical trial published in 2020. Ninety symptomatic cSDH 
patients were recruited and randomly allocated to receive 
standard neurosurgical treatment—burr-hole evacuation or 
mini-craniotomy—or adjuvant TXA with surgical intervention. 
The primary outcome assessed was the reduction in 
symptomatic cSDH recurrence post-surgery, necessitating 
reoperation within 6 months. There were five recurrences 
(10.2%) in the first group and two (4.8%) in the second group, 
with no statistically significant difference in the recurrence rate 
(odds ratio [OR] 0.51, p=0.4).

In a more recent study from 2022, Yang et al. (45) retrospec-
tively analyzed 240 symptomatic patients undergoing cSDH 
evacuation with single burr-hole trepanation and subdural 
drain insertion to determine the efficacy of TXA as an adjuvant 
in recurrence prevention and hematoma resolution. The study 
population was divided into the following groups: TXA, non-
TXA (observation), and antithrombotics (AT), the latter encom-
passing patients with a history of cardiac or cerebrovascular 
disease on antiplatelet or anticoagulant therapy. The primary 
outcome evaluated was cSDH recurrence, defined as hema-
toma reappearance requiring neurosurgical intervention. 

The authors identified 16 recurrence cases (6.7%): one in the 
TXA group, eight in the non-TXA group, and seven in the AT 
group. Although the recurrence rate was lower in patients 
treated with TXA (2.4%), there was no statistically significant 
difference due to the small number of events. The authors 
concluded that TXA could be a viable therapeutic option for 
reducing recurrence in selected patients.
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8 days in Group A, versus 6 days in Group B, determining 
that the adjuvant use of TXA significantly reduced the number 
of hospitalization days compared to the use of the Jackson–
Pratt drain (p=0.004).

Regarding the Incidence of Adverse Events

In Wan et al.’s analysis (41), there were four reported cases of 
serious adverse events in the “surgery + TXA” group, of which 
one—asymptomatic thalamic infarction—could potentially be 
related to the treatment, although the patient had a history of 
multiple small strokes on MRI. Kutty et al. (23) did not record 
mortality, complications, or hematoma enlargement due to 
TXA treatment. Yang et al. (45), in their 2022 article, also did 
not identify adverse effects related to the use of TXA.

As a secondary outcome, de Paula et al. (9) assessed 
potential clinical and/or surgical complications related to TXA 
use. Two cases of postoperative complications were reported 
(pulmonary embolism, potentially associated with treatment, 
and surgical wound infection), both in the TXA group. There 
was no statistically significant difference between the groups 
regarding the incidence of adverse events (p=0.5).

In their 2023 meta-analysis, Albalkhi et al. (1) identified only two 
studies that reported thrombosis occurrence. No statistically 
significant association was demonstrated between TXA 
treatment and the risk of thrombosis (RR 0.88 [95% CI 0.64-
1.19]). 

Bias Risk 

Among the articles assessed by the NOS tool (43), the 
quality of evidence was classified as “good” in four cohorts 
(22,29,38,45). The analysis of one non-randomized clinical 
trial (25) and one prospective study (24) were categorized 
as “fair.” Albalkhi et al.’s meta-analysis (1), which had a 
high level of confidence, did not present any critical flaws in 
the assessment by the AMSTAR 2 tool (33). Regarding the 
randomized clinical trials, the risk of bias established through 
ROB 2 (36) was low for the studies by Yamada et al. (44) and 
Wan et al. (41) and showed “some concerns” regarding the 
article published by de Paula et al. (9). The results of this 
analysis are compiled in Figure 2.

█   DISCUSSION
Currently, it is understood that the formation of cSDH is 
initiated by the rupture of the dural border, possibly due to a 
mild traumatic event (15). Consequently, there is extravasation 
of cerebrospinal fluid (CSF) and blood into the subdural 
space, initiating a cascade of inflammatory, angiogenic, and 
fibrinolytic processes. Local inflammation in response to 
bleeding is suggested by the elevation of pro-inflammatory 
cytokines, such as IL-6 and IL-8, in the CSF compared to 
serum levels (37). These inflammatory mediators, in turn, 
contribute to the development of cSDH through two central 
processes: increased vascular permeability and release of 
t-PA, resulting in plasmin formation.

Plasmin, in turn, leads to the activation of the kallikrein–kinin 
system (KKS), from which bradykinin is derived, responsible 

hematoma initially measured 147.05 ml in the group primarily 
treated with TXA and 152.14 ml in the recurrent group. The 
authors considered that there was satisfactory resolution of 
cSDH in subsequent control CT scans.

Tanweer et al. (38) evaluated the effect of TXA on the treat-
ment of residual subdural hematoma after a surgical proce-
dure. They retrospectively analyzed 14 patients undergoing 
drainage of moderate to large cSDH with twist-drill, followed 
by placement of a subdural evacuation port system (SEPS) 
drain. After SEPS removal, they opted for daily administration 
of 650 mg of TXA on an outpatient basis for 6 months or until 
cSDH resolution on CT follow-up.

In the study published in 2016, the mean initial volume was 
145.96 ml, with a midline shift of 9.44 mm. After surgical 
evacuation, the cSDH volume decreased by 40.74% (p<0.0001) 
to a mean of 80 ml, and the midline shift reduced to 4.44 ml 
(p=0.0046). At the last follow-up, the mean cSDH volume was 
recorded as 7.41 ml, representing an additional reduction of 
91.3% after TXA treatment was instituted (p<0.0001). The 
percentage volumetric reduction was significantly higher after 
TXA compared to SEPS (91.3% versus 40.74%). 

Although they did not prove the effect of TXA in preventing 
recurrence, Wan et al. (41) demonstrated that the “surgery 
+ TXA” group showed greater volumetric reduction of cSDH 
between postoperative and 6-week follow-up compared to the 
“surgery” group. However, this effect did not persist at 12 and 
24 weeks of follow-up, and the maximum hematoma volume 
did not show a statistically significant difference between the 
two study arms.

Similarly, Yang et al. (45) analyzed as a secondary outcome the 
resolution of cSDH, defined as complete reabsorption (thick-
ness < 5 mm) or near-total reabsorption (hematoma stability), 
associated with recovery of neurological deficits. Clinical and 
radiological resolution of cSDH was achieved in 85.8% of pa-
tients, with no disparities between groups. However, the me-
dian time to resolution was significantly faster (p<0.001) in the 
TXA group (51 days) than in the non-TXA group (109 days) and 
AT group (88 days). In multivariate analysis, the administration 
of TXA adjuvant to surgical treatment was considered a posi-
tive factor for the reabsorption of residual bleeding.

Regarding Symptomatology 

In the case series by Kageyama et al. (22), all participants 
showed significant improvement in symptoms. In Tanweer et 
al.’s analysis (38), all 14 patients, except one with pre-existing 
dementia, showed symptomatic improvement in the follow-
up, with the majority (71%) experiencing complete resolution.

With regard to clinical presentation, Puente Tinoco et al. (29) 
evaluated 22 patients undergoing cSDH drainage, with half 
of them undergoing placement of a Jackson–Pratt external 
drainage system postoperatively (Group A) and the other half 
receiving TXA postoperatively (Group B). Upon admission, the 
most reported symptom was hemiparesis (68.2% of cases). In 
both groups, most patients showed immediate improvement 
and normalization of the Glasgow Coma Scale (GCS) at 
15 – 63.6% in Group A and 54.5% in Group B. Regarding 
hospitalization time, the authors identified an average stay of 
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drainage and 24% in cases where drainage placement was 
omitted. In their analysis of more than 60,000 patients, Toi et 
al. (40) estimated the recurrence rate at 13.1%. Functional 
outcomes were considered poor in 28.4% (modified Rankin 
Scale 3-6), especially in elderly patients. Approximately 30% 
of patients experienced some degree of morbidity, requiring 
assistance after discharge. These outcomes raised questions 
about the previously perceived “benign” prognosis of cSDH.

The heterogeneity of surgical approaches, coupled with the 
inherent risk of recurrence and complications, prompted the 
search for new therapies, initially focusing on oligosymptomatic 
patients or those with prohibitive surgical risk. In this context, 
the option of TXA emerged, a synthetic antifibrinolytic that 
competitively blocks plasminogen activation into plasmin. 
Additionally, it has an indirect anti-inflammatory action through 
the KKS (27). It has wide clinical applicability, with evidence of 
reducing intraoperative bleeding and postpartum hemorrhage  
(16). Another alternative that has been studied to reduce 
the risk of recurrence of cSDH is middle meningeal artery 
embolization (EMMA). The meta-analysis published by Dian et 
al. in 2021 (10) included a total of four studies (n=888 patients) 
and, despite limited data, concluded that the relative risk of 
recurrence with EMMA was significantly lower compared to 

for increasing vascular permeability (12). Fujisawa et al. 
(13) experimentally determined an elevation in bradykinin 
concentration in cSDH, suggesting a reciprocal stimulation 
between the KKS and coagulation and fibrinolysis pathways. 
The result involves angiogenesis, plasma exudation, and 
hyperfibrinolysis, critical events for hematoma progression.

Advancements in understanding the pathophysiology of 
cSDH have been accompanied by changes in the therapeutic 
paradigm. However, surgical evacuation of the hematoma re-
mains the first-line treatment (21) until now. Surgical treatment 
is generally accepted in patients with neurological symptoms 
and considerable radiological findings; conversely, asymp-
tomatic cases without obvious mass effect are often clinically 
monitored (35). Amidst these two scenarios with more eas-
ily perceivable approaches, there are several controversies: 
when to indicate surgical management? What is the best sur-
gical method? Is pharmacological treatment possible?

Although surgical intervention is considered effective, with a 
high cure rate (generally above 70%), the procedure’s mortality 
is not negligible (approximately 2 to 4%) (42). Recurrence is 
also a relevant factor to be evaluated. Santarius et al. (31) 
estimated recurrence at 9.3% in patients with postoperative 

Figure 2: Risk of bias – ROB 2. 
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if TXA can increase the rate of cSDH resolution, obviating the 
need for surgical intervention. The study intends to evaluate, 
in addition to clinical parameters, the impact of treatment on 
cognitive function, functional autonomy, and quality of life. 
Another phase III study, called TORCH (19), with an expected 
completion date in 2024, seeks to analyze the efficacy of the 
antifibrinolytic as a primary treatment in cSDH.

█   CONCLUSION
In summary, this systematic review suggests that TXA can 
be considered a safe and effective therapeutic adjunct in the 
surgical management of cSDH. Evidence regarding the use 
of the antifibrinolytic as primary, non-operative treatment 
is still limited. It is suggested to continue with further 
studies involving larger sample sizes to establish its role in 
neurosurgical practice conclusively.
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