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has not been fully investigated; only a few studies have 
explored this condition. However, hyperfibrinolytic activ-
ity has been shown to be critical for liquefaction of the he-
matoma and progression of CSDH.4,6 Several studies have 
demonstrated hyperfibrinolytic and coagulative activity 
in CSDH,8,10,12,14,15 and some have shown that increased 
permeability of the capillaries in the hematoma outer 
membrane can influence the enlargement of a CSDH.4,16 
Plasmin acts simultaneously on the fibrinolytic and kal-
likrein systems (Fig. 6). Because the kallikrein system 
induces inflammation, vascular permeability increases. 
Fujisawa et al.4 showed, biochemically and histologically, 
activation of the kallikrein system in hematomas and the 
outer membrane.

Tranexamic acid is a specific antifibrinolytic drug 
that inhibits plasminogen activation and plasmin activity. 
It is a derivative of the amino acid lysine and exerts anti-
fibrinolytic effects by reversibly binding to lysine sites on 
plasminogen. This drug inactivates plasminogen.3 There-
fore, we hypothesized that tranexamic acid might inhibit 
the hyperfibrinolytic activity and the increased vascular 
permeability, which would consequently allow the hema-
toma to be gradually absorbed without expansion (Fig. 6).

Side effects of tranexamic acid are mild and uncom-
mon; some patients experience gastrointestinal symptoms.2 
The hemostatic effect of tranexamic acid can cause isch-
emic events. In 1984, Kassell et al.9 reported that the rate 
of ischemic deficits increases among patients receiving 
antifibrinolytic therapy during management of subarach-

noid hemorrhage.9 In a more recent randomized controlled 
clinical trial that assessed the effect of tranexamic acid on 
intracranial hemorrhage in patients with traumatic brain 
injury, thromboembolic cerebrovascular events did not oc-
cur more frequently in the group receiving tranexamic acid 
than in the group receiving placebo.1 However, in a recent 
systematic review and cumulative meta-analysis assessing 
the effects of tranexamic acid on surgical bleeding, the 
effect of tranexamic acid on thromboembolic events and 
death was inconclusive.11

Our study had some limitations. First, it was a ret-
rospective analysis, not a randomized controlled study. 
Second, this study excluded patients with CSDH who 
were taking anticoagulants; therefore, concurrent use of 
anticoagulants and tranexamic acid should be carefully 
assessed. Third, because all patients were Japanese, the 

Fig. 3.  Case 13. CT images on Day 1, at the initiation of tranexamic 
acid therapy.

Fig. 4.  Case 13. CT images at 4 months after starting tranexamic 
acid therapy.

Fig. 5.  CT images of a patient with CSDH treated with observation 
only.  A: Day 1.  B: At 1 month.
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conclusions that can be drawn from these findings are 
limited. In addition, few studies have assessed the effects 
of long-term treatment with tranexamic acid.

Conclusions
In some patients, tranexamic acid can be safely used 

as a primary medical therapy, without surgical interven-
tion, to prevent the progression of CSDH. Tranexamic acid 
might act through the antifibrinolytic and antiinflamma-
tory (kinin-kallikrein) systems. This medical therapy is ef-
fective; recurrence of CSDH is rare and subdural effusion 
is less, although long-term administration is required.
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Fig. 6.  Fibrinolytic system and kallikrein system. FDP = fibrin degra-
dation products; HMW = high molecular weight.


