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INTRODUCTION

Chronic subdural hematoma (CSDH) is common among the aged population, with 
13.1–20.6/100,000 individuals in the general population in Japan.[4] CSDH is, usually, associated 
with good recovery with burr-hole irrigation and postoperative drainage under local anesthesia. 
However, the postoperative recurrence rate is not low and has been reported as 8–22%.[9,12,15] 
In addition to devising a surgical technique,[1,6] various medication to prevent postoperative 
recurrence is reported.[19]

In Japan, Japanese herbal kampo, goreisan (GRS), is often used postoperatively to prevent 
CSDH recurrence[3,5] and headache.[7,8] GRS mainly acts as an aquaporin-4 inhibitor, improving 

ABSTRACT
Background: Pharmacological treatment for chronic subdural hematoma (CSDH) recurrence prevention after 
surgery is under debate. CSDH may be related to suidoku (fluid disturbance) from the Japanese herbal kampo 
perspective. Goreisan (GRS) treats suidoku and is used to prevent a postoperative recurrence. However, not all 
CSDHs are liquid, and some have structures such as trabecula, hematoma, and clots, suggesting oketsu (blood 
stasis). Therefore, we prospectively investigated the keishibukuryogan (KBG) effectiveness, which treats oketsu, for 
CSDH recurrence prevention and hematoma resolution compared to GRS.

Methods: We prospectively prescribed KBG 7.5 g/day for 12 CSDH patients after burr-hole surgery. As a control 
cohort, we retrospectively collected 48 patients treated by GRS 7.5 g/day. The recurrence within 1 month and the 
hematoma thickness after 1 month were evaluated.

Results: The median age was 84  years old. All the patients’ symptoms improved after surgery. The median 
preoperative midline shift and mean hematoma thicknesses were 6.0 mm and 23.75 mm. Those at 1 month were 
2.0 mm and 11.43 mm. The recurrence rate was not significantly different between the KBG cohort (1 of 12) and 
the GRS cohort (4 of 48) (P = 0.999). The KBG’s noninferiority to GRS regarding the hematoma thickness at 
1 month was statistically proven; KBG (12.26 mm) and GRS (11.20 mm).

Conclusion: The recurrence rate at 1 month was not different between the KBG and GRS cohorts. The hematoma 
thickness at 1 month in the KBG cohort was not statistically inferior to that in the GRS cohort.
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suidoku status from the kampo perspective. Suidoku status is 
defined as fluid disturbance such as edema, dehydration, and 
dislocation. CSDH is regarded as a disease related to suidoku 
status, because it is hypothesized that the role of the osmotic 
ingress of the cerebrospinal fluid into the cavity formed by 
the inner membrane of hematoma.[3] The CSDH is liquid, 
making it reasonable to assume that CSDH is related to 
suidoku status.

However, not all CSDHs are necessarily liquid, and some are 
separated or have structures such as trabecula, hematoma, and 
clots.[6] Another important status from the kampo perspective, 
oketsu status, is defined as blood stasis. Oketsu status is related 
to the multiple aspects of hemodynamic disorders brought on 
by quantitative and qualitative changes, such as stagnation, 
insufficient capillary circulation, and venous congestion.[17] 
Oketsu is also related to traumatic pain and hemorrhage.[13,18] 
CSDH can be regarded as a disease related to oketsu status 
due to the continuous inflammation and bleeding around 
the dural border cell layers and hematoma stagnation.[14] 
Keishibukuryogan (KBG) is one of the Japanese herbal kampo 
medicines, and it improves oketsu status.

We hypothesized that CSDH can be regarded as a disease 
related to suidoku and oketsu status and that KBG has a 
noninferior effect to that of GRS for postoperative CSDH 
resolution. Therefore, we prospectively prescribed KBG as 
postoperative medication for recurrence prevention and 
facilitating postoperative CSDH resolution and compared 
the efficacy of KBG and GRS.

MATERIALS AND METHODS

Study population and general management

From April 2021 to May 2022, we prospectively collected 
12 consecutive CSDH patients who underwent burr-hole 
surgery under local anesthesia. The CSDH diagnosis was 
based on the clinical history and the presence of CSDH on 
computed tomography (CT) and its compression against the 
brain. Surgical intervention was performed when hematoma 
thickness was sufficient to compress the brain and when the 
neurological symptoms were obvious and due to the CSDH. 
In patients with bilateral hematomas, the operation was 
performed on both sides. However, when the hematoma on 
one side was much larger than that on the other side, and the 
neurological symptoms seemed to be due to the more massive 
hematoma, we performed burr-hole surgery unilaterally on 
the responsible side.

We performed single burr-hole surgery with irrigation using 
artificial cerebrospinal fluid and postoperative drainage under 
local anesthesia with sedation for all the patients. We made a 
burr hole on the part of the cranium, where the hematoma 
was the thickest. After irrigating the hematoma cavity, we 
inserted the drainage tube toward the frontal cranium. The 

drainage was removed within 2 days after the operation. All 
12  patients took the KBG 7.5  g/day postoperatively at least 
for a month. Antithrombotic drugs were not ceased during 
the perioperative period.

As a control cohort against the KBG cohort, we also 
retrospectively collected 48 consecutive CSDH patients 
treated by GRS in our hospital from April 2017 to March 
2021. The surgical procedure and perioperative management 
were the same in those treated with KBG. The 48  patients 
took GRS 7.5 g/day postoperatively at least for a month.

Each patient provided written informed consent for their 
inclusion in this study, which was approved by the hospital’s 
research ethics committee (approval number 2021–7). This 
prospective study was performed following the Declaration 
of Helsinki.

Clinical variables and outcomes

We collected data regarding physiological symptoms 
and medical history on admission; age, sex, symptoms, 
laterality of the hematoma, presence of habitual 
drinking (150  g alcohol/week), platelet count, prothrombin 
time-international normalized ratio, activated partial 
thromboplastin time, the use of antithrombotic drugs, 
and the recurrence. We also investigated the hematoma 
density,[10] pre-  and post-operative (after 1  month) midline 
shift, and pre-  and post-operative hematoma thickness 
on the CT images. Hematoma thickness was measured 
on the coronal slice with the maximum value. Regardless 
of unilateral or bilateral hematoma, the midline shift was 
determined by measuring the distance from the midline on 
the axial CT scan to the midline structures, such as the falx 
or the third ventricle. In patients with bilateral hematoma, 
the left and right thicknesses were measured, and the average 
value was used in the statistical analysis.[6] We divided the 
hematoma characteristics into two classifications as fluid 
and hematoma types. We determined it, considering the 
intraoperative findings of the hematoma efflux and solidity 
during the irrigation procedure, absolutely based on whether 
the postoperative CT image did not show any rest of the 
hematoma, suggesting the completely replaced cavity by 
artificial CSF or showed the rest of the hematoma.

As outcomes, the recurrence within 1  month and the 
hematoma thickness after 1  month were evaluated. No 
patients recurred their CSDH after 1  month in the two 
cohorts.

Statistical analysis

Results were presented as median (interquartile range) 
for the variables without normal distribution and mean ± 
standard deviation for the variables with normal distribution. 
The Shapiro–Wilk test confirmed the normal distribution. 
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Levene’s test confirmed the equal variance. We compared 
the KBG and GRS cohorts regarding recurrence rate within 
1  month using Fisher’s exact test. We also investigated the 
KBG’s noninferiority to the GRS regarding the recurrence 
rate and the hematoma thickness at 1 month. We calculated 
the sample size needed to prove the KBG’s noninferiority to 
GRS, using the true recurrence ratio and mean hematoma 
thickness difference between the KBG cohort and the GRS 
cohort, its mean standard deviation of the two cohorts, alpha 
error (0.05), and beta error (0.20). The margins were set as 
10% regarding the recurrence rate and 5  mm regarding 
the hematoma thickness at 1  month. We conducted these 
analyses using version  28.0.0 of SPSS software (IBM, NY, 
USA). A  one-sided P < 0.05 was considered statistically 
significant.

RESULTS

General characteristics

Table  1 shows the characteristics of 60 CSDH patients 
(12 treated by KBG and 48 by GRS). Eighteen women 
and 42 men were included in the study. The median age 
was 84  (47–99) years old. Thirty-eight (63%) patients had 

paresis, 11  (18%) had disturbance of consciousness, 2  (3%) 
had dementia, 7  (12%) had a headache, and 2  (3%) had 
convulsion as symptoms. Seven (12%) patients had bilateral 
CSDHs. The preoperative CT showed 18 (30%) low-density 
hematoma, 12  (20%) isodensity hematoma, 20  (22%) high-
density hematoma, and 10 (17%) mixed density hematoma. 
The median preoperative midline shift and hematoma 
thickness were 6  (1.0–23.0) mm and 23.75 ± 5.69  mm. 
The postoperative (1  month) midline shift and hematoma 
thickness were 2.0  (0.1–32.1) mm and 11.43 ± 5.73  mm. 
The fluid CSDHs were observed in 37  (62%) patients. The 
recurrences within 1 month were confirmed in five patients.

Statistical analysis of the recurrence rate and the 
hematoma thickness at 1 month

The recurrence rate was not significantly different between the 
KBG cohort (1 of 12, 8%) and the GRS cohort (4 of 48, 8%) 
(P = 0.999 by Fisher’s exact test). The noninferiority of KBG 
regarding recurrence rate to GRS could not be proven, because 
the needed sample number was 99 individuals in each cohort.

The mean hematoma thickness at 1  month was not 
significantly different between the KBG cohort (12.26 ± 6.35) 

Table 1: Characteristics of the patients and dataset.

Variables Total (n=60) KBG (n=12) GRS (n=48)

Age 84 (47–99) 77 (56–99) 86 (47–97)
Women: Men (%Women) 18:42 (30%) 1:11 (9%) 17:31 (55%)
Symptoms

Paresis 38 (63%) 6 (50%) 32 (67%)
Disturbance of consciousness 11 (18%) 2 (17%) 9 (19%)
Dementia 2 (3%) 2 (17%) 0
Headache 7 (12%) 2 (17%) 5 (10%)
Convulsion 2 (3%) 0 2 (4%)

Left: Right: Bilateral 30:23:7
(50%:38%:12%)

4:5:3
(33%:42%:25%)

26:18:4
(54%:38%:8%)

Habitual drinking (150 g alcohol/week) 23 (39%) 8 (13%) 15 (25%)
Platelet count (×105/μL) 22.2 (10.1–42.4) 21.9 (10.1–42.4) 22.2 (14.6–31.0)
Prothrombin time‑international normalized ratio 1.02 (0.87–3.05) 1.05 (0.92–2.24) 1.02 (0.87–3.05)
Activated partial thromboplastin time (sec) 28.6 (23.3–53.2) 28.6 (23.3–53.2) 29.4 (24.5–33.6)
Use of antiplatelet 16 (27%) 3 (25%) 13 (27%)
Use of anticoagulant 6 (10%) 1 (8%) 5 (10%)
Computed tomography findings

Low density 18 (30%) 3 (25%) 15 (31%)
Iso density 12 (20%) 2 (17%) 10 (21%)
High density 20 (33%) 7 (58%) 13 (27%)
Mixed density 10 (17%) 0 10 (21%)

Preoperative mid line shift (mm) 6.0 (1.0–23.0) 9.0 (1.0–21.0) 6.0 (1.0–23.0)
Preoperative hematoma thickness (mm) 23.75±5.69 23.35±7.75 23.66±5.15
Hematoma characteristics, fluid: hematoma (%fluid) 37:23 (62%) 8:4 (66%) 29:19 (60%)
1‑month mid line shift (mm) 2.0 (0.1–32.1) 2.9 (0.1–32.1) 2.0 (0.1–6.5)
1‑month hematoma thickness (mm) 11.43±5.73 12.26±6.35 11.20±5.62
Recurrence within 1 month 5 (8%) 1 (8%) 4 (8%)
The results are shown with the number (%) or the median (interquartile range). GRS: Goreisan, KBG: Keishibukuryogan
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and the GRS cohort (11.20 ± 5.62) (P = 0.613 by t-test). The 
noninferiority of KBG regarding recurrence rate to GRS 
was proven, because the needed sample number was 12 
individuals in each cohort (the true difference was 1.06 mm 
and the mean standard deviation was 5.73 mm) [Figure 1].

DISCUSSION

We, herein, suggest the equivalent efficacy of KBG for 
postoperative CSDH resolution compared to GRS. The 
recurrence rate at 1 month was not different between KBG 
and GRS cohorts. The hematoma thickness at 1  month in 
KBG cohorts was not inferior to that in GRS cohorts. Our 
results suggest the possibility of KBG as postoperative 
medication for recurrence prevention comparable to GRS.

Medication for CSDH

CSDH is hypothesized to be induced by trauma in dural 
border cells. The sustained inflammation around dural 
border cells in CSDH results in outer membrane growth 
and fluid accumulation. This is one of the most convincing 
hypotheses regarding the pathogenesis of CSDH. Especially, 
the outer membrane, which contains layers of fibroblasts 
and collagen fibers with inflammatory cells, is considered 
important for driving CSDH growth.[11]

From this context of CSDH pathogenesis, several medications 
have been used as preventive medicine for CSDH recurrence. 
Atorvastatin, dexamethasone, and tranexamic acid[21] were 
used. CSDH recurs from the theories of inflammation, 
angiogenesis, exudates, recurrent microbleeds, and local 
coagulopathy, which are shown by pathologically[6,14] and 

basically.[19] Therefore, these medications may have effects 
from these pathophysiological perspectives. Many previous 
clinical trials of drugs have been performed on CSDH 
patients after surgery to improve the recurrence rate. 
However, few drugs have shown effectiveness, and optimal 
drug interventions are still being debated.

GRS is often used after burr-hole surgery in Japan, 
expecting its hydrogogue effect to solve suidoku status. 
Katayama et al.[5] conducted a prospective randomized 
trial for 180 CSDH patients over 60  years and evaluated 
the GRS effect for recurrence prevention. No beneficial 
effect for overall participants was observed, but their 
subanalysis revealed that GRS lowered the recurrence rate 
in patients aged 60–74  years. Fujisawa et al.[3] could not 
show the effectiveness of postoperative GRS treatment in 
their 208 prospectively collected CSDH cohort. However, 
their subanalysis showed the preventive effect of GRS in 
145 patients with homogeneous and separated findings on 
CT. Yamada and Natori[20] could not show the effectiveness 
of GRS from their 206 prospectively collected CSDH 
patients. Therefore, it may be difficult to consider CSDH 
related to only suidoku status.

Therefore, from the pathophysiology of CSDH, such as 
inflammation, microbleeds, and coagulopathy, we consider 
CSDH not only suidoku but also oketsu status from the kampo 
perspective. Of course, CSDH cannot be considered as only 
oketsu status-related diseases, but our result of noninferiority 
of KBG to GRS suggests its possibility. Further studies on 
the classification of CSDH from the kampo perspective are 
needed.

Oketsu status and KBG

Previously, two reports on oketsu status and KBG treatment 
regarding neurosurgical diseases have been reported. Osawa 
et al.[16] used KBG for 21 intracerebral hemorrhage (ICH) 
patients and investigated the hematoma resolution speed 
compared to the 32 nonKBG control cohort. The hematoma 
clearance rate at 1 and 2 weeks was better in the KBG cohort 
than those in the nonKBG cohort. They hypothesized that 
KBG has effects of anti-inflammation, capillary dilatation, 
free radical production prohibition, and endothelial function 
improvement, which led to early hematoma clearance. Fujii 
et al.[2] used KBG and sennoside for 6 ICH patients and 
investigated the residual hematoma volume at 1 week. They 
emphasized the theory that congested blood, including ICH, 
related to oketsu status is finally resolved and drained through 
the gastrointestinal tract from the kampo perspective. 
Therefore, they used sennoside in addition to KBG and 
showed that the earlier improvement of bowel movement 
tended to show a smaller hematoma residual ratio. KBG is 
also empirically used for subcutaneous hematoma due to 
head injury.

Figure  1: Hematoma thickness at 1  month. The noninferiority of 
keishibukuryogan (KBG) to goreisan (GRS) was statistically proved.
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KBG ameliorates endothelial function induced by oxidative 
stress, coagulopathy, hyperviscosity from anti-platelet 
aggregation, lipid metabolism, regulation of systemic 
leptin level and lipid metabolism, inflammatory factors, 
macrophage infiltration, hyperplasia, tissue fibrosis, and 
sclerosis caused by TGF-β1 and fibronectin, dysfunction 
of regulated cell deaths, and ovarian hormone imbalance. 
Clinically, KBG is often used for deep venous thrombosis, 
rheumatoid arthritis, atopic dermatitis, endometriosis, and 
hot flash.[17] Considering that these diseases are related to 
coagulopathy and inflammation, KBG would be effective for 
CSDH from the described pathophysiology, inflammation, 
bleeding, and coagulopathy. Further, basic and clinical 
research on KBG is needed.

Limitation

Although statistical noninferiority was proven about 
hematoma thickness at 1 month, our study’s sample size was 
small. We hoped to show the noninferiority of recurrence 
rate between KBG and GRS cohorts, but the needed sample 
number was 100 in each cohort. Furthermore, the hematoma 
type, such as fluid, and solid, with some structures, should 
be investigated to consider, whether the CSDH is related to 
suidoku or oketsu status. Finally, we did not collect the species 
of the outer membrane for pathological analysis. Besides, we 
did not perform the tongue diagnosis which is very useful to 
diagnose oketsu from the kampo perspective.[13] Therefore, 
further study on CSDH from the kampo perspective is 
needed.

CONCLUSION

The recurrence rate at 1  month was not different between 
KBG and GRS cohorts. In addition, the hematoma thickness 
at 1 month in KBG cohorts was not inferior to that in GRS 
cohorts.
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