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Abstract
Background: Repeat burr hole irrigation and drainage has been effective in most 
cases of recurrent chronic subdural hematoma (CSDH), however, refractory cases 
require further procedures or other interventions.
Case Description: An 85‑year‑old male presented with left CSDH, which 
recurred five times. The hematoma was irrigated and drained through a left 
frontal burr hole during the first to third surgery and through a left parietal burr 
hole during the fourth and fifth surgery. The hematoma had no septation and 
was well‑evacuated during each surgery. Antiplatelet therapy for preventing 
ischemic heart disease was stopped after the second surgery, the hematoma 
cavity was irrigated with artificial cerebrospinal fluid at the third surgery, and the 
direction of the drainage tube was changed to reduce the postoperative subdural 
air collection at the fourth surgery. However, none of these interventions was 
effective. He was successfully treated by fibrin glue injection into the hematoma 
cavity after the fifth surgery.
Conclusion: This procedure may be effective for refractory CSDH in elderly 
patients.
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INTRODUCTION

Chronic subdural hematoma (CSDH) is the most 
common disorder encountered in daily neurosurgical 
practice, and the incidence increases with higher 
age.[5] Burr hole craniostomy and irrigation with or 
without closed drainage is considered to be the first‑line 
treatment with a low rate of complications. However, 
high postoperative recurrence rates of up to 20% have 
been reported.[3,7,17,21] Repeat surgery has been effective 
in most cases of recurrent CSDH, however, refractory 
cases require further procedures or other interventions. 
We successfully treated an elderly patient with refractory 
CSDH by fibrin glue injection into the hematoma cavity.

CASE REPORT

An 85‑year‑old male, who had been able to walk with a 
wheeled walker and had no definitive cognitive problem, 
was admitted to our hospital because of mild disturbance 
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of consciousness and right hemiparesis. He had no history 
of head trauma but had been taking oral antiplatelet 
agent for previous ischemic heart disease. Computed 
tomography (CT) revealed left CSDH with moderate 
rightward midline shift [Figure 1, left]. Emergency 
irrigation and drainage through a left frontal burr hole was 
performed under local anesthesia. Thick outer membrane 
was observed during the operation. After removal of the 
hematoma with irrigation [Figure 1, right], a drainage 
tube was placed posteriorly. His symptoms disappeared 
immediately and he was discharged after 12 days. He 
visited our hospital again because of headache and mild 
right hemiparesis 8 days after the discharge. CT revealed 
recurrence of the CSDH [Figure 2, left]. Second irrigation 
and drainage was performed similar to the first operation. 
His symptoms improved, however, he was transferred 
to a rehabilitation hospital because of general muscle 
weakness 37 days after the surgery. The oral antiplatelet 
medication was stopped after the second surgery. Fifteen 
days after the transfer, he was admitted to our hospital 
again because of right hemiparesis. CT showed recurrent 
CSDH [Figure 2, right], and hence we considered applying 
middle meningeal artery (MMA) embolization to him. 
However, because his previous imaging studies revealed 
severe arteriosclerosis, we abandoned the procedure. 
Instead, we performed third irrigation and drainage 
through the same burr hole. The hematoma cavity was 
irrigated with artificial cerebrospinal fluid (CSF). The 
right hemiparesis disappeared after the surgery. The 
patient was admitted to observe any recurrence of CSDH 
as well as for rehabilitation. Twenty‑seven days after 
the third surgery, he suffered gait disturbance, and CT 
revealed recurrent CSDH [Figure 3 left]. Fourth irrigation 
and drainage through another burr hole on the left 
parietal convexity was performed. The drain was placed 
anteriorly to reduce postoperative air collection [Figure 3, 
right]. Unfortunately, the CSDH recurred with mild right 
hemiparesis after 9 days [Figure 4, left].

Fifth surgery was supplemented by a simple noninvasive 
treatment, fibrin glue injection into the hematoma 

cavity through the drainage tube. Fifth irrigation and 
drainage through the former parietal burr hole was 
performed, the hematoma was removed and the cavity 
thoroughly irrigated, and then a drainage tube was 
placed anteriorly toward the frontal tip, minimizing the 
hematoma cavity. On the following day, CT confirmed 
the collapsed hematoma cavity with minimum air 
collection [Figure 4, right]. After obtaining informed 
consent, fibrin glue was injected through the drainage 
tube. The patient was placed in the left lateral position 
so that the affected side was lower. First, 12 ml of the 
residual hematoma was carefully evacuated through 
the drainage tube. Then, 5 ml of solution A of fibrin 
glue (Beriplast® P Combi‑Set, Aventis Behring GmbH) 
was injected through the drainage tube and flushed with 
a few ml of saline, and subsequently 5 ml of solution B 
was injected. Finally, the drainage tube was slowly pulled 
away during flushing with a few ml of saline [Figure 5]. 
No harmful event occurred during and after the 
procedure. CSDH did not recur after the procedure and 
the patient was discharged. No further recurrence was 
confirmed in 6 months after the treatment [Figure 6], 
and the patient has been free from symptoms for 
over 2 years.

DISCUSSION

CSDH is generally considered to be benign. The 
goal of the treatment is to return the patients to 
previous daily life regardless of age, and is successful 
in most patients. However, the recurrence rates are not 
particularly low,[3,7,17,21] and the clinical course is not 
always benign, especially for elderly patients,[12] with 
greater perioperative risk in patients aged over 85 years.[2] 
The implications in daily neurosurgical practice are that 
burr hole surgery does not involve high risk, however, 
recurrence and reduced daily activity with comorbidity 
may occur in elderly patients. Therefore, repetition of the 
accepted procedure should be the first choice to avoid 
perioperative risks for elderly patients with recurrent 
CSDH. However, management may present difficulties 
after further recurrence.

Figure 1: CT scan on admission showing left CSDH with moderate 
rightward midline shift (left). CT scan obtained 1 day after first burr 
hole irrigation and drainage showing the hematoma is replaced 
with air collection (right)

Figure 2: CT scans before the second surgery (left) and the third 
surgery (right)
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Various therapeutic options with burr hole surgery 
have been described to reduce the recurrence of 
CSDH, including postoperative drainage,[8] direction 
of the drainage tube,[15] and irrigation with artificial 
CSF.[1,19] Such procedures may avoid recurrence, however, 
various risk factors may result in further recurrence 
for elderly patients, such as atrophic brain resulting in 
postoperative subdural air collection,[15,19] or antiplatelet 
or anticoagulant agents given for comorbid disease.[3,7,21‑22]

In our case, the antiplatelet therapy was stopped after 
the second surgery, the hematoma cavity was irrigated 
with artificial CSF at the third surgery, and the drainage 
tube was inserted in the frontal direction to reduce 
postoperative subdural air collection during the fourth 
surgery. However, none of these interventions was 
effective. Therefore, some other therapeutic option 
was required. Possible procedures include craniotomy 
with removal of the outer membrane,[10] reservoir 
implantation,[16] shunt implantation,[13] endoscopic 
resection of neomembranes,[4] and embolization of the 

MMA.[9,11] However, we selected a less invasive treatment, 
fibrin glue injection in the hematoma cavity, because of 
the high age of our patient.

Pathological studies of the outer membrane have suggested 
that the membrane proliferates with vascularization with 
or without inflammatory change.[14] Continuous blood 
accumulation with enhanced vascularity must be present 
in the outer membrane of refractory cases, and the blood 
can be supplied through the dura mater.[20] Embolization 
of the MMA is intended to terminate the vascular supply 
of the outer membrane from outside. If such a procedure 
is effective, hemostasis should also be possible from 
inside.

Review of the postoperative course of our case before the 
fifth surgery showed that the hematoma had a smooth 
density gradient with no septation, and each surgical 
evacuation of the hematoma had been effective. These 
findings implied that large areas of the outer and inner 
membranes were exposed in the single hematoma cavity 
after drainage. Therefore, fibrin glue injection could be 
effective for hemostasis as well as to maintain collapse of 
the cavity. However, various tactics have been considered 
to accomplish maximum spread of the limited volume of 
fibrin glue over the large area of membrane. The subdural 
dead space should be minimized and deep placement of 

Figure 3: CT scans obtained before (left) and 1 day after (right) the 
fourth surgery. The tip of the drainage tube is placed on the frontal 
side and the subdural air collection is reduced compared to the 
finding after the first surgery (Figure 1, right)

Figure 4: CT scans obtained before (left) and 1 day after (right) the 
fifth surgery. The tip of the drainage tube is placed more anteriorly 
with thin subdural space with minimum air collection

Figure 5: The patient was placed in the left lateral position. Through 
the drainage tube, 12 ml of the residual hematoma was evacuated, 
and then they were injected in order of 5 ml of solution A of fibrin 
glue, few ml of saline, and 5 ml of solution B. Finally, the drainage 
tube was slowly pulled away during flushing with a few ml of saline

Figure 6: CT scans obtained 6 months after fibrin glue injection into 
the hematoma cavity. No further recurrence is apparent
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the drainage tube in the cavity should be advantageous 
for optimum injection of the fibrin glue. Therefore, the 
drainage tube was intentionally inserted deeply toward 
the frontal tip to reduce air collection during the fifth 
surgery [Figure 4, right]. The left lateral position was 
considered to be preferable for the injection because 
the hematoma cavity might be narrowed by gravity. 
Furthermore, measures were taken to avoid dilution of 
the fibrin glue in the cavity and setting of the glue in 
the tube during the injection. Drainage for 1 day was 
presumably helpful for emptying the irrigation fluid that 
could dilute the glue. In addition, the residual hematoma 
was gently removed to avoid dilution before the injection. 
The tube was flushed with the minimum volume of saline 
to avoid setting in the tube and for maximum injection.

The observed effectiveness of fibrin glue injection for 
the prevention of further recurrence in our case may 
suggest the pathophysiology of the development and 
evolution of CSDH. Presumably, a cycle of microbleeding 
with changes in coagulation and fibrinolysis in the 
hematoma cavity occurs during proliferation of the outer 
membrane.[6] Fibrin glue contains fibrinogen, thrombin, 
coagulation factor XIII, calcium chloride, and aprotinin. 
Therefore, any of these factors may have been important 
for breaking the vicious cycle of hematoma production. 
For example, reduction in recurrence of CSDH by 
irrigation with thrombin solution has been reported.[18]

After the present case, we have had no other patients 
suffering from refractory CSDH with the need for fibrin 
glue injection. We recognize the limitation of single case 
presentation and further study is needed to validate this 
technique. However, we believe that fibrin glue injection 
is an effective treatment option for recurrent CSDH. 
This therapy may depend on optimal placement of the 
drainage tube with adequate evacuation of hematoma, 
but is minimally invasive and may be suitable for 
refractory cases.
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