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Middle Meningeal Artery Embolization in Recurrent Chronic
Subdural Hematoma Combined with Arachnoid Cyst
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Jong-Yeon Kim, MD, So-Hyun Kim, MD, and Ji-Woong Oh, MD

Department of Neurosurgery, Wonju College of Medicine, Yonsei University, Wonju, Korea

Chronic subdural hematoma (CSDH) is a collection of old blood and its breakdown products between the surface of the
brain parenchyma and the outermost layer called the dura. The most common treatment option for primary CSDH is burr-
hole trephination; however, the treatment method for recurrent CSDH is still widely debated. An arachnoid cyst (AC) is a
sac filled with cerebrospinal fluid located between the brain or spinal cord and the arachnoid membrane, which is one of the
three meninges covering the brain or spinal cord. Although it is rare, the cyst is associated with CSDH in juveniles, and the
recurrence rate of CSDH increases in such cases. Much of the literature has supported the preventive role of middle menin-
geal artery (MMA) embolization in recurrent CSDH. We report a 13-year-old male patient with recurrent CSDH and AC
where the early intervention of MMA embolization was proven effective in preventing the further recurrence of CSDH.
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Introduction

Chronic subdural hematoma (CSDH) occurs frequently in
elderly patients and it is associated with acquired predispos-
ing factors, such as trauma, the use of antiplatelets, and
chronic alcohol overuse.>® In contrast, arachnoid cysts (ACs)
are mostly of congenital origin and develop in pediatric pa-
tients. The prevalence of the cyst is approximately 1% of
nontraumatic intracranial lesions.*” CSDH contains a col-
lection of old blood and its breakdown products between the
dura and brain parenchyma, while AC mainly consists of
cerebrospinal fluid (CSF) in cavity surrounded by the arach-
noid membrane or between the arachnoid and pia mater.
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They are generally isolated disease entities. However, in
rare incidences they may occur concomitantly, and in these
cases, the recurrence rate of CSDH increases.”>'*'" Al-
though an acceptable method for treating primary CSDH is
burr-hole trephination, a consensus for recurrent CSDH has
not been reached yet. Many studies have applied and re-
viewed various methods of treating the recurrence, but no
recognized treatment guideline has been developed."”

Among the several treatment methods for recurrent CSDH,
middle meningeal artery (MMA) embolization has been
suggested as a method for treating refractory CSDH.”****”
However, to our knowledge the technique has not been at-
tempted in South Korea. Thus, we report treating a patient
who suffered from both AC and recurrent CSDH with Burr-
hole trephination and MMA embolization.

Case Report

A 13-year-old male patient presented with headache, nau-
sea, and vomiting that began 4 days prior to his arrival at
our emergency clinic. His past medical and trauma history
was unremarkable, and no evidence of recent trauma was
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FIGURE 1. Initial preoperative and postoperative brain computed tomography (CT). A, B: The CT images show chronic subdural he-
matoma on right fronto-temporo-parietal and arachnoid cyst with hematoma on right midfossa. C, D: The first postoperative CT shows.

FIGURE 2. A: Recurrent chronic subdural hematoma on right hemisphere. B: The second closed drainage operation was performed.
The computed tomography (CT) shows the nearly total hematoma drained out. C: The latest follow-up CT (5 years follow-up).

i

FIGURE 3. A-C: Middle meningeal artery (MMA) angiography shows diffuse abnormal vascular stains of distal branches (black cir-
cle in C). D: Angiography of post-MMA embolization. Abnormal vascular stain was no longer evident on follow-up angiography.

found on physical examination. Except nausea, vomiting
and headache, no other specific neurologic findings were
noted. On computed tomography (CT) performed in the
clinic, CSDH was observed in the right fronto-temporo-pa-
rietal region, and combined AC was discovered in the right
midfossa area. He was admitted to our hospital and under-
went emergency burr-hole trephination on the right parietal
skull area. Follow-up CT performed two days after the sur-
gery revealed complete drainage of CSDH (Figure 1). His
condition improved after the surgery without complications,
and he was discharged from the hospital 10 days after the
operation. However, he visited the outpatient clinic com-
plaining of headache on postoperative day 26. CT was or-
dered, and recurrent CSDH was diagnosed. Besides head-
ache, no other neurologic symptoms or signs were present.
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A reoperation was scheduled, and a second burr-hole trephi-
nation was performed along the previous burr-hole line. The
follow-up CT taken 2 days after the second operation showed
near-complete drainage of the recurrent CSDH (Figure 2).
On digital subtraction angiography performed on postopera-
tive day 4, a diffuse abnormal vascular stain was identified
on the distal part of the right MMA. However, we could not
find any abnormal vasculature associated with temporal
AC. A microcatheter (SilverSpeed®, Covidien, Plymouth,
MN, USA) was placed in the proximal portion of the MMA.
Then, MMA embolization was performed with four coils
(Tornado®, Cook Incorporated, Bloomington, IN, USA; 3x2
mm, proximal and distal end). The abnormal vascular stain
was no longer evident on follow-up angiography (Figure 3).
Postoperatively, the patient complained of mild headache



with a visual analogue scale of 3, but he complained of no
other neurologic complications or symptoms on the day of
embolization. The headache also subsided one day after the
procedure. He was discharged from our hospital without any
symptoms and complications, and no recurrence was found
on the follow-up brain CT taken three months after the sec-
ond operation. Currently, there has been no remarkable clini-
cal finding other than AC during the five years of follow-up.

Discussion

There have been many studies on treatment methods of
CSDH, and burr-hole trephination is a generally accepted
method for treating primary CSDH." Since burr-hole treph-
ination is a simple hematoma draining technique with a high
recurrence rate of up to 20%, it is not certain that burr-hole
trephination is the best way to treat a chronic CSDH."*"'”
Many surgical methods, such as removal of the outer mem-
brane with craniotomy, implantation of a reservoir, subdural-
peritoneal shunt and burr-hole retrephination have been pro-
posed, but these methods are widely debated and without a
defined set of treatment algorithms for recurrent CSDH.***")

The relationship between CSDH and AC was first report-
ed by Robinson.” There have been many theories concern-
ing the sporadic occurrence of CSDH combined with AC,
such as the elevation of intracranial compressibility by AC
causing frequent CSDH even from minor trauma, the occur-
rence of CSDH from increased fluctuation of CSF flow
within the AC with the subsequent rupture of the bridging
or intracyst vein, and the prevalence of CSDH due to re-
duced tolerance to trauma caused by the diminished intra-
cranial cushion effect resulting from the presence of a less
compliant AC.*" AC has been considered a risk factor for
recurrent CSDH, but the presence of the risk factor is not an
appropriate reference for predicting the potential prevalence
rate of recurrent CSDH. In our case, the patient underwent
two separate operations for primary and recurrent CSDH,
but accurate assessment for the recurrence was not possible
for either case. Besides having concomitant AC, the patient
experienced recurrent CSDH despite having no other known
risk factors. Since our review of the literature revealed that
having concomitant AC increases the risk of recurrent
CSDH,”*** we performed MMA embolization with the
second trephination. Angiography is relatively less invasive,
like the literature of the above, if the vascular staining is visi-
ble, one stage procedure can be proceeded. Therefore, we de-
cided to conduct angiography and embolization.

Tanaka et al.”” discovered three types of vessel—small
veins, arteries and capillaries—from the histologic examina-
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tion of CSDH’s outer membrane, and they found that these
vessels cross the dura mater and connect to the MMA. Their
study became a background for performing MMA emboli-
zation in CSDH patients, and Mandai et al.” reported the
first clinically successful treatment of CSDH with MMA
embolization in 2000. On the other hand, Kwak et al.” ini-
tially performed burr-hole trephination for primary CSDH
combined with AC with good results. However, they stated
that in recurrent cases, a more extensive and invasive treat-
ment method involving the subtotal removal of AC and
CSDH membranes through craniotomy yielded a better out-
come than lesions treated with burr-hole trephination alone.
In the present case, we performed MMA embolization in-
stead of the craniotomy, since we considered embolization
less invasive than craniotomy. Many previous reports about
distal MMA embolization of CSDH suggested that diffuse
vascular stainings are the theoretical reason of the proce-
dure.”***” Thus, if there were not abnormal vascular staining
lesions of distal MMA branch, we will not have performed
our embolization procedure. We would have rather consid-
ered about the craniotomy for hematoma and AC removal.

Our patient experienced a good outcome, and this result
shows that embolization may be a good alternative therapy
for minimizing the recurrence of CSDH combined with AC.
However, the role of embolization in minimizing recurrence
should be studied further in future studies. Although our pa-
tient achieved complete remission without recurrence for
three months, it is unclear whether MMA embolization itself
was effective in preventing the recurrence, since we per-
formed the embolization soon after the patient underwent
repeated burr-hole trephination for recurrent CSDH. How-
ever, many studies, including this case report, propose that
MMA embolization reduces the recurrence rate of CSDH.
Thus, we propose that with a careful review of the patient’s
medical and drug history, MMA embolization should be
considered early in the treatment of patients with combined
CSDH and AC to minimize the risk of recurrence, the possi-
bility of repeated burr-hole trephination, and the complica-
tions and cost involved in undergoing an additional opera-
tion or anesthesia.

Conclusion

MMA embolization could be a useful treatment method in
the case of pediatric CSDH with AC. However, since there
have been only sporadic case series about the method, a large
randomized controlled study is necessary in the future to
confirm the efficacy in the treatments of refractory CSDH.
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