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Objective: This study evaluated the efficacy of middle
meningeal artery (MMA) embolization for organized chronic
subdural hematoma (OCSDH).

Methods: Between 2013 and 2017 at our institution, 11
consecutive patients with 14 OCSDH lesions required MMA
embolization, accounting for 4.5% of the 314 patients
treated for chronic subdural hematoma (CSHD) in this
period. Initially, all cases underwent burr-hole surgery
(BHS) under local anesthesia. At the recurrent CSDH, BHS
was firstly performed under local anesthesia. OCSDH was
diagnosed second-operative findings, and post operative
computed tomography (CT) or magnetic resonance imaging of
the brain. At the regrowth of OCSDH, we performed MMA
embolization. We 1investigated the efficacy of MMA
embolization in reducing the hematoma and preventing
regrowth of OCSDH.

Results: In second surgery, twelve lesion were performed
with BHS. Additionally, two lesions were treated with small
craniotomy after BHS under local anesthesia. In all cases,

MMA embolization was performed within 3 weeks after the



second surgery. Twelve lesions appeared improved on brain
CT within 2-4 weeks. Two lesions underwent craniotomy and
membranectomy under general anesthesia, 2 and 10 days
after MMA embolization. In one craniotomy case, the BHS
and small craniotomy were insufficient to reduce the mass
effect. In the other case, infectious CSDH was diagnosed at
craniotomy.

Conclusions: MMA embolization may be a good additional
modality for OCSDH. However, craniotomy should be

performed to OCSDH with a severe mass effect.
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< Legend >

Table 1. Summary of patients’ characteristics.

BHS : burr hole surgery, CI : cerebral infarction, DM
diabetes mellitus, HA hyperdensity areas, HT
hypertension, MC : multiple compartments, MDS

myelodysplastic syndromes

Table 2. Treatment Results of organized chronic subdural
hematoma.

BHS : burr hole surgery, CR ! complete resolution, IR :
insufficient resolution, MMAe : middle meningeal artery

embolization, PR : partial resolution, PVA: polyvinyl alcohol

17



particles, TGM : trisacryl gelatin microspheres

Figure 1.

Case 8. An 85-year-old man with refractory chronic subdural
hematoma with a thick homogeneous organized component.
Computed tomography (CT) before (A) and after (B) the
initial burr-hole surgery. CT at the time of recurrence, 18
days after the first surgery, shows massive hematoma (C).
CT findings after the second burr-hole surgery shows a thick
organized component in the hematoma cavity (D). Lateral
projection of super-selective angiography of the right
middle meningeal artery (E) shows abnormal vascular
networks along the peripheral area (arrow). Frontal and
parietal convexity branches were embolized with particles
(F). Follow-up CT 1 year after intravascular therapy
demonstrates reduction of mass effect, but some organized

component remains (G : arrow head).

Figure 2.

Case 9. An 80-year-old man with refractory chronic subdural
hematoma and infectious subdural hematoma. Computed
tomography (CT) before (A) and after (B) the initial burr-

hole surgery. CT at the time of recurrence, 15 days after the

18



initial surgery, shows massive homogeneous hematoma.
Removal of organized chronic subdural hematoma was
insufficient in the second burr-hole surgery (D). Axial
magnetic resonance imaging after second surgery exhibits a
hyperintense outer membrane and iso-intense hematoma on
Tl-weighted imaging (E), and hyperintense hematoma on T2-
weighted imaging (F). Lateral projection of super-selective
angiography of the frontal convexity branch (G) and parietal
convexity branch (H) of the right middle meningeal artery
(MMA). Abnormal vascular networks are demonstrated along
the peripheral area (arrow). Both branches of the MMA
underwent embolization, and the abnormal vascular network
disappeared (I). CT 7 days after middle meningeal artery
embolization shows slight enlargement of the hematoma (J).
After craniotomy, subdural hematoma has been completely

removed (K).
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Table 1. Summary of patients’ characteristics.

Case Age, Gender Past history Laterality Symptoms CT features at the time of 1st surgery 1st surgery

1 60 M HT. Cirrhosis Rt./Lt. Apathy, Lt. hemiparesis Rt./Lt. Homogeneous hematoma with HA Rt. /Lt. BHS
2 63 M HT, DM, MDS(low platelet) Rt./Lt. Consciousness disorder  Rt./Lit. Heterogeneous hematoma with MC and HA Rt./Lit. BHS
3 72 M HT Lt. Aphasia, Rt. hemiparesis Heterogeneous hematoma with MC and HA Lt. BHS

4 88 F DM Rt. Lt. hemiparesis Homogeneous hematoma Lt. BHS

5 80 M HT. DM Lt. Epilepsy, Headache Heterogeneous hematoma Rt. BHS

6 79 F — Rt. Lt. hemiparesis Homogeneous hematoma with MC Rt. BHS

7 78 M o Rt/Lt. Lt. hemiparesis lét. homogeneous hematoma with MC and HA Rt. BHS

t. Heterogeneous hematoma

8 85 M HT. ClI(clopidgrel) Rt. Headache Heterogeneous hematoma with MC and HA Rt. BHS

9 80 M HT., DM Rt. Lt. hemiparesis Heterogeneous hematoma with MC and HA Rt. BHS

10 74 F Cl(warfarin), DM Rt. Lt. hemiparesis Homogeneous hematoma Rt. BHS

11 85 F — Lt. Rt. hemiparesis Heterogeneous hematoma with MC and HA Lt. BHS




Table 2. Treatment Results of organized chronic subdural hematoma.

Interval to

Follow-up from

recurrence Additional treatments Embolization materials Complications Therapeutic effects Periods to reduce MMAe
Case (weeks) the subdural space (weeks) (months)
5 2nd Rt./Lt.BHS .
1 9 3rd Rt. small Craniotomy + Rt./Lt. MMAe PVA 300um non No recurrence, CR(bilateral) Rt. 4, Lt. 2 18
2 f‘f 3:&1 Ilgtt /%tt : I\?III:I/ISAe PVA 200um non No recurrence, CR(bilateral) Rt./Lt. 3 12
2 2nd Lt. BHS . Progressive mass effect, IR -
3 3 3rd Lt. small Cranitomy + Lt. MMAe TGM 100-300m non —Craniotomy (2 days after the MMAe) 24
4 51) 3?; I]jtt l\]?lﬁie PVA 300pm Delayed wound healing No recurrence, PR 4 16
10 2nd Rt. BHS
5 1 311.'1d Rt. BHS + Rt. MMAe TGM 100-300pm non No recurrence, PR 2 9
6 5 2nd Rt. BHS + Rt. MMAe TGM 100-300pm non No recurrence, CR 4 12
7 f‘f 3:&1 Ilgtt /%tt : I\?III:I/ISAe TGM 100-300um non No recurrence, CR(bilateral) Rt./Lt. 2 6
8 3 2nd Rt. BHS — Rt. MMAe TGM 100-300pm non No recurrence, CR 4 12
6 2nd Rt. BHS(suspicion of infectious CSDH . Progressive mass effect, IR -
9 2 3rd Rt. MMAe TGM 100-300pm non —Craniotomy (10 days after the 6
10 3 3:&1 Il{{tt l\%}l\zlie TGM 100-300pm non No recurrence, PR 2 11
11 2 2nd Lt. BHS + MMAe TGM 300-500um non No recurrence, PR 2 7
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