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[Abstract] Objective To investigate the extracrainal - intracranial (EC-IC) bypass for large and
giant intracranial thrombotic aneurysms. Methods Fifteen patients of large or giant intracranial
thrombotic aneurysms were treated with EC-IC bypass from March 2013 to July 2020 in The First Affiliated
Hospital of Soochow University. Among them, there were 9 patients with large aneurysms (maximum
diameter of aneurysm 1.50-2.50 ¢m) and 6 patients with giant aneurysms (maximum diameter of aneurysm >
2.50 em). According to locations, there were 7 paraclinoid internal carotid artery (ICA) aneurysms, 3
supraclinoid ICA aneurysms, 3 middle cerebral artery (MCA) aneurysms and 2 ICA bifurcation aneurysms.
Six cases were treated with low-flow superficial temporal artery (STA)-MCA bypass and aneurysmal clipping,
2 cases with STA-MCA bypass and aneurysmectomy, one with STA-MCA bypass and ligation of extracranial
ICA, 4 patients with high-flow external carotid artery (ECA)-radial artery (RA)-MCA bypass and trapping of
aneurysms, 2 patients with high-flow ECA-RA-MCA bypass and aneurysmectomy. Results Aneurysm
occlusion was confirmed in postoperative DSA or CTA in 15 patients and intraoperative TCD and
indocyanine green angiography (ICGA) verified the patency of grafts. Thirteen patients achieved better
outcome postoperatively. The muscle strength of contralateral limb in another one decrease following

bypass. Emergency CT indicated ipsilateral basal ganglia infarction, and the muscle strength recovered to
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grade 5 after rehabilitation treatment. A mean 12.70 months follow - up was carried out. One patient
suffered acute subdural hematoma 7 d following bypass and presented coma after a second craniotomy.
Fourteen patients achieved good outcomes (GOS score 4-5) at last 6 months follow-up. One patient had a

poor outcome (GOS score < 3) at last 6 months follow-up. Conclusions EC-IC bypass can be individually
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carried out for large or giant intracranial thrombotic aneurysm. Preoperative assessment of cerebral

hemodynamic and classification of aneurysms can provide favorable support for treatment.

[Key words] Intracranial aneurysm; Intracranial thrombosis; Carotid artery, internal; Middle

cerebral artery; Cerebral revascularization; Cerebral angiography
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Figure 1 A 54-year-old male was diagnosed with giant thrombotic left paraclinoid ICA aneurysm and underwent left STA-MCA bypass
combined with clipping of aneurysm. Preoperative imaging findings Axial T,WI showed left paraclinoid giant mass with void signal
(arrow indicates, Panel la). DSA showed giant thrombotic left paraclinoid ICA aneurysm (arrows indicate; Panel 1b, 1c¢). CTP of TTP
showed the perfusion of the left cerebral hemisphere under mildly abnormal condition (green areas indicate, Panel 1d).
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Figure 2 Intraoperative and pathological findings of the patient Puncturing and aspiration of aneurysm following
temporary clipping (Panel 2a). TCD microvascular Doppler monitoring the blood flow of left ACA Al segment (Panel
2b). The pathological aneurysmal sac and thrombus obtained intraoperatively (Panel 2¢). Pathological findings showed
thrombotic aneurysm (Panel 2d). HE staining low power magnified
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Figure 3  Postoperative imaging
findings of the patient CTA
showed the disappearance of the
left paraclinoid ICA  aneurysm
(Panel 3a). Anteroposterior DSA
showed that the graft patency of
the left STA supplied the left

MCA (Panel 3b). CTP of TTP showing the perfusion of the left cerebral hemisphere was improved compaired with TTP before operation
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Table 1. Clinical characteristics of 15 patients with large and giant intracranial thrombotic aneurysms
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VG e JOK 1 deep venous thrombosis(DVT)
22 SR AR W 0 D
neurosurgical intensive care unit(NICU)
FAFMIKEH AL event-related potential(ERP)
BT I T AR
digitally-subtracted perfusion-weighted imaging( DS-PW1)

Raymond-Roy ¥ % 43 2
Raymond-Roy Occlusion Classification(RROC)

BEAL ML E 1 glycosylated hemoglobin(HbA1c)
WREIEE body mass index(BMI)
FHXT B IR ] relative time to peak (vTTP)
FHXT I I3 & relative cerebral blood flow (rCBF)
HHXT B .75 5 relative cerebral blood volume(rCBV)
FE X147 38 1k P [E] relative mean transmit time(rMTT)
I i MR R AR S tonsillar descent(TD)
/NG T8k posterior inferior cerebellar artery(PICA )
/NIEHET T 8K anterior inferior cerebellar artery( AICA)
/NI E Bl ik superior cerebellar artery(SCA)
B = B2 L SR IR R IE
New England Medical Center Posterior Circulation Registry
(NEMC-PCR)

- )~ TAE] L -

DRI R LT YA neurofibroma 2(NF2)

JH% 5  moyamoya disease(MMD)
W% 255 1FE moyamoya syndrome(MMS)
HEIT 2 oxygen extraction fraction(OEF)

g IR 5 2 2 I 1L A 3 S R
indocyanine green angiography(ICGA )

Y [ A HE R L D A rh it

Oxfordshire Community Stroke Project(OCSP)
Jit e rh R RN 28 2R e L 48

primary angiitis of the central nervous system (PACNS)

GabarJR 7% %  Gabar atom density(GAD)

ik occipital artery(OA)
i 3h ik -/IN i J= T B ik

occipital artery-posterior inferior cerebellar artery

(OA-PICA)

B INEF Chiari Wi )5 %

Chicago Chiari Outcome Scale(CCOS)

Ik R B I subarachnoid hemorrhage (SAH)
HESIK  vertebral artery(VA)

A5 Ei & autoimmune encephalitis(AE)

BB E S total cholesterol(TC)



