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Surgical Treatment of Occlusive Cerebrovascular Disease

Man Bin Yim, M.D., Eun Ik Son, M.D.

Department of Newrvsurgery, College of Medicine, Keimyung University,
Taegu, Korea

The main pathophysiology of cerebral ischemia caused by occlusive cerebrovascular disease
(CVD) are hemodynamic low perfusion and embolic mechanism. The main objects of surgical
method for occlusive CVD are improvement of low perfusion and elimination of embolic source
with surgical procedure. The causes of occlusive CVD can be devided as a atheromatous and
non-atheromatous occlusion. The frequent sites of occlusion in atheromatous origin are carotid
bifurcation, carotid siphon and middle cerebral artery (MCA), proximal subclavian and vertebral
artery origin, vertebral artery proximal to origin of posterior inferior cerebellar artery (PICA),
vertebral artery distal to origin of PICA and mid-basilar artery.

The lesions of non-atheromatous occlusive disease are extracranial internal carotid artery (ICA)
aneurysm, traumatic dissection with or without false aneurysm of ICA, loops and kinks of ICA,
osteophytic or traumatic vertebral artery compression, traumatic dissection with or without false
aneurysm of vertebral artery and Moya Moya disease. Depend on occlusion site and disease,
the surgical procedures are different. The main surgical procedures for occlusive CVD are carotid
endarterectomy, extracranial-intracranial (EC-IC) bypass surgery, vertebral artery endarterec-
tomy, vertebral artery to common carotid artery transposition, resection and end-to-end or inter-
position vein graft of ICA, indirect revascularization for Moya Mova disease and unroof the
transverse foramen of cervical vertebra. The author reviews the surgical indication and procedure

of occlusive CVD briefly.

KEY WORDS : Cerebxal ischemia * Occlusive cerebrovascular disease * Atheromatous occlu-
sion + Nonatheromatous occlusion * Surgical indication * Surgical treatment.
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Table 1. The surgical method for occlusive cerebrovascular disease

A. Atheromatous Occlusion
Occlusion Site
1. Carotid bifurcation
2. Carotid siphon and MCA

3. Proximal subclavian and

vertebral artery orgin

4. Vertebral artery proximal to PICA
5. From vertebral artery distal to
PICA to mid-basilar artery

B. Non-atheromatous Occlusion

Lesion

6. Extracranial ICA aneurysm

- Traumatic dissection € or §
false aneurysm of ICA (localized)
Loops and kinks of ICA

7. Osteophyte vertebral artery
compression
Traumatic dissection T or §
false aneurysm of vertebral artery

8. Moyamoya disease

Surgical Method
Carotid endarterectomy
EC-IC bypass
(STA*-MCA or Interposition Vein graft)
Emergency embolectomy
Vertebral to common carotid artery
transposition
Vertebral artery endarterectomy
OA* to vertebral or PICA anastomosis
STA to SCA* or PCA™ anastomosis

Interposition vein graft from ECA*
to SCA or PCA

Surgical Method

Resection and interposition vein graft

Unroof the transverse foramen

Arteriotomy & repair

Direct anastomotic revasculation
STA-MCA, OA-MCA or vein graft
anastomosis

Indirect revasculation
Encephalomyosynangiosis
Encephaloduroarteriosynangiosis
Encephaloarteriosynangiosis

Omental transplantation

; i0i tery : rior cerebellar artery.
* STA : Superficial temporal artery. OA : Occipital artery. SCA - Superior cerebellar \
PCA : Posterior cerebral artery. ECA © External carotid artery.

685



Table 2. Main surgical procedure

for occlusive cerebrovascular disease

1. Carotid endarterectomy
2. EC-IC hypass

s

Interposition ve

STA-MCA anastomosis
OA-PICA, SCA or PCA ANastomosis

in graft from ECA to MCA, SCA or PCA

3. Vertehral artery endarterectomy
4 Verlebral artery to common carolid artery transposition

5 Resection and interposition vein graft of internal carotid artery

6. Indirect revascularization for moyamova disease

7 Unroof the transverse foramen of cervical vertebra.
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Fig. 1. The surgical procedure of endarterectomy®”.

Fig. 2. The postoperative carotid angiogram of lateral
view after STA-MCA anastomosis with trapping
of ICA due to invasion of pituitary tumor into
ICA shows STA irrigating MCA territory th-
rough the anastomosis.
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Sliver of tissue STA
excised fromMCA

Fig. 3. The surgical procedure of STA-MCA or OA-MCA anastomosis”*".

Fig. 4. The A-P view of carotid angiogra;_m shows {}ﬁ:c-
lusion of MCA trunk.
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bwks medical Tx
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Fig. 5. Suggested management scheme of MCA obstruction™".
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Fig. 7. The surgical management method of extracranial ICA aneurysm®.
Left : Resection with end-to-end anastomosis.

Right © Resection with interposition saphenous vein graft.
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Fig. 10. A . A-P and lateral right carotid angiogram show multiple giant aneurysms with insufficient filling
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B . Postoperative right lateral carotid angiogram after encephalomyosynangiosis shows numerous
neovasularization from ECA into brain with obstruction of ICA at supraclinoid portion.
Previous multiple aneurysms disappear nearly all except a part of aneurysms.

Superficial
Temporal artery

Fig. 11. The surgical procedure of encephalo-duro-arterio-synangiosis™.
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B.OA-posterior inferior cerebellar artery(PICA)

A. Occipital artery (OA)- vertebral

artery anastomosis anastomosis |

Fig. 15. The surgical procedure of OA-vertebral or PICA anastomosis for occlusion of vertebral artery

proximal to PICA*™M.
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