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OA-PICA bypass for the treatment of aneurysm of verte-
bral artery and PICA using çLé shape incision and mul-

tiple-layer dissection of suboccipital muscles
OA-PICA bypass ‡æ◊ËÕ°“√√—°…“À≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß¢Õß
vertebral artery ·≈– PICA ‚¥¬„™â çLé shape incision ·≈–

multiple-layer dissection of suboccipital muscles
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∫∑§—¥¬àÕ

∫∑§«“¡π’Èπ”‡ πÕ‡∑§π‘§„π°“√ºà“μ—¥ occipital artery-posterior inferior cerebellar artery (OA-PICA)

bypass „π°“√√—°…“ºŸâªÉ«¬À≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß¢Õß vertebral artery ·≈– PICA ®”π«π 7 √“¬ ‚¥¬„™â‡∑§π‘§

çLé shape skin incision ·≈– multiple-layer dissection of suboccipital muscle ºŸâªÉ«¬®”π«π 6 √“¬‡ªìπ verte-

bral artery dissecting aneurysm ·≈– 1 √“¬‡ªìπ proximal PICA aneurysm º≈°“√ºà“μ—¥æ∫«à“ bypass graft

patency rate ·≈– complete obliteration rate ¢ÕßÀ≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß ‡∑à“°—∫√âÕ¬≈– 100 ¿“«–

·∑√°´âÕπ®“°°“√ºà“μ—¥¡’®”π«π 2 √“¬‡∑à“°—∫√âÕ¬≈– 28.6 ‚¥¬ 1 √“¬¡’°“√μ‘¥‡™◊ÈÕ¢Õß·º≈ºà“μ—¥ ·≈–Õ’° 1

√“¬¡’ diaparesis ·≈– dysphagia  √ÿª«à“ °“√ºà“μ—¥¥â«¬«‘∏’π’Èª≈Õ¥¿—¬°—∫ºŸâªÉ«¬·≈– “¡“√∂∑”„Àâ°“√∑” OA-PICA

anastomosis ¡’§«“¡∂Ÿ°μâÕß·¡àπ¬”  àßº≈„Àâ patency rate ¢Õß bypass graft  Ÿß

§” ”§—≠: À≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß

Abstract
This article describes the surgical techniques of occipital artery- posterior inferior cerebellar artery

(OA-PICA) bypass for treatment of 7 patients with vertebral artery and PICA aneurysm using çLé shape skin

incision and multiple-layer dissection of suboccipital muscle techniques. There were 6 patients with verte-

bral artery dissecting aneurysm, and 1 patient with proximal PICA aneurysm. The postoperative patency rate

of bypass graft and complete obliteration rate of aneurysm were 100%. Two patients (28.6%) had surgical

complication, 1 patient had surgical wound infection and 1 patient had postoperative diaparesis and dysph-

agia. The presented techniques are safe and provide high patency rate of bypass graft.
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Introduction
Extracranial-to-intracranial bypass ¡’ª√–‚¬™πå„π

°“√„™â√—°…“ intracranial aneurysms ™π‘¥∑’Ë‰¡à “¡“√∂

‡°Á∫√—°…“ normal parent artery ‰«â‰¥â À√◊Õ ™π‘¥∑’Ë®”‡ªìπ

μâÕß°”®—¥ parent artery (deconstructive strategies) ‡™àπ

fusiform aneurysm, dissecting aneurysm, wide-neck

aneurysm, partially thrombosed aneurysm, atheroscle-

rotic aneurysm, complex aneurysm À√◊Õ giant aneu-

rysm ·≈– aneurysm ™π‘¥∑’Ë¡’·¢πß¢ÕßÀ≈Õ¥‡≈◊Õ¥ÕÕ°

¡“®“° aneurysm ‡™àπ vertebral dissection ∑’Ë¡’ poste-

rior inferior cerebellar artery (PICA) ÕÕ°®“°μ—« aneu-

rysm ‡æ◊ËÕ‰¡à„Àâ‡°‘¥¿“«– brain infarction1,2

Occipital artery- posterior inferior cerebellar ar-

tery (OA-PICA) bypass „™â„π°“√√—°…“ vertebral artery

aneurysm ∑’Ë¡’ PICA ÕÕ°®“° aneurysm À√◊Õ aneurysm

∑’ËÕ¬Ÿà∫π PICA (true PICA aneurysm) ́ ÷Ëß°“√°”®—¥ aneu-

rysm ÕÕ°Õ“®∑”„Àâ‡°‘¥°“√Õÿ¥μ—π∑’Ë PICA ‡æ◊ËÕªÑÕß°“√

°“√‡°‘¥ cerebellar infarction °“√∑” bypass ™π‘¥π’È

¡’§«“¡¬“°‡π◊ËÕß®“° operative field ¡’§«“¡·§∫·≈–

≈÷° πÕ°®“°π—Èπ°“√‡≈“– occipital artery (OA) °Á∑”‰¥â

¬“°‡π◊ËÕß®“°·π«¢Õß OA ¡’§«“¡´—∫´âÕπ∑“ß°“¬«‘¿“§

¡“°3-5

∫∑§«“¡π’È®÷ß¢Õ°≈à“«∂÷ß‡∑§π‘§„π°“√∑” OA-PICA

bypass ‡æ◊ËÕ√—°…“ aneurysm ¢Õß vertebral artery ·≈–

PICA ‚¥¬„™â çLé shape skin incision ·≈– multiple-layer

dissection of suboccipital muscle ´÷Ëß∂Ÿ°æ—≤π“‚¥¬

Rokuya Tanikawa ·≈– Hiroyasu Kamiyama æ√âÕ¡π”

‡ πÕ¢âÕ¡Ÿ≈·≈–º≈°“√√—°…“¢ÕßºŸ âª É«¬√«¡∑— Èß√“¬

≈–‡Õ’¬¥¢Õßμ—«Õ¬à“ßºŸâªÉ«¬∫“ß√“¬3,4,6

Materials and Methods

ºŸâ‡¢’¬π‰¥â∑”°“√∑∫∑«π‡«™√–‡∫’¬π¬âÕπÀ≈—ßμ—Èß·μà

‡¥◊Õπ¡‘∂ÿπ“¬π 2558 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2560 ‚¥¬

‡≈◊Õ°ºŸâªÉ«¬À≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß∑—ÈßÀ¡¥∑’Ë‰¥â√—∫°“√

ºà“μ—¥ occipital artery-posterior inferior cerebellar ar-

tery (OA-PICA) bypass ‡æ◊ËÕ√—°…“ vertebral artery an-

eurysm ·≈– PICA aneurysm ‚¥¬√«∫√«¡√“¬≈–‡Õ’¬¥

¢âÕ¡Ÿ≈∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬∑—Èß ‡æ», Õ“¬ÿ, WFNS grade,

μ”·Àπàß, ≈—°…≥–¢Õß aneurysm ·≈–°“√√—°…“ ¥—ß

μ“√“ß∑’Ë 1

ª√–‡¡‘πº≈°“√√—°…“„π·ßà Glasgow outcome score

(GOS) ∑’Ë 1 ‡¥◊ÕπÀ≈—ß°“√ºà“μ—¥ ¿“«–·∑√°´âÕπÀ≈—ß

°“√ºà“μ—¥, graft patency ·≈– obliteration of aneurysm

Surgical technique3-6

Patient position

®—¥∑à“ºŸâªÉ«¬„ÀâÕ¬Ÿà„π∑à“μ–·§ß°÷Ëß§«Ë” (Semi-prone

park-bench position) ‚¥¬ª≈àÕ¬·¢π≈à“ß„ÀâÀâÕ¬ÕÕ°¡“

æâπ¢Õ∫‡μ’¬ß¥â“π∫π „™â∑’Ë§≈âÕß·¢πÀâÕ¬‰«â°—∫ skull clamp

„™âÀ¡Õπ‡®≈Àπÿπ„μâ√—°·√â∑’ËÕ¬Ÿà¥â“π≈à“ß ª√—∫À—«‡μ’¬ß„Àâ

≈”μ—« à«π∫πÕ¬Ÿà Ÿß°«à“ –‚æ° ∫‘¥‰À≈à≈”μ—«·≈– –‚æ°

„Àâ§«Ë”≈ß„Àâ¡“°∑’Ë ÿ¥ ‰À≈à∑’ËÕ¬Ÿà¥â“π∫π®–‚πâ¡‰ª¥â“π

Àπâ“μ“¡·√ß‚πâ¡∂à«ß‚¥¬‰¡àμâÕß„Àâ‡∑ª°“«¥÷ß ∑”„Àâ‰À≈à

¢ÕßºŸâªÉ«¬‰¡à¢«“ß°“√«“ß¡◊Õ¢≥–∑”°“√μàÕÀ≈Õ¥‡≈◊Õ¥

®—¥„Àâ»’√…– à«π vertex Õ¬Ÿà„π·π«√“∫ »’√…–Õ¬Ÿà„π∑à“

μ–·§ß‚¥¬∫‘¥Àπâ“≈ßæ◊Èπ‡≈Á°πâÕ¬„Àâ mastoid body Õ¬Ÿà

∫π ÿ¥¢Õß operative field °â¡§Õ (neck flexion) ‡≈Á°πâÕ¬

¥—ß√Ÿª∑’Ë 1

Skin incision

„™â Doppler ultrasound À“·π«¢Õß occipital artery

∫√‘‡«≥‡Àπ◊ÕμàÕ superior nuchal line (subcutaneous

segment of OA) «“¥·π« skin incision ‡ªìπ√Ÿª§≈â“¬μ—«

çLé ‚¥¬≈“°‡ âπ‡Àπ◊Õ·≈–¢π“π°—∫ superior nuchal line

ª√–¡“≥ 1 cm (®–¡’®ÿ¥∑’Ëμ—¥°—∫·π«¢Õß OA) ‡Àπ◊ÕμàÕ

asterion ®π∂÷ß¢Õ∫À≈—ß¢Õß mastoid body ·≈â«≈“°≈ß

¡“μ“¡·π«¢Õ∫À≈—ß¢Õß mastoid body ®π„μâμàÕ mas-

toid tip ª√–¡“≥ 1-2 cm ¥—ß√Ÿª∑’Ë 2 ·≈– 3A

OA harvesting

‡≈“– OA ‚¥¬‡√‘Ë¡≈ß skin incision ∫√‘‡«≥∑’Ëμ—¥°—∫

·π« OA ∑’Ë identify ¥â«¬ Doppler ultrasound ‰«â (√Ÿª∑’Ë
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3A) ‚¥¬„™â bipolar cutting technique ·≈– Kamiyama

fish hooks ¥÷ßº‘«Àπ—ß∑—Èß Õß¢â“ß´÷Ëß®–™à«¬ √â“ß tension

‡π◊ÈÕ‡¬◊ËÕ∑”„Àâßà“¬μàÕ°“√‡≈“–¡“°¢÷Èπ æ¬“¬“¡√—°…“ pa-

tency ¢Õß OA ®π°«à“®–‡√‘Ë¡∑”°“√μàÕÀ≈Õ¥‡≈◊Õ¥ OA

„π à«π∑’ËÕ¬Ÿà‡Àπ◊ÕμàÕ superior nuchal line π’È®–Õ¬Ÿà„π™—Èπ

subcutaneous tissue ‡Àπ◊Õ (superficial) μàÕ occipitalis

muscle (‡√’¬°«à“ çsubcutaneous segmenté) ≈ß skin

incision ‡æ‘Ë¡μ“¡·π«∑’Ë«“¥‰«â®π ÿ¥ ·≈â«∑”°“√‡≈“– OA

‰≈à≈ß‰ª¬—ß à«π proximal ®π‡ÀÁπ OA ¡ÿ¥≈ß„μâμàÕ fascial

ring ¢Õß sternocleidomastoid (SCM) ·≈– ¢Õ∫À≈—ß¢Õß

splenius capitis muscle (SPC) (√Ÿª∑’Ë 3B) OA μ—Èß·μà

 à«ππ’È≈ß‰ª‡√’¬°«à“ çintermuscular segmenté μàÕ‰ª

∑”°“√‡ªî¥ suboccipital muscle ‡ªìπ™—ÈπÊ ¥—ßπ’È ·¬° SCM

ÕÕ°®“° SPC μ≈∫‰ª¥â“π¢â“ß ‡≈“– occipitalis muscle

μ≈∫¢÷Èπ¥â“π superior (√Ÿª∑’Ë 3C) ·¬° SPC ÕÕ°®“° su-

perior nuchal line ·≈– mastoid body μ≈∫‰ª¥â“π

inferomedial (√Ÿª∑’Ë 4A) √–À«à“ß≈Õ° SPC ÕÕ°®“° semi-

spinalis capitis muscle (SSC) ·≈– longissimus capitis

muscle (LGC) μâÕß√–«—ß OA ®–Õ¬Ÿà√–À«à“ß°≈â“¡‡π◊ÈÕ‡À≈à“π’È

(70% ¢Õß OA ®–Õ¬Ÿà„μâμàÕ LGC, 30% Õ¬Ÿà‡Àπ◊ÕμàÕ LGC)

°√≥’∑’Ë OA ®–Õ¬Ÿà„μâμàÕ LGC „Àâ‡≈“–°≈â“¡‡π◊ÈÕ¡—¥π’ÈÕÕ°®“°

mastoid body μ≈∫≈ß inferior ‚¥¬√–«—ß°“√∫“¥‡®Á∫μàÕ

μ“√“ß∑’Ë 1 · ¥ß¢âÕ¡Ÿ≈∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬ «‘∏’°“√√—°…“ º≈°“√√—°…“·≈–¿“«–·∑√° ấÕπ

Case Age WFNS Aneurysm Aneurysm Contralateral PcoA Aneurysm Graft Aneurysm GOS Compli-
(years)/ grade Location morphology VA Rt/Lt Treatment patency obliteration at 1 cation

Sex (mm) (mm) months

1 53/F 2 Right VA Dissection 2 0/0 proximal good yes 5 no
including 4x5 mm occlusion

PICA
origin

2 52/M 2 Left VA Dissection 4.5 0/2 proximal good yes 3 Diparesis
including 3x10 mm occlusion (Lt. > Rt.)

PICA Dysphagia
origin

3 55/F 5 Right VA Dissection 2.3 0/0 proximal good yes at 4 no
including 5x10 mm occlusion D7

PICA origin

4 54/F 4 Left Saccular - - neck good yes 5 no
proximal neck 2 mm clipping

PICA dome 4 mm

5 52/F 4 Left VA Dissection 2 <1/ trapping good yes 5 Wound
including 6x17 mm 2.3f (intraoper infection

PICA origin ative rupture)

6 43/M 5 Right VA Dissection 2.7 1.5/0 proximal good yes 3 no
including 7x17 mm occlusion

PICA origin

7 44/F 4 Left VA Dissection 2.1 0/1.3 proximal good yes 5 no
including 5x15 mm occlusion

PICA origin

D = day, Lt. = left, M = male, F = female, f = fetal type posterior communicating artery, PcoA = posterior communicating artery, PICA = posterior inferior
cerebellar artery, Rt. = right, VA = vertebral artery
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√Ÿª∑’Ë 1 · ¥ß∑à“ºŸâªÉ«¬ semi-prone park-bench position μ–·§ß°÷Ëß§«Ë” ‰À≈à∑’ËÕ¬Ÿà¥â“π∫π®–‚πâ¡‰ª¥â“πÀπâ“μ“¡·√ß‚πâ¡∂à«ß

√Ÿª∑’Ë 2 · ¥ß·π« skin incision ·≈–·π«¢Õß occipital artery OA = occipital artery, SNL= superior nuchal line

√Ÿª∑’Ë 3 (A) · ¥ß·π« skin incision ·≈–·π«¢Õß occipital artery. (B) ‡¡◊ËÕ identify occipital artery μ√ß·π« skin incision ·≈â«

μ≈∫ scalp flap‰ª inferomedial ‡≈“– occipital artery  à«π subcutaneous segment ®π∂÷ß à«π∑’Ë¡ÿ¥≈ß„μâ fascial ring

¢Õß sternocleidomastoid muscle ·≈– ¢Õ∫À≈—ß¢Õß splenius capitis muscle. (C) ‡≈“– sternocleidomastoid muscle

μ≈∫‰ª¥â“π lateral ®–‡ÀÁπ mastoid body ·≈– splenius capitis muscle ‡≈“– occipitalis muscle μ≈∫¢÷Èπ¥â“π superior.

MG = mastoid grove, OA = occipital artery, OC = occipitalis muscle, SCM = sternocleidomastoid muscle, SNL =

superior nuchal line, SPC = splenius capitis muscle, SSC = semispinalis capitis muscle
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OA ∑’ËÕ¬Ÿà¥â“π≈à“ß (√Ÿª∑’Ë 4B) ∑”°“√‡≈“– OA ÕÕ°®“° SSC

®π ÿ¥∫√‘‡«≥∑’Ë OA ≈Õ¥„μâμàÕ posterior belly of digastric

muscle (Di) ≈Õ° Di ÕÕ°®“° mastoid groove ∂÷ßμÕπ

π’È®–‰¥â OA ¬“«μ≈Õ¥μ—Èß·μà∫√‘‡«≥ skin incision ¥â“π

∫π®π∂÷ß∫√‘‡«≥„μâμàÕ mastoid body ‡æ◊ËÕ‰¡à„Àâ OA ¢«“ß

°“√∑” craniotomy μ≈∫ OA ‰ª¥â“π superolateral μ“¡

·π« skin incision ‚¥¬„™â fish hook ‡°’Ë¬«‰«â‚¥¬„™â·√ß

¥÷ß∑’ËæÕ‡À¡“– (√Ÿª∑’Ë 4C) ®“°π—Èπ≈Õ° SSC ÕÕ°®“° su-

perior nuchal line μ≈∫‰ª¥â“π inferomedial (√Ÿª∑’Ë 5A)

≈Õ° superior oblique muscle (SO) ÕÕ°®“° inferior

nuchal line ·≈– occipital bone ®π∂÷ß transverse pro-

cess of C1 ´÷Ëß‡ªìπ®ÿ¥‡°“–¢Õß°≈â“¡‡π◊ÈÕ¡—¥π’È √–«—ß V3

segment of vertebral artery ´÷Ëß∂Ÿ°≈âÕ¡√Õ∫¥â«¬ verte-

bral venous plexus ®–Õ¬Ÿà„μâμàÕ°≈â“¡‡π◊ÈÕ¡—¥π’È (√Ÿª∑’Ë 5B)

·≈– ≈Õ° rectus capitis posterior major muscle (RCPmj)

·≈– rectus capitis posterior minor muscle ÕÕ°®“°

occipital bone μ≈∫≈ß inferior ®π∂÷ß foramen magnum

(√Ÿª∑’Ë 5C)

Transcondylar fossa approach7-9

∑”°“√ burr hole ·≈– craniotomy ‡À¡◊Õπ retro-

sigmoid craniotomy (√Ÿª∑’Ë 6A) ‡¢â“À“ condylar fossa

‚¥¬®’Èμ—¥ posterior condylar emissary vein ÕÕ°®“° ver-

tebral venous plexus °√ÕÀ√◊Õß—∫°√–¥Ÿ°∫√‘‡«≥ foramen

magnum ·≈– condylar fossa ÕÕ° °√Õ°√–¥Ÿ°®π‡ÀÁπ

¢Õ∫¢Õß sigmoid sinus μ≈Õ¥·π« ≈Õ° dura ÕÕ°®“°

sigmoid-magnum triangle (°√–¥Ÿ° à«π∑’ËÕ¬Ÿà√–À«à“ß sig-

moid sinus ´÷ËßÕ¬Ÿà¥â“π lateral °—∫ foramen magnum

´÷ËßÕ¬Ÿà¥â“π medial) ´÷Ëß‡ªìπ posterior part ¢Õß jugular

tubercle „™â retractor spatula retract dura ÕÕ°®“° jugular

tubercle °√Õ posterior part of jugular tubercle (√Ÿª∑’Ë

6B) Õ“®°√Õ posterior part of occipital condyle ¥â«¬

stop bleeding ∫√‘‡«≥ surgical field „Àâ·Àâß∑’Ë ÿ¥ ‡ªî¥ dura

‡ªìπ√Ÿª C shape ®“°∫√‘‡«≥ jugular tubercle ®π∂÷ß trans-

verse sigmoid junction (√Ÿª∑’Ë 6C ·≈–√Ÿª∑’Ë 7)

PICA exposure

À≈—ß®“° release CSF ÕÕ°®“° cisterna magna

√Ÿª∑’Ë 4 (A) ‡≈“– splenius capitis muscle ÕÕ°®“° superior nuchal line ·≈– mastoid body μ≈∫‰ª∑“ß inferomedial ®–‡ÀÁπ

occipital artery (intermuscular segment) ∑’ËÕ¬Ÿà¢â“ß„μâ´÷Ëß«‘ËßÕ¬Ÿà∫π semispinalis capitis muscle ·≈– 70% «‘Ëß≈Õ¥„μâμàÕ

longissimus capitis muscle. (B) ‡≈“– longissimus capitis muscle ÕÕ°®“° mastoid body μ≈∫‰ª∑“ß inferior ®–‡ÀÁπ

mastoid groove, transverse process of C1 ·≈– posterior belly of digastric muscle ÷́ËßÕ¬Ÿà‡Àπ◊ÕμàÕ occipital artery

‡≈“– digastric muscle ÕÕ°®“° mastoid groove. (C) ‡≈“– occipital artery ÕÕ°®“° semispinalis capitis muscle

®π∂÷ß à«π∑’Ë≈Õ¥„μâ digastric muscle μ≈∫ occipital artery ‰ª¥â“π superolateral „™â fish hook ‡°’Ë¬«‰«â„Àâæâπ®“°

∫√‘‡«≥∑’Ë®–∑” craniotomy. Di = posterior belly of digastric muscle, LGC = longissimus capitis muscle, MG =

mastoid grove, OA = occipital artery, OC = occipitalis muscle, SCM = sternocleidomastoid muscle, SNL = superior

nuchal line, SO = superior oblique muscle, SPC = splenius capitis muscle, SSC = semispinalis capitis muscle
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√Ÿª∑’Ë 5 (A) ‡≈“– semispinalis muscle ÕÕ°®“° superior nuchal line μ≈∫‰ª¥â“π inferomedial ®–‡ÀÁπ superior oblique,

rectus capitis posterior major ·≈– inferior oblique muscle («“ßμ—«‡ªìπ√Ÿª “¡‡À≈’Ë¬¡‡√’¬°«à“ ìsuboccipital triangleî).

(B) ‡≈“– superior oblique muscle ÕÕ°®“° inferior nuchal line ‰ª®π∂÷ßtransverse process of C1 μ≈∫‰ª¥â“π

inferior √–«—ß V3 segment of vertebral artery (∂Ÿ°Àÿâ¡¥â«¬ vertebral venous plexus) ÷́ËßÕ¬Ÿà¢â“ß≈à“ß ®–‡ÀÁπ à«π origin

¢Õß rectus capitis posterior major muscle (C) ‡≈“– rectus capitis posterior major ·≈– minor muscle ÕÕ°®“°

occipital bone ®π∂÷ß¢Õ∫ foramen magnum μ≈∫‰ª¥â“π inferomedial. CF = condylar fossa, FM= foramen magnum,

INL = inferior nuchal line, IO = inferior oblique muscle, LGC = longissimus capitis muscle, MG = mastoid grove, OA

= occipital artery, OC = occipitalis muscle, OD = occipital condyle, RCPmj = rectus capitis posterior major muscle,

SCM = sternocleidomastoid muscle, SNL = superior nuchal line, SO = superior oblique muscle, SPC = splenius

capitis muscle, SSC = semispinalis capitis muscle, VA = V3 segment of vertebral artery

√Ÿª∑’Ë 6 (A) · ¥ßμ”·Àπàß burr bole ·≈– skull flap. (B) À≈—ß®“°°√Õ®π‡ÀÁπ sigmoid sinus ·≈– transverse sinus ·≈–°√Õ

condylar fossa ·≈– retract dura ‡æ◊ËÕ„Àâ‡ÀÁπ sigmoid-magnum triangle (posterior part of jugular tubercle) ·≈â«

∑”°“√°√Õ à«ππ’È. (C) · ¥ß·π«°“√‡ªî¥ dura. CF = condylar fossa, FM= foramen magnum, INL = inferior nuchal

line, IO = inferior oblique muscle, JT = jugular tubercle, LGC = longissimus capitis muscle, MG = mastoid grove, OA

= occipital artery, OC = occipitalis muscle, OD = occipital condyle, RCPmj = rectus capitis posterior major muscle,

SCM = sternocleidomastoid muscle, SNL = superior nuchal line, SO = superior oblique muscle, SPC = splenius

capitis muscle, SS = sigmoid sinus, SSC = semispinalis capitis muscle, TS = transverse sinus, VA = V3 segment

of vertebral artery
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∑”°“√ retract cerebellum ¢÷Èπ∫π (√Ÿª∑’Ë 8) identify

tosillomedullary segment of PICA (caudal loop) ‡æ◊ËÕ

‡ªìπ recipient vessel  Õ¥ rubber band „μâμàÕÀ≈Õ¥‡≈◊Õ¥

Àπÿπ¥â“πÀ≈—ß rubber band ¥â«¬ gel foam ‡æ◊ËÕ„Àâ opera-

tive field μ◊Èπ¢÷Èπ  Õ¥ feeding tube No.8 μàÕ°—∫ suction

(continuous drainage system) ‰ª¬—ß à«π∑’Ë≈÷°∑’Ë ÿ¥¢Õß

operative field ‚¥¬‰¡à¢«“ß°“√‡¬Á∫À≈Õ¥‡≈◊Õ¥∑’Ë‡μ√’¬¡‰«â

Àÿâ¡ª≈“¬¥â«¬ cottonoid (√Ÿª∑’Ë 9)

OA-PICA anastomosis

‡¡◊ËÕ‡μ√’¬¡ recipient vessel ‡√’¬∫√âÕ¬·≈â« ∑”°“√

μ—¥ OA ÕÕ°®“° à«π∑’Ëμ‘¥°—∫ skin „ à temporary clip ∑’Ë

 à«πμâπ¢Õß OA „ à heparinized saline „π OA graft „Àâ
√Ÿª∑’Ë 7 · ¥ß√ŸªÀ≈—ß°“√∑” transcondylar fossa approach

·≈–·π«¢Õß occipital artery OA = occipital artery

√Ÿª∑’Ë 8 · ¥ß¿“æÀ≈—ß®“°‡ªî¥ dura mater ·≈– retract cerebellum ‰ª superomedial ®–‡ÀÁπ cranial nerve (CN) §Ÿà∑’Ë 9, 10,

11 ·≈– 12

√Ÿª∑’Ë 9 · ¥ß tonsillomedullary segment of posterior inferior cerebellar artery À≈—ß®“°°“√ Õ¥ silicone sheet ·≈–«“ß

feeding tube (continuous drainage system)
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‡μÁ¡·≈–„ à temporary clip Õ’°μ—«¥â“π„°≈â°—∫ à«πª≈“¬¢

Õß OA ∑”°“√‡≈“–‡π◊ÈÕ‡¬◊ËÕ√Õ∫Ê·≈– adventitia ÕÕ°

®“°ª≈“¬ OA ¬“«ª√–¡“≥ 1-2 cm μ—¥ª≈“¬ OA ‡ªìπ

√Ÿª fish mouth §◊Õμ—¥∑”¡ÿ¡ 60 Õß»“ ·≈–μ—¥μ“¡·π«

À≈Õ¥‡≈◊Õ¥„π§«“¡¬“«∑’Ë‡∑à“°—π (a = b) (√Ÿª∑’Ë 10 ∫π)

ªÑ“¬¢Õ∫¢ÕßÀ≈Õ¥‡≈◊Õ¥¥â«¬ gentian violet ‡μ√’¬¡ nylon

9-0 À√◊Õ 10-0 ®”π«π Õß‡ âπ μ—¥¬“«ª√–¡“≥ 5 cm

‡¬Á∫∑’Ë¡ÿ¡∑—Èß Õß¢Õßª≈“¬ OA (heel ·≈– toe) ®“°π—Èπ

¬°ª≈“¬ OA ‡¢â“ Ÿà operative field „Àâ„°≈â°—∫ recipient

vessel ªÑ“¬ gentian violet ∫π recipient vessel ∫√‘‡«≥

∑’Ë®–∑” arteriotomy „ à temporary clip ¥â“π proximal·≈–

distal μàÕ∫√‘‡«≥∑’Ë®–μàÕ ‡ªî¥ arteriotomy ¥â«¬‡¢Á¡À√◊Õ

microscissor ¬“«‡∑à“°—∫ a + b ∑”°“√‡¬Á∫ stay suture

∫√‘‡«≥ heel ·≈– toe °àÕπ ·≈–‡¬Á∫∫√‘‡«≥∑’Ë‡À≈◊Õ¥â«¬

interrupted sutures (√Ÿª∑’Ë 10 ≈à“ß) ‚¥¬æ¬“¬“¡„Àâ‡ªìπ

intima-to-intima suturing À≈—ß®“°‡¬Á∫®π§√∫∑ÿ°¥â“π

·≈â« ¬â“¬ temporary clip ∑’ËÕ¬Ÿà à«πª≈“¬¢Õß OA ‰ª

‡°◊Õ∫™‘¥∫√‘‡«≥ anastomosis ‡æ◊ËÕªÑÕß°—π‡≈◊Õ¥‰À≈¬âÕπ

‡¢â“¡“∑’Ë stump μ√ß OA graft (≈¥‚Õ°“ °“√‡°‘¥ graft

thrombosis) ®“°π—Èπª≈àÕ¬ temporary clip ∫π recipient

vessel  à«π distal ·≈– proximal μ“¡≈”¥—∫ ª√–‡¡‘π leak-

age μ√ß anastomosis ‡¡◊ËÕ‰¡à¡’®ÿ¥√—Ë«·≈â« ª≈àÕ¬ tempo-

rary clip μ√ß à«πμâπ·≈– à«πª≈“¬¢Õß OA μ“¡≈”¥—∫

ª√–‡¡‘π patency ¢Õß bypass ¥â«¬ microdoppler ·≈–

indocyanine green (√Ÿª∑’Ë 11)

Definite treatment of aneurysm10,11

À≈—ß®“°°“√∑” OA-PICA bypass ‡ √Á®‡√’¬∫√âÕ¬·≈â«

®÷ß∑”°“√ definite treatment μ√ßæ¬“∏‘ ¿“æ ‚¥¬∂â“‡ªìπ

vertebral artery dissection ®–∑”°“√ proximal occlu-

sion À√◊Õ trapping °√≥’∑’Ë¡’ intraoperative aneurysm

rupture (√Ÿª∑’Ë 12) ·μà∂â“‡ªìπ saccular aneurysm °Á∑”

neck clipping

Closure

∑”°“√ªî¥ dura ‚¥¬„™â muscle patch graft Àÿâ¡‚¥¬

√Õ∫ OA graft  à«π∑’Ëºà“π¢Õ∫ dura ‚¥¬‰¡à„Àâ·πàπ®π‡°‘π‰ª

dura  à«π∑’Ë‡À≈◊Õ‡¬Á∫μ“¡ª°μ‘ «“ß skull flap ‰¡à„Àâ°¥ OA

graft ‡¬Á∫ suboccipital muscle ‡ªìπ™— ÈπÊ„ÀâÕ¬Ÿ à„π

μ”·Àπàß‡¥‘¡ ‡¬Á∫ªî¥ skin μ“¡ª°μ‘

√Ÿª∑’Ë 10 √Ÿª∫π · ¥ß fish mouth trimming μ—¥ª≈“¬ graft

∑”¡ÿ¡ 60 Õß»“ ·≈–μ—¥μ“¡·π«À≈Õ¥‡≈◊Õ¥„π

§«“¡¬“«∑’Ë‡∑à“°—π (μ—¥ b „Àâ¬“«‡∑à“°—∫ a)

√Ÿª≈à“ß · ¥ß√–¬–°“√ªí°‡¢Á¡ ªí°‡¢Á¡Àà“ß®“°¢Õ∫

À≈Õ¥‡≈◊Õ¥ (A) ‡∑à“°—∫ Õß‡∑à“¢Õß§«“¡Àπ“¢Õß

À≈Õ¥‡≈◊Õ¥ (a) [A=2a] ¬°‡«âπ stitch ∑’Ëμ‘¥°—∫ heel

·≈– toe stitch ‡¬Á∫¥â“π recipient (C) ‡∑à“°—∫

§«“¡Àπ“¢ÕßÀ≈Õ¥‡≈◊Õ¥ (a) [C=a] √–¬–Àà“ß·μà≈–

stitch (B) ‡∑à“°—∫ Õß‡∑à“¢Õß§«“¡Àπ“¢ÕßÀ≈Õ¥

‡≈◊Õ¥ (a) [B=2a]
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Results

®“°°“√∑∫∑«π‡«™√–‡∫’¬π¬âÕπÀ≈—ßμ—Èß·μà‡¥◊Õπ

¡‘∂ÿπ“¬π 2558 ∂÷ß‡¥◊Õπ∏—π«“§¡ 2560 æ∫«à“¡’ºŸâªÉ«¬

À≈Õ¥‡≈◊Õ¥ ¡Õß‚ªÉßæÕß∑’Ë‡¢â“√—∫°“√ºà“μ—¥∑—ÈßÀ¡¥ 300

√“¬ æ∫«à“¡’ 7 √“¬∑’Ë‰¥â√—∫°“√ºà“μ—¥ OA-PICA bypass

‡æ◊ËÕ√—°…“ vertebral artery aneurysm ·≈– PICA aneu-

rysm ‚¥¬√“¬≈–‡Õ’¬¥¢âÕ¡Ÿ≈∑“ß§≈‘π‘°¢ÕßºŸâªÉ«¬·≈–º≈

°“√√—°…“‰¥â∂Ÿ°√«∫√«¡‰«â„πμ“√“ß∑’Ë 1

μ—«Õ¬à“ßºŸâªÉ«¬√“¬∑’Ë 3

ºŸâªÉ«¬À≠‘ßÕ“¬ÿ 55 ªï ¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√À¡¥

 μ‘©—∫æ≈—π ·√°√—∫∑’Ë‚√ßæ¬“∫“≈ WFNS grade 5 CT scan

æ∫ diffuse subarachnoid hemorrhage (SAH) ∑” CTA

æ∫ V4 segment of left VA dissection (pearl and string

sign) ‚¥¬ PICA origin Õ¬Ÿà∫π dissecting segment (√Ÿª∑’Ë

15) ‰¥â√—∫°“√ºà“μ—¥ left OA-PICA bypass with proximal

occlusion of aneurysm À≈—ßºà“μ—¥ºŸâªÉ«¬¡’√–¥—∫√Ÿâ ÷°μ—«¥’

¢÷Èπ „ÀâÕ“À“√∑“ß “¬¬“ß ‰¡à¡’ focal neurological deficit

‡æ‘Ë¡¢÷Èπ CTA À≈—ßºà“μ—¥æ∫«à“ dissecting segment À“¬

‰ª§√÷ËßÀπ÷Ëß¥â“π proximal À≈—ß°“√ºà“μ—¥«—π∑’Ë 1 ·≈–À“¬

‰ª∑—ÈßÀ¡¥¿“¬„π 7 «—πÀ≈—ß°“√ºà“μ—¥ bypass graft ¡’

patency ¥’ (√Ÿª∑’Ë 16) ‰¡à¡’ cerebellar infarction ª√–¡“≥

√Ÿª∑’Ë 12 · ¥ß definite treatment of vertebral dissection. A · ¥ß proximal occlusion of aneurysm. B · ¥ß trapping of

aneurysm. BA = basilar artery, OA = occipital artery, PICA = posterior inferior cerebellar artery, VA = vertebral

artery

√Ÿª∑’Ë 11 · ¥ß¿“æ°àÕπ·≈–À≈—ß°“√∑” OA-PICA anastomosis OA = occipital artery, PICA = posterior inferior cerebellar

artery
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1 ‡¥◊ÕπÀ≈—ßºà“μ—¥¡’ GOS = 4  “¡“√∂°≈◊ππÈ”·≈–

Õ“À“√‰¥â

μ—«Õ¬à“ßºŸâªÉ«¬√“¬∑’Ë 4

ºŸâªÉ«¬À≠‘ßÕ“¬ÿ 54 ªï ¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√À¡¥

 μ‘©—∫æ≈—π ·√°√—∫∑’Ë‚√ßæ¬“∫“≈ WFNS grade 4 CT scan

æ∫ diffuse subarachnoid hemorrhage (SAH) ·≈– in-

traventricular hemorrhage at fourth ventricle ∑” CTA

æ∫ saccular aneurysm ∫√‘‡«≥ left PICA origin ‚¥¬ an-

eurysm neck ¡’§«“¡°«â“ß·≈–°‘π∫√‘‡«≥¡“°°«à“§√÷Ëß

Àπ÷Ëß¢Õß‡ âπ√Õ∫«ß¢Õß PICA (√Ÿª∑’Ë 17) ‡π◊ËÕß®“°°“√

„ à§≈‘ª∑’Ë aneurysm neck Õ“®∑”„Àâ‡°‘¥°“√Õÿ¥μ—πμàÕ PICA

origin ‰¥â ®÷ß∑”°“√ºà“μ—¥ left OA-PICA bypass μ“¡¥â«¬

aneurysm clipping À≈—ßºà“μ—¥ºŸâªÉ«¬¡’√–¥—∫√Ÿâ ÷°μ—«¥’¢÷Èπ

‰¡à¡’ focal neurological deficit ‡æ‘Ë¡¢÷Èπ CTA À≈—ßºà“μ—¥

æ∫«à“ aneurysm À“¬‰ª bypass graft ¡’ patency ¥’ (√Ÿª∑’Ë

18) ‰¡à¡’ cerebellar infarction ª√–¡“≥ 1 ‡¥◊ÕπÀ≈—ß

ºà“μ—¥¡’ GOS = 5

μ—«Õ¬à“ßºŸâªÉ«¬√“¬∑’Ë 5

ºŸâªÉ«¬À≠‘ßÕ“¬ÿ 52 ªï ¡“‚√ßæ¬“∫“≈¥â«¬Õ“°“√À¡¥

 μ‘©—∫æ≈—π ·√°√—∫∑’Ë‚√ßæ¬“∫“≈ WFNS grade 4 CT scan

æ∫ diffuse subarachnoid hemorrhage (SAH) ‚¥¬æ∫

thick subarachnoid clot ∑’Ë left cerebellomedullary cis-

tern ∑” CTA æ∫ V4 segment of left VA dissection (pearl

and string sign) ‚¥¬ PICA origin Õ¬Ÿà∫π dissecting seg-

ment (√Ÿª∑’Ë 13) ‰¥â√—∫°“√ºà“μ—¥ left OA-PICA bypass

‡π◊ËÕß®“°‡°‘¥ intraoperative aneurysm rupture ®÷ß‰¥â∑”

aneurysm trapping À≈—ßºà“μ—¥ºŸâªÉ«¬μ◊Ëπ√Ÿâ ÷°μ—«¥’ °≈◊π

Õ“À“√·≈–πÈ”‰¥â ‰¡à¡’ focal neurological deficit CTA

À≈—ßºà“μ—¥æ∫«à“ dissecting segment À“¬‰ª bypass graft

¡’ patency ¥’ ‰¡à¡’ cerebellar infarction (√Ÿª∑’Ë 14) ·μà

æ∫«à“¡’°“√μ‘¥‡™◊ÈÕ∑’Ë·º≈ºà“μ—¥ „Àâ°“√√—°…“¥â«¬¬“ anti-

biotics ∑“ßÀ≈Õ¥‡≈◊Õ¥¥”·≈– wound debridement

ª√–¡“≥ 1 ‡¥◊ÕπÀ≈—ßºà“μ—¥¡’ GOS = 5

Discussion

‚¥¬∑—Ë«‰ª°“√‡ªî¥ skin incision ‰¡à«à“√Ÿª·∫∫„¥Ê

 ”À√—∫ retrosigmoid À√◊Õ far lateral approach ¡—°®–

°àÕ„Àâ‡°‘¥°“√∫“¥‡®Á∫μàÕ OA ‰¡à¡“°°ÁπâÕ¬∑”„Àâ‰¡à

 “¡“√∂π”¡“‡ªìπ bypass graft ‰¥â „π°√≥’∑’Ë°“√ºà“μ—¥

¡’‚Õ°“ ‡°‘¥ PICA occlusion °“√‡≈“– OA ‡°Á∫‰«â‡æ◊ËÕ„™â

ª√–‚¬™πå‡«≈“®”‡ªìπ®÷ß¡’§«“¡ ”§—≠

°ÿ≠·® ”§—≠∑’Ë∑”„Àâ°“√ºà“μ—¥ bypass ª√– ∫

§«“¡ ”‡√Á®§◊Õ °“√‰¡à¡’‡≈◊Õ¥¡“√∫°«π¢≥–∑”°“√ anas-

tomosis (bloodless operative field) ·≈– °“√„Àâ

√Ÿª∑’Ë 13 ºŸâªÉ«¬√“¬∑’Ë 3. A ¿“æ CT scan °àÕπºà“μ—¥ B. · ¥ß dissecting segment of right vertabral artery ·≈– PICa origin (≈Ÿ°

»√™’È). C · ¥ß right occipital artery (≈Ÿ°»√™’È). PICA = posterior inferior cerebellar artery
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√Ÿª∑’Ë 14 ºŸâªÉ«¬√“¬∑’Ë 3. A ¿“æ CTA À≈—ßºà“μ—¥ OA-PICA bypass with proximal occlusion of aneurysm · ¥ß occipital artery

bypass graft (≈Ÿ°»√™’È). ·≈–·π« skin incision (·π« staples). B · ¥ß dissecting segment ¬—ß§ß‡À≈◊ÕÕ¬Ÿà¥â“π distal

À≈—ß°“√ºà“μ—¥ 1 «—π (≈Ÿ°»√™’È). C · ¥ß left occpital artery bypass graft ·≈– dissecting segment À“¬‰ª∑—ÈßÀ¡¥

À≈—ß°“√ºà“μ—¥«—π∑’Ë 7. OA = occipital artery, PICA = posterior inferior cerebellar artery

√Ÿª∑’Ë 15 A ·≈– B · ¥ß diffuse subarachnoid hemorrhage ·≈– intraventricular hemorrhage. C · ¥ß  left occipital artery. D

·≈– E · ¥ß saccular aneurysm ∑’Ë origin of left posterior inferior cerebellar artery.

°”≈—ß¢¬“¬ Ÿß„π°“√ºà“μ—¥ (high magnification)

πÕ°®“°π’È¬—ß¢÷ÈπÕ¬Ÿà°—∫§ÿ≥¿“æ¢Õß bypass graft ∑’Ë‡≈“–

ÕÕ°¡“ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß occipital artery ∑’Ë¡’§«“¡´—∫

´âÕπ¡“°∑“ß°“¬«‘¿“§∑”„Àâ‚Õ°“ ‡°‘¥°“√∫“¥‡®Á∫μàÕ

‡ âπ‡≈◊Õ¥¢≥–‡≈“–¡’¡“°5,12,13

°√≥’∑’Ë∑” anastomosis „π∑’Ë≈÷° ‡™àπ OA-PICA anas-

tomosis  ‘Ëß ”§—≠§◊Õ °“√∑” operative field „Àâμ◊Èπ∑’Ë ÿ¥

‚¥¬°“√‡ªî¥‡ªìπ skin flap ·≈– multiple-layer dissec-
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√Ÿª∑’Ë 16 · ¥ß left occipital artery bypass graft (≈Ÿ°»√™’È) ·≈–·π« skin incision (·π« staples).

√Ÿª∑’Ë 17 ºŸâªÉ«¬∑’Ë 5. A ·≈– B · ¥ß¿“æ subarachnoid hemorrhage „π CT scan. C · ¥ß left6 occipital artery (≈Ÿ°»√™’È). D

·≈– E · ¥ß dissecting segment of left vertebral artery  à«π proximal (≈Ÿ°»√‡≈Á°) ·≈–  à«π distal (≈Ÿ°»√„À≠à) μàÕ

origin of PICA (À—«≈Ÿ°»√) PICA = posterior inferior cerebellar artery
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tion of suboccipital muscles ´÷ËßÀ≈’°‡≈’Ë¬ß§«“¡Àπ“¢Õß

muscle bulk „π°√≥’∑’Ë‡ªî¥ skin ·∫∫ linear incision

À√◊Õ°√≥’∑’Ë‡ªî¥°≈â“¡‡π◊ÈÕ·∫∫ myocutaneous flap Õ’°

∑—Èß°“√‡ªî¥ suboccipital muscle ‡ªìπ™—ÈπÊμ“¡°“¬«‘¿“§

∑”„Àâßà“¬μàÕ°“√‡≈“– OA ·≈–¡’º≈∑”„Àâ‡°‘¥ muscle at-

rophy πâÕ¬°«à“°“√μ—¥∑’ Ëμ—«≈”¢Õß°≈â“¡‡π◊ ÈÕ‚¥¬μ√ß

‡π◊ËÕß®“°‰¡à∑”„Àâ‡°‘¥°“√∫“¥‡®Á∫μàÕ muscle fibers4

¡’°“√»÷°…“„π cadaver æ∫«à“°“√‡≈“– OA ‚¥¬„™â

çreverse-Cé shape skin incision ‚¥¬ à«π‚§âßÕ¬Ÿà∑’Ë mas-

toid process ∑”„Àâ “¡“√∂‡≈“– OA ‰¥âÕ¬ à“ß¡’

ª√– ‘∑∏‘¿“æ·≈–‡°‘¥°“√∫“¥‡®Á∫μàÕÀ≈Õ¥‡≈◊Õ¥πâÕ¬°«à“

skin incision ·∫∫ hockey-stick5

Skin incision ·∫∫ çreverse-Cé shape ¡’§«“¡‡ ’Ë¬ß

μàÕ°“√‡°‘¥ skin ischemia ‚¥¬‡©æ“–∂â“∞“π¢Õß skin flap

·§∫ ¥—ßπ—Èπ®÷ß¥—¥·ª≈ß skin incision ‡ªìπ çLé shape

∑”„Àâ∞“π¢Õß skin flap °«â“ß°«à“·≈–‰¡à‡°‘¥ªí≠À“ skin

ischemia À“°®”‡ªìπμâÕßºà“μ—¥Õ’°¢â“ßÀπ÷Ëß4,7

¢âÕ‡ ’¬¢Õß‡∑§π‘§π’È§◊Õ °“√‡¬Á∫§◊π°≈â“¡‡π◊ÈÕ°≈—∫‡¢â“

∑’Ë‡¥‘¡π—Èπ„™â‡«≈“¡“°°«à“·≈–°“√‡¬Á∫„Àâ·πàπ‚¥¬‰¡à„Àâ

πÈ”´÷¡ºà“π (water-tight suturing) π—Èπ¬“°°«à“  àßº≈„Àâ

¡’‚Õ°“ ‡°‘¥ CSF leak ÕÕ°®“°·º≈ºà“μ—¥‰¥â¡“°°«à“

πÕ°®“°π’È¬—ß°àÕ„Àâ‡°‘¥ potential space ¡“°°«à“°“√

‡ªî¥·∫∫ myocutaneous flap ∑”„Àâ¡’‚Õ°“ °“√‡°‘¥ fluid

or blood collection ´÷ËßÕ“®π”‰ª Ÿà°“√μ‘¥‡™◊ÈÕ∑’Ë‡æ‘Ë¡¢÷Èπ‰¥â

‚¥¬∑—Ë«‰ª°“√∑” OA-PICA bypass ·≈–∑” definite

treatment μàÕ aneurysm ¡—°®–¡’°“√Õÿ¥∑’Ë origin of PICA

´÷ËßÕ“®∑”„Àâ‡°‘¥ antegrade thrombosis ‰ª¬—ß perfora-

tors ∑’ËÕ¬Ÿà∫√‘‡«≥ proximal PICA ∑”„ÀâºŸâªÉ«¬¡’Õ“°“√¢Õß

lateral medullary syndrome ́ ÷Ëßæ∫ 1 √“¬„π√“¬ß“π©∫—∫π’È

(√“¬∑’Ë 2) πÕ°®“°π—Èπ ºŸâªÉ«¬√“¬π’È¬—ß¡’Õ“°“√ÕàÕπ·√ß

¢Õß·¢π Õß¢â“ßÀ≈—ß°“√ºà“μ—¥ ‚¥¬·¢π´â“¬ÕàÕπ·√ß¡“°

°«à“·¢π¢«“ ºŸâ‡¢’¬π —ππ‘…∞“π«à“Õ“®‡°‘¥®“°°“√¢“¥

‡≈◊Õ¥∫√‘‡«≥ cervicomedullary junction ´÷Ëß‡ªìπº≈¡“

®“°°“√Õÿ¥μ—πμàÕ anterior spinal artery ®“° aneurysm

clip À√◊Õ¿“«– cerebral vasospasm4

°“√√—°…“ vertebral artery dissection  “¡“√∂∑”‰¥â

∑—Èß«‘∏’ trapping10 À√◊Õ proximal occlusion of parent

artery11 „π√“¬ß“πºŸâªÉ«¬©∫—∫π’È„™â«‘∏’ proximal occlusion

‡ªìπ à«π¡“° ¡’‡æ’¬ß 1 √“¬∑’Ë„™â«‘∏’ trapping ‡π◊ËÕß®“°¡’

intraoperative aneurysm rupture °“√„™â«‘∏’ proximal oc-

clusion  “¡“√∂∑”„Àâ dissecting segment À“¬‰ª

∑—ÈßÀ¡¥‰¥â ´÷Ëß‚¥¬ à«π„À≠à®–À“¬‰ªÀ≈—ß°“√ºà“μ—¥∑—π∑’

¡’‡æ’¬ß 1 √“¬∑’ËÀ“¬‰ª∫“ß à«πÀ≈—ß°“√ºà“μ—¥∑—π∑’·≈–

À“¬‰ª∑—ÈßÀ¡¥¿“¬„π 7 «—πÀ≈—ß°“√ºà“μ—¥ (delayed an-

eurysm thrombosis)  —ππ‘…∞“π«à“Õ“®‡°‘¥®“° à«π∑’Ë clip

occlusion Õ¬ŸàÀà“ß®“° dissecting segment ¡“°‡°‘π‰ª

À“°„ à clip „Àâ™‘¥°—∫ dissecting segment ¡“°∑’Ë ÿ¥

‡∑à“∑’Ë∑”‰¥âÕ“®∑”„Àâ dissecting segment À“¬‰ª‰¥â

√Ÿª∑’Ë 18 ºŸâªÉ«¬√“¬∑’Ë 5. A · ¥ß¿“æ CTA À≈—ßºà“μ—¥ OA-PICA bypass with aneurysm trapping æ∫«à“ dissecting segment

À“¬‰ª. B ·≈– C · ¥ß occipital artery bypass graft (≈Ÿ°»√™’È). ·≈–·π« skin incision (·π« staples). OA = occipital

artery. PICA = posterior inferior cerebellar artery
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∑—π∑’À≈—ß°“√ºà“μ—¥ ´÷Ëß≈¥‚Õ°“ °“√‡°‘¥ postoperative

aneurysm rupture °≈‰°°“√‡°‘¥ aneurysm thrombosis

À≈—ß®“°°“√∑” proximal occlusion Õ“®‡°‘¥®“° çblind-

alleyé formation ∑”„Àâ‡°‘¥ antegrade thrombosis ¢÷Èπ‰ª∂÷ß

dissecting segment ®π∂÷ß∫√‘‡«≥∑’Ë¡’·¢πß„À≠àæÕ∑’Ë®–‡ªìπ

flow outlet ‡™àπ PICA À√◊Õ vertebrobasilar junction (√Ÿª

19)14 ‡π◊ËÕß®“° dissecting segment ‡ªìπ à«π∑’Ë‡ª√“–

∫“ßßà“¬μàÕ°“√·μ°10 Õ’°∑—Èß°√≥’∑’Ë dissecting segment

¡’§«“¡¬“«¡“°∑”„Àâª≈“¬ distal Õ¬Ÿà≈÷°À√◊Õ Ÿß À√◊Õ

¥â«¬°“¬«‘¿“§¢Õß distal part of vertebral artery ¡’

§«“¡¬“°μàÕ°“√‡¢â“∂÷ß ∑”„Àâ°“√„ à clip ‡æ◊ËÕÕÿ¥¥â“π distal

μàÕ dissecting segment π—Èπ∑”‰¥â¬“°·≈–Õ“®¡’§«“

‡ ’Ë¬ßμàÕ°“√·μ°√–À«à“ß°“√ºà“μ—¥ °“√∑” proximal oc-

clusion of parent artery „Àâ™‘¥°—∫ aneurysm ¡“°∑’Ë ÿ¥

®÷ß‡ªìπ«‘∏’∑’Ë¡’§«“¡¬“°πâÕ¬°«à“·≈–„Àâº≈‡À¡◊Õπ°—∫°“√∑”

aneurysm trapping

„π°√≥’∑’Ë vertebral artery ¢â“ß∑’ËμâÕß sacrifice ‡ªìπ

¢â“ß∑’Ë dominant À√◊Õ contralateral vertebral artery ¡’

¢π“¥‡≈Á° Õ“®¡’§«“¡‡ ’Ë¬ß∑’Ë®–∑”„Àâ‡°‘¥ brainstem is-

chemia ‰¥âÀ≈—ß®“° sacrifice vertebral artery14 Õ“®

æ‘®“√≥“∑” preoperative balloon test occlusion (BTO)

÷́Ëß¡’√“¬ß“π§«“¡‡ ’Ë¬ß®“°°“√∑” BTO §◊Õ 3.7-7% ·≈–

false negative rate ‡∑à“°—∫ 7-22% „π°√≥’ internal

carotid artery ligation16,17 À√◊ÕÕ“®æ‘®“√≥“ collateral

blood supply ®“° preoperative vascular study

Steinberg14 ‰¥â√“¬ß“π°“√√—°…“ºŸâªÉ«¬ basilar

apex, basilar trunk ·≈– vertebral artery aneurysm ®”π«π

201 √“¬∑’Ë‰¡à “¡“√∂∑” direct clipping ‰¥â ‚¥¬°“√∑”

occlusion ¢Õß basilar artery À√◊Õ vertebral artery

„π®”π«πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√√—°…“‚¥¬ basilar artery oc-

clusion ·≈â«‡°‘¥ ischemic deficit ¡’®”π«π 3 √“¬„π 51

√“¬ (5.8%) ‚¥¬ºŸâªÉ«¬°≈ÿà¡π’È¡’ posterior communicat-

ing artery (PcoA) ∑—Èß Õß¢â“ß¢π“¥¡“°°«à“À√◊Õ‡∑à“°—∫ 1

¡‘≈≈‘‡¡μ√ πÕ°‡Àπ◊Õ®“°°√≥’π’È®–‡°‘¥ ischemic deficit

¡“°°«à“ (26-45%) „π√“¬ß“π‰¡à‰¥â√–∫ÿ√“¬≈–‡Õ’¬¥

«à“‡ªìπ fetal type of PcoA À√◊Õ‰¡à·≈–®”π«π°’Ë√“¬

®“°¢âÕ¡Ÿ≈¥—ß°≈à“«Õ“®∑”„Àâ “¡“√∂§“¥§–‡π°“√

‡°‘¥ ischemia À≈—ß®“°°“√ sacrifice vertebral artery

¢â“ßÀπ÷Ëß‰¥â«à“ ∂â“ contralateral vertebral artery ¢π“¥ <

1 ¡‘≈≈‘‡¡μ√·≈–¡’ PcoA ¢π“¥ > 1 ¡‘≈≈‘‡¡μ√∑—Èß Õß¢â“ß

À√◊Õ∂â“ contralateral vertebral artery ¢π“¥ > 1 ¡‘≈≈‘‡¡μ√

·≈– PcoA ¢π“¥ > 1 ¡‘≈≈‘‡¡μ√Õ¬à“ßπâÕ¬Àπ÷Ëß¢â“ß ®–¡’

‚Õ°“ ‡°‘¥ ischemia À≈—ß®“° sacrifice vertebral artery

πà“®–πâÕ¬°«à“À√◊Õ‡∑à“°—∫ 5.8% ‚¥¬ºŸâπ‘æπ∏å¡’§«“¡‡ÀÁπ

√Ÿª∑’Ë 19 · ¥ß°“√‡°‘¥ antegrade thrombosis À≈—ß®“°°“√∑” proximal occlusion of parent artery®“°∑ƒ…Æ’ Blind-alley

formation „π°“√√—°…“ vertebral artery dissection. A °√≥’ PICA ÕÕ°®“° dissecting segment. B °√≥’ PICA ÕÕ°

distal μàÕ dissecting segment PICA ‡ªìπ flow outlet. C °√≥’ PICA ÕÕ° proximal μàÕ dissecting segment. PICA =

posterior inferior cerebellar artery
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«à“ PcoA ∑’Ëπ”¡“æ‘®“√≥“π—Èπ‰¡à§«√‡ªìπ™π‘¥ fetal type

„ππ‘æπ∏å©∫—∫π’È‰¡àæ∫ºŸâªÉ«¬∑’Ë¡’ brainstem ischemia

À≈—ß°“√ sacrifice vertebral artery ºŸâªÉ«¬∑ÿ°√“¬¡’ con-

tralateral vertebral artery ¢π“¥‰¡àπâÕ¬°«à“ 2 ¡‘≈≈‘‡¡μ√

¡’Àπ÷Ëß√“¬∑’Ë¢π“¥ 2 ¡‘≈≈‘‡¡μ√·≈–‰¡à¡’ PcoA ∑—Èß Õß¢â“ß

πÕ°‡Àπ◊Õ®“°°√≥’¢â“ßμâππ’È Õ“®æ‘®“√≥“∑” flow pres-

ervation bypass ‡æ◊ËÕ≈¥‚Õ°“ °“√‡°‘¥ brainstem is-

chemia ‡™àπ vertebral artery reconstruction ‚¥¬„™â ra-

dial artery graft (RAG) μàÕ®“° V3 segment ‰ª¬—ß distal

V4 segment (V3-RAG-V4 bypass) À√◊Õ„™â RAG μàÕ®“°

V3 ‰ª¬—ß P2 segment of posterior cerebral artery (V3-

RAG-P2 bypass)11

Conclusion

°“√‡≈“– occipital artery ‚¥¬„™â‡∑§π‘§ çLé shape

skin incision ·≈– multiple-layer dissection of suboc-

cipital muscle ∑”„Àâ “¡“√∂‡≈“– occipital artery ´÷Ëß

¡’§«“¡´—∫´âÕπ¡“°∑“ß°“¬«‘¿“§‰¥âÕ¬à“ß‰¡à¬ÿàß¬“°·≈–

 “¡“√∂√—°…“ patency ¢ÕßÀ≈Õ¥‡≈◊Õ¥‰«â‰¥â®π°«à“®–

∑”°“√ anastomosis Õ’°∑—Èß¬—ß∑”„Àâ surgical field ∑’Ë≈÷°

π—Èπμ◊Èπ¡“°¢÷Èπ ∑”„Àâ°“√∑” anastomosis °—∫ PICA ¡’

§«“¡∂Ÿ°μâÕß·¡àπ¬”¡“°¬‘Ëß¢÷Èπ  àßº≈„Àâ patency rate ¢Õß

bypass graft π—Èπ Ÿßμ“¡‰ª¥â«¬
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