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«“√ “√©∫—∫π’È‡√“¡’∫∑§«“¡πà“ π„®„πÀ≈“¬¥â“π ‡√◊ËÕß·√°‚¥¬

π“¬·æ∑¬å«‘ ‘∑∏‘Ï ‡ ∂’¬√«—π∑π’¬å ‰¥â„Àâ§”·π–π”„π°“√ √ÿª‡«™√–‡∫’¬π

«à“∑”Õ¬à“ß‰√‚√ßæ¬“∫“≈∂÷ß®–‰¡à Ÿ≠‡ ’¬√“¬‰¥â®“°°“√ √ÿª‡«™√–‡∫’¬π

‰¡à∂Ÿ°μâÕßÀ√◊Õ‰¡à ¡∫Ÿ√≥å ´÷Ëß°“√ Ÿ≠‡ ’¬√“¬‰¥âπ’ÈÕ“®‡ªìπÀ≈—°√âÕ¬≈â“π

∫“∑μàÕªï‰¥â„π‚√ßæ¬“∫“≈¢π“¥„À≠à Õ’° 2 ‡√◊ËÕß‡ªìπ√“¬ß“πºŸâªÉ«¬¢Õß

π“¬·æ∑¬åπ“· ß Õ—§√∏√√¡‚™μ‘·≈–§≥–‡√◊ËÕß¢Õß°“√∑” bypass surgery

∑—Èß occipital artery- posterior inferior cerebellar artery (OA-PICA) by-

pass ·≈– çBonneté bypass ´÷Ëß‡ªìπÀ—μ∂°“√°“√ºà“μ—¥À≈Õ¥‡≈◊Õ¥

 ¡Õß∑’Ë¡’ª√–‚¬™πå„π ∂“π°“√≥å∑’Ë®”‡ªìπμà“ßÊ ·≈–ªî¥∑â“¬¥â«¬√“¬ß“π

°“√√—°…“ºŸ âªÉ«¬∑’ Ë‡ªìπ giant hypothalamic hamartoma ¥â«¬«‘∏’

radiofrequency thermocoagulation ‚¥¬‰¥â√—∫º≈°“√√—°…“∑’Ë¥’·≈–‰¡à¡’

¿“«–·∑√°´âÕπ‚¥¬π“¬·æ∑¬åªî¬–≥—∞ À«—ß «— ¥‘Ï«ß»å·≈–§≥–

∑â“¬π’È°Õß∫√√≥“∏‘°“√„§√à¢Õ¢Õ∫§ÿ≥ºŸâπ‘æπ∏å∑ÿ°∑à“π∑’Ë‰¥â ≈–‡«≈“

‡¢’¬π∫∑§«“¡Õ—π¡’ª√–‚¬™πå‡æ◊ËÕ‡º¬·æ√à§«“¡√Ÿâ ŸàºŸâÕà“π √«¡∂÷ßºŸâ∑√ß§ÿ≥«ÿ≤‘

∑ÿ°∑à“π∑’Ë‰¥â°√ÿ≥“ ≈–‡«≈“„π°“√μ√«® Õ∫·≈–°“√¢—¥‡°≈“∫∑§«“¡„Àâ

¡’§«“¡ ¡∫Ÿ√≥å¬‘Ëß¢÷Èπ

π“¬·æ∑¬å°ƒ…≥æ—π∏å ∫ÿ≥¬–√—μ‡«™

(∫√√≥“∏‘°“√)

∫√√≥“∏‘°“√
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✤ §«“¡Õ¬Ÿà√Õ¥¢Õß‚√ßæ¬“∫“≈°—∫°“√ √ÿª‡«™√–‡∫’¬π ....................................................................................................... 1

«‘ ‘∑∏‘Ï ‡ ∂’¬√«—π∑π’¬å

✤ OA-PICA bypass for the treatment of aneurysm of vertebral artery and PICA using çLé ............................... 6

shape incision and multiple-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

π“· ß Õ—§√∏√√¡‚™μ‘, °‘μ‘æ√ »√’Õ¡√√—μπ°ÿ≈

√“¬ß“πºŸâªÉ«¬·≈–∫∑§«“¡ª√‘∑—»πå (Case report and Review article)

✤ çBonneté bypass to M2 segment of middle cerebral artery with radial artery interposition graft: .............. 22

A case report

π“· ß Õ—§√∏√√¡‚™μ‘, °‘μ‘æ√ »√’Õ¡√√—μπ°ÿ≈

✤ Giant hypothalamic hamartoma treated with thermocoagulation: A case report and literature review ........ 32

Piyanat Wangsawatwong, Krishnapundha Bunyaratavej
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§«“¡Õ¬Ÿà√Õ¥¢Õß‚√ßæ¬“∫“≈°—∫°“√ √ÿª‡«™√–‡∫’¬π

«‘ ‘∑∏‘Ï ‡ ∂’¬√«—π∑π’¬å æ∫.««.(ª√– “∑»—≈¬»“ μ√å)

‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ‘…≥ÿ‚≈°

‡æ◊ËÕ‡ªìπ°“√§‘¥§à“√—°…“æ¬“∫“≈∑’Ë‡À¡“– ¡„Àâ°—∫‚√ß

æ¬“∫“≈∑’Ë√—°…“ ‚¥¬¡’°“√ª√—∫ª√ÿß∑—Èß DRG, DRG grou-

per ·≈– RW ‡ªìπ√–¬–μ“¡¢âÕ¡Ÿ≈∑’Ë¡’§«“¡ ¡∫Ÿ√≥å¡“°

¢÷Èπ‡√◊ËÕ¬Ê

„π·ßà¢Õß·æ∑¬åºŸâ∑”°“√√—°…“μâÕß¡’§«“¡μ√–Àπ—°«à“

°“√ √ÿª‚√§·≈–À—μ∂°“√∑’Ë∂Ÿ°μâÕß ‡À¡“– ¡ ¡’§«“¡

 ”§—≠μàÕ DRG ·≈– RW „π°“√·ª√º≈‡ªìπ§à“√—°…“

æ¬“∫“≈∑’Ë‡√’¬°‡∫‘°®“°°Õß∑ÿπμà“ßÊ °“√ √ÿª‚√§·≈–

À—μ∂°“√∑’Ë‰¡à‡À¡“– ¡∑”„Àâ‰¥â§à“ RW μË”°«à“§«“¡‡ªìπ®√‘ß

·∫àß¢âÕ∫°æ√àÕß∑’Ëæ∫‰¥â∫àÕ¬Ê ¥—ßμ—«Õ¬à“ß§◊Õ (§‘¥μ“¡ Thai

DRG version 5)

1.  √ÿª‰¡à∂Ÿ°μâÕß ‡™àπ ºŸâªÉ«¬¡’ principal diagnosis

: Acute subdural hematoma ∑”°“√ºà“μ—¥‡Õ“‡≈◊Õ¥ÕÕ°

·≈â« √ÿª Operation: craniotomy ·∑π∑’Ë®– √ÿª craniotomy

with clot removal § à“RW ≈¥≈ß‰ª 2.8056

(ª√–¡“≥√âÕ¬≈– 256)

„πªí®®ÿ∫—π √“¬‰¥â à«π„À≠à¢Õß‚√ßæ¬“∫“≈„π

 —ß°—¥°√–∑√«ß “∏“√≥ ÿ¢ ‡∫‘°®à“¬§à“√—°…“æ¬“∫“≈®“°

3 °Õß∑ÿπÀ≈—° ‰¥â·°à °Õß∑ÿπÀ≈—°ª√–°—π ÿ¢¿“æ (Uni-

versal Coverage Scheme: UC) °Õß∑ÿπ «— ¥‘°“√°“√

√—°…“æ¬“∫“≈¢Õß¢â“√“™°“√ (Civil Servant Medical Ben-

efit Scheme: CSMBS) ·≈–°Õß∑ÿπª√–°—π —ß§¡ (Social

Security Scheme : SSS) ¡’√–‡∫’¬∫°“√‡∫‘°®à“¬

μà“ßÊ°—πÕÕ°‰ª ·μà∑—ÈßÀ¡¥¡’°“√§‘¥§à“√—°…“æ¬“∫“≈„Àâ

·°à‚√ßæ¬“∫“≈μ“¡√–∫∫°≈ÿà¡«‘π‘®©—¬‚√§√à«¡ (Diagnosis

Related Group: DRG) ‰¡à„™à√–∫∫°“√®à“¬μ“¡°‘®°√√¡

(fee for service) ¥—ß‡™àπ„πÕ¥’μ °“√‡∫‘°®à“¬μ“¡ DRG

‡ªìπ°“√®—¥ √√ß∫ª√–¡“≥„π°≈ÿà¡ºŸâªÉ«¬„π ‚¥¬„™â¢âÕ¡Ÿ≈

°“√«‘π‘®©—¬‚√§ À—μ∂°“√°“√ºà“μ—¥ Õ“¬ÿ ·≈–«‘∏’°“√

®”Àπà“¬ºŸâªÉ«¬ ´÷Ëß®–· ¥ßª√– ‘∑∏‘¿“æ„π°“√√—°…“·≈–

§«“¡√ÿπ·√ß¢Õß‚√§ ‡√‘Ë¡¡’°“√«‘®—¬‡¡◊ËÕªï æ.». 2536

·≈–∑¥≈Õß„™â„π°“√‡∫‘°®à“¬„π°≈ÿà¡‡©æ“–μà“ßÊ μ—Èß·μàªï

æ.». 2540 ®π°√–∑—Ëß„™â„π°“√‡∫‘°®à“¬°Õß∑ÿπÀ≈—°

ª√–°—π ÿ¢¿“æ„πªï æ.». 2544 (Thai DRG version 3)

·≈–„πªí®®ÿ∫—π„™â„π°“√§”π«≥°“√‡∫‘°®à“¬®“°°Õß∑ÿπ

À≈—°∑—Èß 3 °Õß∑ÿπ √«¡∑—Èßæ—≤π“¡“®π‡ªìπ Thai DRG ver-

sion 6 „πªí®®ÿ∫—π (ª√–°“»„™â‚¥¬°Õß∑ÿπ¢â“√“™°“√ „π

«—π∑’Ë 1 ¡°√“§¡ 2561) ®“° DRG ¡’°“√§”π«≥§à“πÈ”

Àπ—° —¡æ—∑∏å (Relative Weight: RW) ¢Õß·μà≈– DRG
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2. ≈”¥—∫°“√ √ÿª‰¡à∂Ÿ°μâÕß ‡™àπ ºŸâªÉ«¬Õÿ∫—μ‘‡Àμÿ

æ∫«à“¡’ open depressed skull fracture ·≈– epidural

hematoma §«√®– √ÿª Principal Dx : epidural hematoma

‰¡à„™à open depressed skull fracture ‡æ√“–§à“ RW ≈¥

≈ß‰ª 0.4241

®“°°“√ √ÿª‚√§·≈–À—μ∂°“√μ“¡ DRG grouper

®–‡ÀÁπ«à“¡’√À— °≈ÿà¡‚√§∑’Ë· ¥ß∂÷ß§«“¡√ÿπ·√ß¢Õß°“√

√—°…“ºŸâªÉ«¬ §◊Õ level of CC ‰¥â·°àμ—«‡≈¢À≈—° ÿ¥∑â“¬„π

DRG ‚¥¬∑’Ë 0 À¡“¬∂÷ß mild CC, 1 À¡“¬∂÷ß moderate

CC, 2 ·≈– 3 À¡“¬∂÷ß severe ·≈– catastrophic cc

μ“¡≈”¥—∫

3.  √ÿª‰¡à§√∫ ‡ªìπªí≠À“∑’Ëæ∫∫àÕ¬ ·≈–∑”„Àâ§à“

RW μË”°«à“§«“¡‡ªìπ®√‘ß ‡™àπ ºŸâªÉ«¬™“¬Õ“¬ÿ 54 ªï Dx:

Left basal ganglion hemorrhage ¡’‚√§ª√–®”μ—« Atrial

fibrillation ‰¡à‰¥â∑”ºà“μ—¥ Õ¬Ÿà √æ. 10 «—π √–À«à“ßπÕπ

√æ. ‡°‘¥·º≈°¥∑—∫ grade 1 ∂â“‰¡à √ÿª‚√§√à«¡·≈–‚√§

·∑√° §à“ RW ≈¥≈ß‰ªμ“¡∑’Ë· ¥ß

πÕ°®“°°“√ √ÿª‚√§·≈–À—μ∂°“√„Àâ§√∫  ¡∫Ÿ√≥å

μ“¡∑’Ë‰¥â¡’°“√¥Ÿ·≈√—°…“®√‘ß·≈–¡’¢âÕ¡Ÿ≈„π‡«™√–‡∫’¬π·≈â«

μâÕß∑√“∫«à“°“√≈ß¢âÕ¡Ÿ≈‚√§„π à«π comorbid ·≈– com-

plication  “¡“√∂≈ß‰¥â‰¡à‡°‘π 15 ‚√§ À¡“¬§«“¡«à“

§«√≈ß‚√§∑’Ë¡’§«“¡ ”§—≠∑—Èß„π°“√√—°…“·≈–¡’º≈μàÕ§à“

RW ‡π◊ËÕß®“°‚√§∫“ß‚√§∑’Ë √ÿªÕ“®‰¡à‡ª≈’Ë¬π·ª≈ß§à“ RW

πÕ°®“°π’È À—μ∂°“√∑’Ë∑“ß»—≈¬°√√¡ª√– “∑∑”∫àÕ¬·≈–

μâÕß‰¡à≈◊¡ √ÿª §◊Õ tracheostomy ‡æ√“–®–¡’§à“ RW  Ÿß

¢÷Èπ¡“°‚¥¬‡©æ“–ºŸâªÉ«¬∑’ËπÕπ‡°‘π°«à“ 20 «—π

ºŸâ‡¢’¬π∑¥≈Õß √ÿª‚√§·≈–À—μ∂°“√μ“¡ DRG grou-

per ‚¥¬·∫àß°≈ÿà¡ comorbid & complication ∑’Ëæ∫∫àÕ¬

∑“ß»—≈¬°√√¡ª√– “∑ æ∫«à“ ·μà≈–√–¥—∫ CC ‰¥â·°à‚√§

¥—ßπ’È

Mild CC : Ac. Posthemorrhagic anemia
Electrolyte imbalance
Mild infection - URL, UTI
Sepsis

Mod. CC. : Organ failure eg. Heart failure, AF, cardiac
arrest with successful resuscitation, liver
failure, coagulation defect

Severe CC. : Severe infection eg. Ac. Respiratory failure,
pneumonia, pyelonephritis, influenza,
pressure sore
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‚¥¬°“√ √ÿª‚√§∑’ËÕ¬Ÿà„π CC √–¥—∫‡¥’¬«°—π°’Ë‚√§°Áμ“¡

®–‰¥â§à“ RW ‡¥‘¡ ‰¡à‰¥â¡’§à“ RW ‡æ‘Ë¡¢÷Èπμ“¡®”π«π‚√§

∑’Ë √ÿª ·μà°“√∑’Ë¡’√À— ‚√§∑’ËÕ¬Ÿà„π√–¥—∫ CC μà“ß°—π Õ“®¡’

º≈‡æ‘Ë¡§«“¡√ÿπ·√ß¢Õß CC ‰¥â ‡™àπ hypokalemia Õ¬Ÿà„π

°≈ÿà¡ mild CC ∂â“√à«¡°—∫ atrial fibrillation „π°≈ÿà¡ mod-

erate CC ®–ª√—∫°≈ÿà¡ DRG „ÀâÕ¬Ÿà„π°≈ÿà¡ severe CC

À√◊Õ„π∫“ß°√≥’∑’Ë¡’ infection ∑’ËÕ¬Ÿà„π°≈ÿà¡ severe CC 2

‚√§ ‡™àπ pressure sore √à«¡°—∫ pneumonia ®–‡æ‘Ë¡

§«“¡√ÿπ·√ß DRG „ÀâÕ¬Ÿà„π°≈ÿà¡ catastrophic CC ∂â“¥Ÿ∑’Ë

§à“ RW ∑’Ë‡æ‘Ë¡¢÷Èπ®–‡ÀÁπ«à“∫“ß§√—Èß‡æ‘Ë¡¢÷Èπ‡ªìπμ—«‡≈¢‰¡à

¡“°π—° ·μàÕ¬à“≈◊¡«à“∫“ß‚√§∑’Ë¡’º≈μàÕ RW π—Èπ „π‚√ß

æ¬“∫“≈¢Õß‡√“Õ“®¡’®”π«π¡“°„π·μà≈–ªï ‡™àπ‚√ß

æ¬“∫“≈æÿ∑∏™‘π√“™œ ¡’®”π«πºŸâªÉ«¬∑’Ë¡’¿“«– hypokale-

mia 313 «‘π‘®©—¬μàÕªï pressure sore 670 «‘π‘®©—¬μÕªï

(√“¬ß“πª√–®”ªï √æ.æÿ∑∏™‘π√“™œ ªïß∫ª√–¡“≥ 2560)

§‘¥‡ªìπ√“¬‰¥â∑’Ë‡æ‘Ë¡¢÷Èπμ“¡ DRG group ¡Ÿ≈§à“À≈“¬≈â“π

∫“∑ ¬—ß‰¡à√«¡‚√§√à«¡Õ◊ËπÊ ∑’Ë¡’°“√√—°…“·μà‰¡à‰¥â √ÿª

‰«â  ”À√—∫‚√ßæ¬“∫“≈„À≠àÊ §à“ CMI ∑’Ë‡ª≈’Ë¬π‰ª‡æ’¬ß

0.1 Õ“®¡’§à“ Ÿß∂÷ß‡°◊Õ∫√âÕ¬≈â“π∫“∑ πÕ°®“°π’ È

¬—ß¡’√“¬≈–‡Õ’¬¥∑’Ë‰¥â®“°°“√ √ÿª‚√§·≈–À—μ∂°“√§◊Õ „π

ºŸâªÉ«¬∑“ß»—≈¬°√√¡ª√– “∑∑’Ë¡’°“√ºà“μ—¥„π admission

‡¥’¬«°—π°’ Ë§√— Èß°Áμ“¡ ®–‰¥â§à“ RW ‡ ¡◊Õπºà“μ—¥∑“ß

√–∫∫ª√– “∑§√— Èß‡¥’¬« ¬°‡«âπ°“√ºà“μ—¥∑’ Ë‡°’ Ë¬«°—∫

°“√∫“¥‡®Á∫∑“ß ¡Õß ∑’Ë°“√ºà“μ—¥À≈“¬§√—Èß®–¡’§à“ RW

‡æ‘Ë¡¢÷Èπ

ºŸâ‡¢’¬π‰¥â∑”μ“√“ßμ“¡‚√§∑“ß»—≈¬°√√¡ª√– “∑

∑’Ëæ∫∫àÕ¬„π‚√ßæ¬“∫“≈»Ÿπ¬å ‡æ◊ËÕ„Àâ‡ÀÁπ§à“ RW ∑’Ë¡’§à“

μà“ßÊ°—π μ“¡§«“¡√ÿπ·√ß¢Õß‚√§∑’Ë √ÿª

No surgery

No CC. Mid CC Mod CC Seve CC Case CC

Concussion 0.2727 0.5009 0.5986 1.1008 3.7701

Skull fracture 0.6732 1.1306 1.4276 2.3464 5.0183

Other focal or 1.0973 1.9688 .4030 3.5308 5.0945
diffuse injury

SAH, ICH infarction 1.0563 1.3330 1.4058 2.2846 5.2774
(0.8459) (1.115) (1.5477) (1.7310) (2.7443)

Stroke 0.6099 0.8016 0.8840 1.4502 3.9456

TA 0.5478 0.931 0.8525 1.3167 3.6201

Brain tumor 0.7611 1.096 1.6306 3.5262

SAH (160)

No CC. Mild CC Mod CC Severe CC Catas CC

Conservative 1.0563 1.3330 1.4058 2.2846 5.2774
(0.8459) (1.1888) (1.5477) (1.7310) (2.7443)

Ventriculostomy /VP shunt 5.2934 6.9334 8.8684 10.4282

Clipping

Ventriculostomy + clipping

Clipping+ decompressive
craniectomy

Clipping + decompressive
with graft 10.9561 12.0307 13.7177 15.9951

Clipping + shunt

EVD + clipping + shunt

EVD + clipping
+ decompress + shunt

Above + tracheostomy
(> 20 d) 18.2866 20.9294 23.2187

ICH (161)

No CC. Mild CC Mod CC Severe CC Catas CC

Conservative 1.0563 1.3330 1.4058 2.2846 5.2774
(0.8459) (1.1888) (1.5477) (1.7310) (2.7443)

Ventriculostomy (02.2)/
VP shunt (02.34)

EVD (02.2)
+ shunt (02.34) 5.2934 6.9334 8.8684 10.4282

Remove clot (01.39)

Remove clot (01.39)
+ shunt (02.34)

Above + tracheostomy 18.2866 20.9284 23.2187
(> 20 d)

Infarction (163)

No CC. Mild CC Mod CC Severe CC Catas CC

Conservative 1.0563 1.3330 1.4058 2.2846 5.2774
(0.8459) (1.1888) 1.5477) (1.7310) (2.7443)

1. Decompressive
craniectomy (01.25)

2. Decompressive with
dura graft (02.12) 5.2934 6.9334 8.8684 10.4282

1 + shunt (02.34)

2 + shunt (02.34)

Above + tracheostomy

(> 20 d) 18.2866 20.9284 23.2187

*( ) À¡“¬∂÷ß ºŸâªÉ«¬®”Àπà“¬‚¥¬°“√ refer
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§à“ RW ∑’Ë‰¥â®“°°“√ √ÿª‚√§·≈–À—μ∂°“√ ∑”„Àâ

‡°‘¥√“¬√—∫¿“¬„π‚√ßæ¬“∫“≈μ“¡∑’Ë· ¥ß„Àâ‡ÀÁπ„π¢â“ß

μâπ·≈â« ·μà ‘Ëß∑’Ë§«√æ‘®“√≥“¥â«¬§◊Õ √“¬®à“¬∑’Ë‡æ‘Ë¡¢÷Èπ

®“°°“√∑’ËºŸâªÉ«¬Õ¬Ÿà‚√ßæ¬“∫“≈π“π‚¥¬‰¡à®”‡ªìπ ‡π◊ËÕß

®“°§à“ RW ∑’Ë‰¥â ®–¡’™à«ß‡«≈“∑’Ë‰¡à¡’°“√‡ª≈’Ë¬π·ª≈ß

·¡â«à“ºŸâªÉ«¬®–πÕπ‚√ßæ¬“∫“≈π“π°Áμ“¡ ·μà∂â“«—ππÕπ

πâÕ¬‡°‘π‰ª®–¡’°“√ª√—∫§à“πÈ”Àπ—° —¡æ—∑∏åμ“¡«—ππÕπ §◊Õ

Adjusted RW (Adj RW) ∑’Ëπ”¡“§‘¥√“¬‰¥â¢Õß‚√ßæ¬“∫“≈

¥—ßπ—Èπ «—ππÕπ (length of stay : LOS) ∑’Ë‡À¡“– ¡∑”„Àâ

‚√ßæ¬“∫“≈¡’√“¬√—∫∑’Ë ¡¥ÿ≈°—∫√“¬®à“¬ ‡™àπ ºŸâªÉ«¬ Rup-

tured cerebral aneurysm √—°…“·≈–ºà“μ—¥„π‚√ßæ¬“∫“≈

æÿ∑∏™‘π√“™ æ‘…≥ÿ‚≈° ®”π«π«—ππÕπ„π™à«ß 6-43 «—π

¡’§à“ Adj RW §ß∑’Ë À¡“¬§«“¡«à“„π™à«ß‡«≈“π’È √æ.®–‡∫‘°‰¥â

76,931 ∫“∑ (6,700 ∫“∑μàÕ RW) „π¢≥–∑’Ë √æ.æÿ∑∏

™‘π√“™œ ¡’§à“„™â®à“¬‡©≈’Ë¬μàÕ§πª√–¡“≥ 4,000 ∫“∑

μàÕ«—π ¥—ßπ—Èπ ‡æ◊ËÕ„Àâ‰¥â√“¬√—∫¡“°°«à“√“¬®à“¬ ºŸâªÉ«¬

√“¬π’È¡’ LOS ‰¡à‡°‘π 19 «—π (μ—«‡≈¢∑’Ë„°≈â‡§’¬ß§«“¡®√‘ß

¢÷ÈπÕ¬Ÿà°—∫§à“„™â®à“¬„π°“√√—°…“‚√§π—Èπμ“¡®”π«π«—π)

Traumatic intracranial hemorrhage (EDH SO640)

No CC. Mild CC Mod CC Severe CC Catas CC

Conservative 1.0973 1.9688 2.4030 3.5308 5.0945

Remove clot 3.9029 4.2439 5.1576 6.2971 8.6872

Remove clot + decompressive

Remove EDH, recraniotomy remove EDH 6.9138 8.7453 10.8629 14.4059

Remove EDH, rt, Recraniotomy remove
EDH, rt and craniotomy remove SDH it

Remove clot + shunt

Remove clot + decompressive + shunt 3.9029 4.2439 5.156 6.2971 8.6872

Craniectomy for opened depressed FX

Above + tracheostomy (> 20 d) 18.2866 20.9284 23.2187
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‡Õ° “√Õâ“ßÕ‘ß

1. °≈ÿà¡«‘π‘®©—¬‚√§√à«¡: °“√æ—≤π“·≈–ª√–‚¬™πå„πª√–‡∑»

‰∑¬ (DIAGNOSIS RELATED GROUP: DEVELOPMENTS

AND USES IN THAILAND) »ÿ¿ ‘∑∏‘Ï æ√√≥“√ÿ‚≥∑—¬

§≥–·æ∑¬»“ μ√å ¡À“«‘∑¬“≈—¬π‡√»«√ ®—ßÀ«—¥æ‘…≥ÿ‚≈°

65000 ∏—π«“§¡ 2544

2. √“¬ß“πª√–®”ªï ‚√ßæ¬“∫“≈æÿ∑∏™‘π√“™ æ‘…≥ÿ‚≈°

‚¥¬ √ÿª √“¬‰¥â¢Õß‚√ßæ¬“∫“≈®“°°“√√—°…“

æ¬“∫“≈ºŸâªÉ«¬¡“®“°°“√‡æ‘Ë¡√“¬√—∫∑’Ë‰¥â¡“®“°°“√ √ÿª

‚√§·≈–‡«™√–‡∫’¬π∑’Ë§√∫∂â«π ∂Ÿ°μâÕß ¡’§ÿ≥¿“æμ“¡

À≈—°‡°≥±å°“√ √ÿª ‡æ’¬ß·μà„Àâ·æ∑¬å∑ÿ°∑à“πμ√–Àπ—°∂÷ß

§«“¡ ”§—≠¢Õß°“√ √ÿª‚√§·≈–À—μ∂°“√∑’Ë‰¥â°√–∑”μàÕ

§π‰¢â √«¡∑—ÈßμâÕß¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈„π‡«™√–‡∫’¬π‡æ◊ËÕ

‡ªìπÀ≈—°∞“π„π°“√ √ÿª‚√§·≈–À—μ∂°“√π—ÈπÊ ·≈–°“√

≈¥√“¬®à“¬‚¥¬°“√≈¥«—ππÕπ∑’Ë‰¡à®”‡ªìπ≈ß ‡™àπ °“√

‡μ√’¬¡ºŸâªÉ«¬„Àâæ√âÕ¡°àÕπ«—πºà“μ—¥ ‡ªìπμâπ
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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

π“· ß Õ—§√∏√√¡‚™μ‘, æ.∫. «.«. ª√– “∑»—≈¬»“ μ√å

°‘μ‘æ√ »√’Õ¡√√—μπ°ÿ≈, æ.∫. «.«. ª√– “∑»—≈¬»“ μ√å

Àπà«¬ª√– “∑»—≈¬»“ μ√å ¿“§«‘™“»—≈¬»“ μ√å

§≥–·æ∑¬»“ μ√å«™‘√æ¬“∫“≈ ¡À“«‘∑¬“≈—¬π«¡‘π∑√“∏‘√“™

∫∑§—¥¬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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çBonneté bypass to M2 segment of middle cerebral
artery with radial artery interposition graft:

A case report
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∫∑§—¥¬àÕ

π‘æπ∏å©∫—∫π’È√“¬ß“π°“√√—°…“ºŸâªÉ«¬ symptomatic common carotid occlusion ¥â«¬ Bonnet bypass ‚¥¬„™â

radial artery ‡ªìπ interposition graft ∑”„Àâ contralateral superficial temporal artery ¡’§«“¡¬“«¡“°¢÷Èπ

®π‡æ’¬ßæÕ∑’Ë®–μàÕ°—∫ middle cerebral artery ‰¥â √à«¡°—∫ indirect bypass ·≈–∑∫∑«π«√√≥°√√¡∑’Ë‡°’Ë¬«°—∫°“√

ºà“μ—¥‡∑§π‘§π’È

Abstract

This article reports a patient with symptomatic common carotid occlusion who is treated with Bonnet

bypass (using radial artery interposition graft for elongating the contralateral superficial temporal artery) and

indirect bypass. The literature related to this technique was reviewed.

√“¬ß“πºŸâªÉ«¬·≈–∫∑§«“¡ª√‘∑—»πå

(Case report and Review article)

Introduction

çBonnet bypassé ‰¥â∂Ÿ°√“¬ß“π‡ªìπ§√—Èß·√°‚¥¬

Spetzler ·≈–§≥–„πªï 1980 „™â„π°“√√—°…“ºŸâªÉ«¬ squa-

mous cell carcinoma ∑’Ë≈‘Èπ´÷Ëß®”‡ªìπμâÕßμ—¥ common

carotid artery (CCA) ¢â“ßÀπ÷Ëß1 πÕ°®“°π’È Bonnet by-

pass ¬—ß∂Ÿ°„™â„π°“√√—°…“¿“«– steno-occlusive disease

„π√“¬∑’Ë‰¡à¡’ ipsilateral superficial temporal artery (STA)

Õ’°¥â«¬2-4 „π√“¬ß“πºŸâªÉ«¬©∫—∫π’È√“¬ß“πºŸâªÉ«¬®”π«π

Àπ÷Ëß√“¬∑’Ë¡’¿“«– common carotid artery occlusion

´÷Ëß¡“¥â«¬Õ“°“√ low-flow stroke ·≈–∑∫∑«π«√√≥

°√√¡∑’Ë‡°’Ë¬«°—∫°“√ºà“μ—¥‡∑§π‘§π’È

Case report

ºŸâªÉ«¬™“¬Õ“¬ÿ 63 ªï ¡’Õ“°“√·¢π¢“´â“¬ÕàÕπ·√ß

∑—π∑’∑—π„¥‡¡◊ËÕ 3 ‡¥◊Õπ°àÕπ Õ“°“√ÕàÕπ·√ß§àÕ¬Ê¥’¢÷Èπ

‡√◊ËÕ¬Ê μ√«®√à“ß°“¬æ∫ normal consciousness, left
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hemiparesis (·¢π grade II, ¢“ grade III) ∑” brain mag-

netic resonance imaging (MRI) ·≈– magnetic reso-

nance angiography (MRA) æ∫ multiple small

hyperintensity and restricted diffusion area ∫√‘‡«≥ right

frontoparietal subcortical region ·≈– right common

carotid artery (CCA) occlusion (√Ÿª∑’Ë 1) ‚√§ª√–®”μ—«¡’

polycythemia vera, hypertension ·≈– dyslipidemia

Õ“°“√ÕàÕπ·√ß§àÕ¬Ê¥’¢÷Èπ‡√◊ËÕ¬Ê®π “¡“√∂‡¥‘π‡Õß‰¥â

°àÕπºà“μ—¥μ√«®√à“ß°“¬æ∫ normal consciousness, left

hemiparesis grade IV - IV+

Brain computed tomography angiography (CTA)

æ∫ right CCA occlusion ‚¥¬ right middle cerebral ar-

tery (MCA) ‰¥â√—∫ blood supply ¡“®“° left internal ca-

rotid artery (ICA) ºà“π∑“ß anterior communicating ar-

tery (AcoA), ‰¡àæ∫ stenosis of right MCA, ‰¡àæ∫ right

external carotid artery (ECA), right superficial tempo-

ral artery (STA) ·≈– right occipital artery (OA), frontal

branch of left STA ¡’¢π“¥„À≠à·≈–¬“«,  à«π parietal

branch ¡’¢π“¥‡≈Á° (√Ÿª∑’Ë 2)

CT perfusion æ∫ prolong mean transit time (MTT)

(> 8 sec), MTT ratio > 2 and decreased cerebral blood

flow (CBF) (< 80%) ∑’Ë∫√‘‡«≥ right frontoparietal

subcortical area · ¥ß∂÷ß¿“«– decreased cerebrovas-

cular reserve „π√–¬– hemodynamic failure stage II

‚¥¬Õâ“ßÕ‘ßμ“¡ Japanese EC-IC Bypass Trial (JET)

study5-8 (√Ÿª∑’Ë 3)

ª√–‡¡‘π hand circulation ¥â«¬°“√∑” Allen test9

¢â“ß¢«“‰¥â 5 «‘π“∑’ ·≈–¢â“ß´â“¬‰¥â 2 «‘π“∑’

Operative procedure: ¥¡¬“ ≈∫·∫∫ general an-

esthesia ®—¥∑à“ºŸâªÉ«¬„π∑à“πÕπÀß“¬ Àπâ“μ√ß „ à Mayfield

head clamp (√Ÿª∑’Ë 4) „™â Doppler À“μ”·Àπàß¢Õß fron-

tal ·≈– parietal branch of left STA ·¢π´â“¬°“ßÕÕ°

√Ÿª∑’Ë 1 A · ¥ß FLAIR sequence ¡’ hyperintense lesion ∫√‘‡«≥ centrum semiovale. B ·≈– C · ¥ß DWI ¡’ restrict diffusion

∫√‘‡«≥ posterior ·≈– deep watershed area ¥â“π¢«“. D · ¥ß¿“æ MRA ‰¡àæ∫ common, external ·≈– internal

carotid artery ¢â“ß¢«“

A B

C D
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√Ÿª∑’Ë 2 A · ¥ß 3D CTA ‰¡àæ∫ common, external ·≈– internal carotid artery ¢â“ß¢«“ cross flow ºà“π¡“∑“ß anterior

communicating artery. B C D E · ¥ß superficial temporal artery ·≈–·π« scalp incision (‡ âπ ’πÈ”‡ß‘π)

√Ÿª∑’Ë 3 · ¥ß CT perfusion æ∫«à“¡’°“√≈¥≈ß¢Õß CBF ·≈– prolonged MTT ¥â“π¢«“
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‡æ◊ËÕ‡≈“– radial artery graft (RAG) À≈—ß®“°‡≈“– RAG

·≈â« „™â pressure distension technique10 ‡æ◊ËÕªÑÕß°—π

vasospasm ¢Õß graft ¥â«¬ heparinized saline ª√—∫

‡μ’¬ß‡Õ’¬ß‰ª¥â“π¢«“ª√–¡“≥ 30 Õß»“ ≈ß scalp inci-

sion ·∫∫ bilateral frontotemporal incision μ“¡√Ÿª (√Ÿª∑’Ë

2, 4) ‚¥¬‡√‘Ë¡∑’Ë¥â“π´â“¬°àÕπ ≈ß¡’¥μ“¡·π« parietal

branch of left STA ‚§âß‰ª¥â“π frontal ‰ªμ—¥°—∫ distal

portion of frontal branch of left STA ‡≈“– left STA ∑—Èß

frontal ·≈– parietal branch ®“° distal part ‰ª proximal

part ®π∂÷ß STA trunk √—°…“ patency ¢Õß parietal branch

‰«â ‡¡◊ËÕ∑”°“√‡≈“–‡ √Á®æ∫«à“ parietal branch of STA ¡’

¢π“¥‡≈Á°¡“° ®÷ß„™â frontal branch ‡æ◊ËÕ‡ªìπ graft ‡æ’¬ß

‡ âπ‡¥’¬« μ—¥ frontal branch of STA ™‘¥°—∫ bifurcation

®–‰¥â frontal branch of STA ¬“«ª√–¡“≥ 10 ´¡. „™â

pressure distension technique ‡™àπ°—π π” RAG ¡“μàÕ

°—∫ª≈“¬ STA  à«π∑’Ëμ‘¥Õ¬Ÿà°—∫Àπ—ß»’√…–¥â«¬ end-to-end

anastomosis ‚¥¬„™â nylon 9-0 ·∫∫ interrupt suture

®“°π—Èππ” frontal branch of STA ∑’Ë‡μ√’¬¡‰«â¡“μàÕ°—∫ dis-

tal end of RAG ¥â«¬ end-to-end anastomosis ‡™àπ°—π

ª√—∫‡μ’¬ß‡Õ’¬ß‰ª¥â“π´â“¬ª√–¡“≥ 30 Õß»“ ‡ªî¥ scalp

incision ¥â“π¢«“ ‡ªî¥ right frontotemporal craniotomy

°√Õ outer cortex ¢Õß°–‚À≈°»’√…–„Àâ‡ªìπ√àÕß«“ß graft

„π·π« coronal ‡¢â“ Ÿà craniotomy ∑’Ë‡μ√’¬¡‰«â ‡ªî¥ Sylvian

fissure À“ inferior trunk of M2 ∑”°“√μàÕ distal end of

STA °—∫ inferior trunk of M2 ¥â«¬ end-to-side anasto-

mosis (√Ÿª∑’Ë 5) À≈—ß®“°∑”°“√μàÕ‡ âπ‡≈◊Õ¥‡√’¬∫√âÕ¬

∑”°“√¬◊π¬—π patency ¢Õß‡ âπ‡≈◊Õ¥¥â«¬ microdoppler

·≈– indocyanine green ‡¬Á∫ pericranium ªî¥∫π√àÕß∑’Ë«“ß

graft ‡¬Á∫ªî¥ dura ‰¡à„Àâ√—¥ graft π” muscle patch ÀàÕ

√Õ∫ graft ∫√‘‡«≥∑’Ëºà“π¢Õ∫ dura ∑” indirect bypass

¥â«¬‡∑§π‘§ Encephalo-duro-arterio-myosynangiosis

(EDAMS)11,12 ‚¥¬ Õ¥ dura ‡¢â“¥â“π„π°–‚À≈°»’√…–

√Ÿª∑’Ë 4 · ¥ß°“√„ à Mayfield head clamp ·≈– scalp

incision

STA: superficial temporal artery

fSTA: frontal branch of STA

pSTA: parietal branch of STA
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π” temporalis muscle ªî¥·∑π dura ‚¥¬‡¬Á∫¢Õ∫¢Õß

muscle °—∫¢Õ∫ dura ∑’ËÕ¬Ÿà¥â“ππÕ° ªî¥°–‚À≈°»’√…–

„Àâ‡À≈◊Õ™àÕß∫√‘‡«≥∑’Ë bypass graft «‘Ëß‡¢â“°–‚À≈° π” bone

dust ªíôπ‡ªìπ°âÕπ«“ß‰«âμ√ß∫√‘‡«≥ pterion ‡¬Á∫ temporalis

fascia °—∫√Ÿ∑’Ë‡®“–‰«â∫π°–‚À≈° ·≈–‡¬Á∫ scalp μ“¡ª°μ‘

À≈—ßºà“μ—¥ ºŸâªÉ«¬μ◊Ëπ√Ÿâ ÷°μ—«¥’ motor power ‡∑à“

‡¥‘¡°—∫°àÕπºà“μ—¥ ∑” CTA ‰¡à¡’‡≈◊Õ¥ÕÕ°„π°–‚À≈°»’√…–

·≈–‡ÀÁπ bypass graft ∑’Ë∑”‰«â®“° left STA ‡¢â“ Ÿà right MCA

™—¥‡®π (√Ÿª∑’Ë 6) ∑”°“√§«∫§ÿ¡ systolic blood pressure

< 140 mmHg ‡ªìπ‡«≈“ 7 «—π ·≈–‡√‘Ë¡„Àâ Aspirin 81 mg/

day À≈—ßºà“μ—¥«—π∑’Ë 3 æ∫«à“¢Õ∫·º≈ºà“μ—¥Ωíòß scalp flap

¡’ ’§≈È”‡≈Á°πâÕ¬ ®÷ßμ—¥‰À¡À≈—ßºà“μ—¥ 14 «—π À≈—ßμ—¥

‰À¡æ∫«à“·º≈¥’ ‰¡à·¬° ‰¡à¡’¿“«–·∑√°´âÕπÕ◊ËπÊ ®÷ß„Àâ

°≈—∫∫â“π

À≈—ßºà“μ—¥ 4 ‡¥◊Õπ°àÕπ∂÷ßπ—¥∑” CT perfusion

À≈—ß°“√ºà“μ—¥ ºŸâªÉ«¬ –¥ÿ¥≈â¡∑’Ë∫â“π »’√…–°√–·∑°æ◊Èπ

‰¡àÀ¡¥ μ‘ ≠“μ‘‰¡à‰¥âæ“ºŸâªÉ«¬‰ªæ∫·æ∑¬å À≈—ß®“°π—ÈπºŸâ

ªÉ«¬¡’Õ“°“√‡¥‘π·¬à≈ß∑’≈–πâÕ¬ ·¢π¢“¢â“ß´â“¬¥Ÿ‡°√Áß

·≈–ÕàÕπ·√ß≈ß

∑” CTA ·≈– CT perfusion À≈—ßºà“μ—¥ª√–¡“≥ 4

‡¥◊Õπ (√Ÿª∑’Ë 7 ·≈– 8) æ∫«à“¡’ chronic subdural he-

matoma ∑—Èß Õß¢â“ß ¢â“ß¢«“Àπ“ª√–¡“≥ 1.5 ´¡.

¢â“ß´â“¬Àπ“ª√–¡“≥ 1 ´¡. ·≈–‰¡àæ∫ bypass graft CT

perfusion ¬—ß¡’¿“«– hypoperfusion ¥â“π¢«“Õ¬Ÿà ºŸâªÉ«¬

‰¥â√—∫°“√ºà“μ—¥ bilateral burr holes with irrigation À≈—ß

ºà“μ—¥Õ“°“√ÕàÕπ·√ß ’́°´â“¬¥’¢÷Èπ‡≈Á°πâÕ¬ motor power

ª√–¡“≥ grade 4 ‰¥â√—∫°“√∑”°“¬¿“æ∫”∫—¥μàÕ‡π◊ËÕß

Discussion and Review literatures

çBonnet bypassé ‰¥â∂Ÿ°√“¬ß“π‡ªìπ§√—Èß·√°‚¥¬

Spetzler ·≈–§≥–„πªï 1980 „™â„π°“√√—°…“ºŸâªÉ«¬ squa-

mous cell carcinoma ∑’Ë≈‘Èπ´÷Ëß®”‡ªìπμâÕßμ—¥ common

√Ÿª∑’Ë 5 · ¥ß intraoperative finding À≈—ß‡ √Á® ‘Èπ°“√μàÕ‡ âπ‡≈◊Õ¥ ·≈–¿“æ«“¥· ¥ß°“√μàÕ‡ âπ‡≈◊Õ¥

A1: first segment of anterior communicating artery, ICA: internal carotid artery, M1: first segment of middle

cerebral artery, STA: superficial temporal artery, fSTA: frontal branch of STA, pSTA: parietal branch of STA
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√Ÿª∑’Ë 6 · ¥ß postoperative 3D-CTA ·≈–·π« scalp incision (·π« staples)

√Ÿª∑’Ë 7 · ¥ß 3D-CTA À≈—ß°“√ºà“μ—¥ 4 ‡¥◊Õπ A-C æ∫ bilateral chronic subdural hematoma. D-E ‰¡àæ∫ bypass graft ®“°

STA ¥â“π´â“¬„π√àÕß°–‚À≈°»’√…– F ‰¡àæ∫ bypass graft ‡™◊ËÕ¡μàÕ°—∫ MCA ¢â“ß¢«“
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carotid artery ¢â“ßÀπ÷Ëß‚¥¬ cross flow ®“°Ωíòßμ√ß¢â“¡‰¡à

‡æ’¬ßæÕ·≈–‰¡à¡’ artery „π¢â“ß‡¥’¬«°—π∑’Ë®– “¡“√∂„™â‡ªìπ

donor artery „π°“√∑” extracranial to intracranial (EC-

IC) bypass ‡æ◊ËÕ‡ªìπ flow replacement ‰¥â √“¬ß“π©∫—∫

π’È‡≈◊Õ°„™â saphenous vein graft μàÕ®“° contralateral STA

‰ª¬—ß MCA À≈—ß∑”°“√ bypass ‡ √Á®®÷ß∑” carotid liga-

tion1

„πªï 1993 Kinugasa ·≈–§≥–√“¬ß“π°“√ºà“μ—¥

bypass ®“° contralateral ECA ‰ª¬—ß distal MCA ‚¥¬„™â

saphenous vein graft „πºŸâªÉ«¬ malignant schwannoma

°‘π∫√‘‡«≥§Õ¥â“π¢«“ right ICA esophagus ·≈– trachea13

„πªï 2005 Deshmukh ·≈–§≥–‰¥â√“¬ß“πºŸâªÉ«¬

®”π«π Õß√“¬∑’Ë¡’ head and neck cancer ∑’Ë≈ÿ°≈“¡‰ª

∑’Ë∞“π°–‚À≈°»’√…–‚¥¬∑” Bonnet bypass μàÕ®“° con-

tralateral STA ‰ª¬—ß M4 segment ‚¥¬„™â radial artery

graft ·≈– clip ligation of internal carotid artery °àÕπ∑”

radical resection of tumor14

πÕ°®“°π’È Bonnet bypass ¬—ß∂Ÿ°„™â„π°“√√—°…“¿“«–

steno-occlusive disease „π√“¬∑’Ë‰¡à¡’ ipsilateral su-

perficial temporal artery (STA) Õ’°¥â«¬2,3,4

„πªï 2010 Sanada ·≈–§≥–√“¬ß“π°“√ºà“μ—¥

double-barrel bonnet bypass ‡ªìπ§√—Èß·√° „πºŸâªÉ«¬

symptomatic common carotid occlusion ‚¥¬„™â radial

artery graft μàÕ®“° contralateral STA trunk ®“°π—Èππ”

frontal ·≈– parietal branch of STA (≈—°…≥–‡ªìπ çYé

shape) ¡“μàÕ°—∫ distal end of radial artery graft ®“°

π—ÈπμàÕ frontal branch of STA °—∫ M2 (frontal contribu-

tion) ·≈–μàÕ parietal branch °—∫ M4 (temporal contri-

bution)4

„πªï 2014 Otani ·≈–§≥–·≈– „πªï 2016 Nagm

·≈–§≥–√“¬ß“π°“√ºà“μ—¥ reversed single STA-MCA

bypass ‚¥¬„™â naturally formed bonnet STA „π°“√

√—°…“ºŸâªÉ«¬ symptomatic common carotid occlusion

·≈–ºŸâªÉ«¬ severe ICA stenosis μ“¡≈”¥—∫2,3

°“√æ‘®“√≥“‡≈◊Õ° recipient artery π—Èπ Jack ·≈–

§≥–√“¬ß“π«à“ °“√ bypass ‰ª¬—ß proximal MCA æ∫«à“

¡’ immediate vascular filling „π¢≥–∑’Ë°“√ bypass ‰ª¬—ß

cortical MCA ®–§àÕ¬Ê‡°‘¥ intracranial vascular filling

‚¥¬„™â‡«≈“‡ªìπ‡¥◊Õπ15 πÕ°®“°π—Èπ proximal MCA ¡’

¢π“¥„À≠à°«à“ cortical MCA ∑”„Àâ “¡“√∂∑” anasto-

mosis ‰¥âßà“¬°«à“·μà‡π◊ËÕß®“°°“√μàÕ°—∫ proximal MCA

‡ªìπ deep anastomosis ∑”„Àâ°“√μàÕ¡’§«“¡¬“°°«à“

√Ÿª∑’Ë 8 · ¥ß CT perfusion À≈—ß°“√ºà“μ—¥ 4 ‡¥◊Õπ æ∫«à“¬—ß¡’°“√≈¥≈ß¢Õß CBF ·≈– prolonged MTT ¥â“π¢«“
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°“√μàÕ°—∫ cortical MCA ÷́Ëß‡ªìπ superficial anastomo-

sis4

„π√“¬ß“πºŸâªÉ«¬√“¬π’È‡≈◊Õ°„™â RAG „π°“√‡æ‘Ë¡§«“¡

¬“«¢Õß STA ‡π◊ËÕß®“°¡’ long-term patency ¡“°°«à“

saphenous vein graft16 ·≈–„™â RAG ¡“‡ªìπ interposi-

tion graft √–À«à“ß proximal STA °—∫ frontal branch of

STA ‡π◊ËÕß®“° parietal branch of STA ¡’¢π“¥‡≈Á°¡“°

·≈– “¡“√∂∑”„Àâ„™â§«“¡¬“«¢Õß STA ‰¥âÕ¬à“ß‡μÁ¡∑’Ë

‡π◊ËÕß®“°¢π“¥¢Õß RAG „°≈â‡§’¬ß°—∫¢π“¥¢Õß proximal

STA ·≈–¢π“¥¢Õß STA ¡’§«“¡‡À¡“– ¡„π°“√μàÕ°—∫ M2

segment of MCA „π°√≥’∑’Ë parietal branch of STA ¡’

¢π“¥„À≠àæÕ°Á “¡“√∂π” frontal ·≈– parietal branch

of STA (≈—°…≥–‡ªìπ çYé shape) ¡“μàÕ°—∫ distal end of

radial artery graft ∑”„Àâ “¡“√∂μàÕ°—∫ MCA ‰¥â 2 μ”·Àπàß

(double-barrel bonnet bypass) §≈â“¬°—∫√“¬ß“π¢Õß

Sanada ·≈–§≥–4

°“√»÷°…“‡°’Ë¬«°—∫ indirect revascularization „πºŸâ

ªÉ«¬ nonmoyamoya À√◊Õ intracranial atherosclerotic

steno-occlusive disease „πªï 2009 Komotar ·≈–

§≥–ºà“μ—¥ indirect bypass „πºŸâªÉ«¬ 12 §π∑’Ë‡ªìπ symp-

tomatic ICA À√◊Õ MCA atherosclerotic steno-occlusive

disease ·≈– secondary hemodynamic failure (11 §π

‰¥â√—∫°“√ºà“μ—¥ encephaloduroarteriosynangiosis [EDAS]

·≈– 1 §π‰¥â√—∫°“√ºà“μ—¥ bur holes with dural and arach-

noid incisions) æ∫«à“ indirect bypass ‰¡à¡’º≈μàÕ°“√‡°‘¥

pial collateral artery17 „πªï 2012 Dusick ·≈–§≥–

∑”°“√ºà“μ—¥ EDAS „πºŸâªÉ«¬ symptomatic nonmoyamoya

intracranial arterial stenosis ®”π«π 33 √“¬ æ∫«à“ in-

direct revascularization  “¡“√∂‡æ‘Ë¡ cerebral blood flow

‰ª¬—ß ¡Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥‰¥â18 „πªï 2015 Gonzalez

·≈–§≥–∑”°“√ºà“μ—¥ EDAS „πºŸâªÉ«¬ symptomatic in-

tracranial atherosclerotic steno-occlusive disease

®”π«π 36 √“¬ ·≈– symptomatic moyamoya disease

®”π«π 46 √“¬ æ∫«à“ “¡“√∂‡æ‘Ë¡ collateral circulation

„π ¡Õß∫√‘‡«≥∑’Ë¢“¥‡≈◊Õ¥‰¥âÕ¬à“ß¡’π—¬ ”§—≠„πºŸâªÉ«¬

∑—Èß Õß°≈ÿà¡ ·≈–¡’Õ—μ√“°“√‡°‘¥ stroke πâÕ¬°«à“°“√„Àâ

medical treatment ‡æ’¬ßÕ¬à“ß‡¥’¬«19

¡’°“√»÷°…“∂÷ßª√–‚¬™πå¢Õß°“√∑” combined

revascularization (indirect bypass with direct bypass)

«à“ “¡“√∂≈¥ postoperative stroke ‰¥â¥’°«à“ indirect

bypass „πºŸâªÉ«¬‡¥Á°∑’Ë‡ªìπ moyamoya disease20 ·≈–„π

°≈ÿà¡∑—ÈßºŸâ„À≠à·≈–‡¥Á°∑’Ë‡ªìπ moyamoya disease21 „πªï

2017 Uchino ·≈–§≥–√“¬ß“π°“√ºà“μ—¥ combined (di-

rect and indirect) revascularization „πºŸâªÉ«¬ moyamoya

disease æ∫«à“°“√∑” indirect bypass ‡æ‘Ë¡‡¢â“‰ª„π°“√

ºà“μ—¥ direct bypass  “¡“√∂∑”„Àâ‡°‘¥ revascularization

‰¥â¡“°¢÷Èπ ‚¥¬‰¡à‡°’Ë¬«°—∫Õ“¬ÿ·≈– hemodynamic status

¢ÕßºŸâªÉ«¬22 Houkin ·≈–§≥– ·≈– Ishikawa ·≈–§≥–

√“¬ß“π°“√ºà“μ—¥√—°…“ºŸâªÉ«¬ moyamoya disease ¥â«¬

«‘∏’ combined revasculalization (STA-MCA bypass °—∫

indirect bypass ·∫∫ encephalo-duro-arterio-

myosynangiosis [EDAMS])11,12 ·μà¬—ß‰¡à¡’¢âÕ¡Ÿ≈„π°“√

√—°…“ºŸâªÉ«¬ nonmoyamoya À√◊Õ intracranial atheroscle-

rotic steno-occlusive disease ·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈‡ª√’¬∫

‡∑’¬∫√–À«à“ß°“√∑” combined revascularization °—∫

°“√ºà“μ—¥ direct bypass Õ¬à“ß‡¥’¬«

¿“«– cerebral hyperperfusion syndrome À≈—ß°“√

ºà“μ—¥ flow augmentation ‡°‘¥®“° failure of autoregu-

lation ÷́Ëß‡ªìπº≈¡“®“° chronic cerebral insufficiency

ªí®®—¬‡ ’Ë¬ß ‰¥â·°à hypertension, high grade stenosis, poor

collateral flow, contralateral carotid stenosis, long-

period of intraoperative ischemia ¡—°‡°‘¥„π™à«ß 3-8

«—πÀ≈—ß°“√ºà“μ—¥ ·≈–‡°‘¥¡“°∑’Ë ÿ¥À≈—ßºà“μ—¥«—π∑’Ë 6

Õ“°“√·≈–Õ“°“√· ¥ß§◊Õ Unilateral headache, face and

eye pain, seizure, alteration of consciousness, focal

neurological deficit23 °“√ªÑÕß°—π§◊Õ §«∫§ÿ¡§«“¡¥—π

‚≈À‘μ (SBP < 140 mmHg À√◊Õ SBP 120-140 mmHg

À√◊Õ SBP < 130 mmHg) ∑—Èß°àÕπºà“μ—¥ √–À«à“ßºà“μ—¥

·≈–À≈—ßºà“μ—¥‡ªìπ‡«≈“ 7-10 «—π §«∫§ÿ¡„ÀâÕ¬Ÿà„π¿“«–

normocarbia ·≈– normovolemia √–À«à“ß°“√ºà“μ—¥23-25
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Low ·≈–§≥–26 ∑”°“√»÷°…“°“√ºà“μ—¥ STA-MCA

bypass „πºŸâªÉ«¬ symptomatic severe intracranial steno-

occlusive disease æ∫«à“ “¡“√∂∑”„Àâ hemodynamic

parameter ¥’¢÷ÈπÀ≈—ß°“√ºà“μ—¥ª√–¡“≥ 4 ‡¥◊Õπ „π

ºŸâªÉ«¬√“¬π’È‰¥â√—∫°“√∑” CTA ·≈– CT perfusion ∑’Ë 4

‡¥◊ÕπÀ≈—ß°“√ºà“μ—¥ æ∫«à“ CBF ‰¡à‡æ‘Ë¡¢÷Èπ·≈– MTT ¬—ß

prolong ‡π◊ËÕß®“° bypass graft thrombosis ´÷Ëß‡ªìπº≈

¡“®“° chronic subdural hematoma
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Giant Hypothalamic Hamartoma Treated with
Thermocoagulation: A Case Report and Literature Review
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‰Œ‚ª∏“≈“¡‘°Œ“¡“√å‚μ¡“‡ªìπæ¬“∏‘ ¿“æ∑’Ë‡ªìπ¡“·μà°”‡π‘¥´÷ËßºŸâªÉ«¬¡—°¡“¥â«¬Õ“°“√™—° ‡™“«åªí≠≠“º‘¥ª°μ‘

·≈–‡¢â“ Ÿà«—¬Àπÿà¡ “«°àÕπ°àÕπ°”Àπ¥ ‚¥¬∑’Ë°“√™—°¡—°‡ªìπ™π‘¥ gelastic ́ ÷Ëß ‡ªìπ≈—°…≥–‡¥àπ¢Õßæ¬“∏‘ ¿“æ™π‘¥π’È

·≈–°“√μ√«®‚¥¬ electroencephalogram ¡—°¬◊π¬—π«à“°“√™—°°”‡π‘¥¡“®“°°âÕπ‰Œ‚ª∏“≈“¡‘°Œ“¡“√å‚μ¡“

∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫ºŸâªÉ«¬™—°∑’Ë¥◊ÈÕ¬“§◊Õ°“√√—°…“¥â«¬°“√ºà“μ—¥‚¥¬∑’Ë·π«∑“ß°“√ºà“μ—¥æ‘®“√≥“®“°

¢π“¥·≈–μ”·Àπàß¢ÕßŒ“¡“√å‚μ¡“‡ªìπ ”§—≠ ‰Œ‚ª∏“≈“¡‘°Œ“¡“√å‚μ¡“®—¥‡ªìπ¢π“¥¬—°…å ‡¡◊ËÕ¡’¢π“¥¡“°°«à“ 3

‡´πμ‘‡¡μ√´÷Ëß‚¥¬ à«π„À≠à¡—°‰¡à “¡“√∂ºà“μ—¥ÕÕ°‰¥âÀ¡¥ „π∫∑§«“¡π’ÈºŸâ‡¢’¬π√“¬ß“π‡¥Á°À≠‘ßÕ“¬ÿ 5 ¢«∫´÷Ëß

¡“¥â«¬ gelastic seizure ∑’Ë¥◊ÈÕμàÕ¬“·≈– °“√μ√«®‡§√◊ËÕß –∑âÕπ π“¡·¡à‡À≈Á° æ∫Œ“¡“√å‚μ¡“¢π“¥ 37 × 27 ×

23 ¡‘≈≈‘‡¡μ√ ÷́Ëß‰¥â√—∫°“√√—°…“¥â«¬°“√®’È¥â«¬ radiofrequency thermocoagulation À≈—ßºà“μ—¥ºŸâªÉ«¬Õ“°“√™—°≈¥

≈ß 90% ∫∑§«“¡π’È¬—ß‰¥âπ”‡ πÕ°“√ºà“μ—¥™π‘¥μà“ßÊ∑’Ë„™â„π°“√√—°…“‰Œ‚ª∏“≈“¡‘°Œ“¡“√å‚μ¥â«¬

Abstract

Hypothalamic hamartomas (HH) is a rare congenital nonneoplastic developmental lesion which often

presents with intractable seizure, cognitive impairment, precoccious puberty and delay development. Gelastic

seizure is the hallmark and epileptiform discharges are electrographically confirmed to originate within the

hamartoma1. Surgical intervention for complete removal or disconnection is typically needed for seizure

control. Size and anatomical features of HH play an important role for surgical considerations.

Giant hypothalamic hamartomas (GHH) are defined when their dimensions exceed 30 mm2. Most of

them are unable to be completely resected. Authors present a case of a 5-year-old girl with intractable

gelastic seizure. Magnetic resonance imaging (MRI) of the brain revealed 37 x 27 x 23 mm giant hypotha-

lamic hamartoma. Post stereotactic radiofrequency thermocoagulation, the patient had 90% seizure reduc-

tion. Review literature of various surgical interventions of HH is also presented.
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Introduction
Hypothalamic hamartoma (HH) is a rare congenital

nonneoplastic developmental lesion composed of

ectopically located normal neurons and glia, resem-

bling the normal hypothalamus3. The estimated inci-

dence is 1 per 50,000 to 100,0004. Patients with

HH often present with intractable seizure, central pre-

cocious puberty and cognitive impairment. Gelastic

seizures are the hallmark and HH is likely to be diag-

nosed in the early childhood. The seizures are gener-

ally refractory to standard medical treatments.

Surgical removal of the lesion has been reported

to be effective treatment to control the seizure but could

potentially damage hypothalamus and cranial nerves

especially in giant hypothalamic hamartoma5. The av-

erage size of HH ranges from 17.9-18 mm and when

their dimensions exceed 30 mm, they are classified

as giant hypothalamic hamartoma (GHH)6.

Authors present a case of giant HH treated by

stereotactic radiofrequency thermocoagulation and lit-

erature review.

Case report

A 5-year-old girl presented with gelastic seizure

which began at the age of 4 months. She was normally

delivered at term but had respiratory distress (APGAR

5-7-8) which was diagnosed as transient tachypnea

of newborn (TTNB). She also had developmental delay

after the age of 4 months. She has been having 40

gelastic seizures per day even after being treated with

multiple antiepileptic drugs. Electroencephalogram re-

vealed normal awake and sleep patterns. Brain MRI

showed a well-defined intra axial mass (37 x 27 x 23

mm) occupying suprasellar and interpeduncular cis-

terns originated from inferior wall of the third ventricle.

The mass showed iso-signal intensity on T1WI and

hyper signal intensity on T2WI without enhancement

on postcontrast images.

Due to its size and adherence to the surrounding

structures of GHH, stereotactic radiofrequency ther-

mocoagulation was considered for controlling intrac-

table seizure (Figure 1). The 18 thermocoagulation

targets under Leksell frame-based stereotactic guid-

ance was performed by heating of the tip for 60 sec-

onds at 74-76 degree celsius. After treatment, 90%

seizure reduction was achieved without complication.

HH size decreased from 37 x 27 x 23 mm to 29 x 18

x 15 mm (Figure 2).

Figure 1: Stereotactic radiofrequency planning.
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Discussion
The term çhamartomaé derives from the Geek

word çhamartiaé which means mistake or error. It was

first used in 1904 by Eugen Albrecht and later Willis

used this term to define congenital noneoplastic de-

velopmental lesions that are normal in structure but

ectopic in location3.

Most of the sporadic HH cases present with vari-

ous types of seizure in 61% (92% had Gelastic sei-

zure), central precocious puberty (CPP) in 63%, and

developmental delay in 49% of 277 cases reported

since 1950. All of developmental delay patients suf-

fered from seizure and 25% of patients had both CPP

and seizures4.

In the review of 11 GHHs by Alves et al, 63.6%

of the patients had seizure similar to non-giant HHs

but only 36.3% had precocious puberty. The lower in-

cidence of precocious puberty in GHH is most likely

due to predilection of intrahypothalamic subtype6.

The anatomic relationship of HH and surrounding

structures can be divided into parahypothalamic sub-

type which is attached to the floor of the third ventricle

with a short or broad base without third ventricular dis-

placement. Precocious puberty without seizure and

Figure 2 A, B) T1WI pre and C,D post radiofrequency thermoablation. Note treatment cavity on the right side of HH (arrow)
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developmental delay often occurs in this subtype. An-

other subtype is intrahypothalamic which is embedded

in the hypothalamus with third ventricular displace-

ment. This subtype is associated with seizure and de-

velopmental delay7.

HH typically presents by constellation of clinical

features including gelastic seizure, central precocious

puberty (CPP), developmental delay. Scalp electroen-

cephalogram (EEG) shows no change in majority of

the gelastic seizure. Brain MRI usually shows

hyperintense on T2 weight image (93%), hypointense

on T1 weight image(74%) and 100% is not enhanced

by contrast8.

Delalande and Fohlen11 classified HH into 4 types

for determining surgical approach. Type I: Parahypo-

thalamic type (Horizontal or lateral orientation to hy-

pothalamus without intraventricular component). Type

II : Intrahypothalamic type (Vertical orientation with

intraventricular extension). Type III: combined type I

and type II, Type: IV : Giant hamartoma (picture 3)

In this report HH was classified as type IV Giant

HH (size 35 x 25 mm) which involved hypothalamus,

3rd ventricle and basal cistern. Therefore, complete

surgical resection could not be achieved without com-

plication, and as a result, stereotactic radio frequency

thermocoagulation was considered.

Gelastic seizures and other types of seizure from

HH are often refractory to medical treatment whereas

precocious puberty can be successfully treated with

gonadotropin releasing hormone analog (GnRH). Re-

cent evidence from functional MRI and intracranial EEG

suggest that seizures originate in the hamartoma, in

contrast to the previous theories1,9. Prolong intrac-

table seizure may cause epileptic encephalopathy but

from the recent data, HH is believed to be one of the

causes of reversible epileptic encephalopathy. Surgi-

Figure 3 Delalande and Fohlen classification for determining surgical approach (A) type I: parahypothalamic type, (B)

type II: Intrahypothalamic type with intraventricular extension, (C) Type III: Combined type I and II, (D)Type IV:

Giant type
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Table 2 Comparison of various surgical interventions

Treatment modality Advantage Disadvantage

TAIF - complete resection: Most likely for -Memory deficit

intrahypothalamic and ventricular - Invasive

extension type (type II, III)

Endoscopic -Useful for type II, III - Less memory deficit

-Complete resection: Less likely

Pterional, OZ, -Useful for type I, III -Higher rate of focal neurodeficit

Translamina terminalis -Complete resection: Less likely

-No memory deficit

GKS -Minimally invasive -Delayed onset of action

-Useful for inoperable case, Type IV - Transient effect

- Less likely to achieve seizure freedom

SRT -Minimally invasive - Transient symptoms from localized edema

-Useful for Type IV

VNS -Useful for inoperable case -Expensive and need long term maintenance

-Not achieve seizure free

Table 1 Comparison of surgical interventions

Treatment Number of studies Seizure Seizure Cognitive Memory Focal Endocrine

modality (Number of free reduction improvement deficit neurodeficit deficit

patients) (%) (%) (%) (%) (%) (%)

TAIF 5(72) 59 37 52 23 5.5 41

Endoscopic surgery 6(122) 37.7 28.6 9 7 9 29

Pterional, 11(48) 27 52 54 0 18 10.4

Translamina terminalis, OZ

GKS 10(81) 28 59 56 1.2 1.2 0

SRT 5(33) 69 30 78 6 0 36

SLA 5(21) 57 38 4.7 9.5 0 4.7

VNS 3(26) 0 57 69 0 0 0

TAIF: Transcallosal anterior interforniceal approach, GKS: Gamma knife surgery, OZ: Orbitozygomatic, SRT: Stereotactic radio frequency ther-
mocoagulation, SLA: Stereotactic laser ablation, VNS: Vagus nerve stimulation.
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cal resection is effective not only in seizure control but

also in reversal of cognitive dysfunction5,10

Main goal of surgical treatment is to remove or

disconnect hamartoma from the hypothalamus and

mammillary body. Disconnection may be sufficient for

seizure control but no study has compared directly be-

tween complete removal and disconnection8.

Approach for surgical resection can be divided into

2 types

1. Top-down operation: Transcallosal anterior

interforniceal approach(TAIF) and endoscopic trans-

ventricular approach are suitable for intraventricular

extension type (Type II, III). TAIF outcomes from 5 studies

(72 patients) revealed 59% seizure free, 37% sei-

zure reduction and 52% cognitive improvement with

only 5.5% of focal neurological deficit. However, memory

deficit is a major disadvantage for this approach which

occurs in 23% compared with 7% in endoscopic

transventricular approach5. Total of 122 HH patients

from 6 studies, underwent endoscopic transventricular

approach resulted in 37.7% seizure free, 28.6% sei-

zure reduction, 9% cognitive improvement and 9% of

focal neurological deficit5.

2. Bottom-up operation: Pterional approach,

translamina terminalis approach and orbitozygomatic

approach are suitable for parahypothalamic type (Type

I, III). There is less data from these approaches than

top-down operation. Conbined 48 patients from 11

studies revealed 27% seizure free, 52% seizure re-

duction and 54% cognitive improvement without new

memory deficit.

Gamma knife surgery is a less invasive proce-

dure. It is useful for inoperable case especially for type

IV but onset of action is delayed. In large retrospective

multicenter series of 30 patients by Regis et al treated

with 17 Gy via GKS showed favorable outcome. Eigh-

teen (60%) patients achieved significant seizure re-

duction and 7 (23%) patients were seizure free12,13.

Stereotactic radiofrequency thermocoagulation

(SRT), first reported by Fukuda, is another less inva-

sive procedure. Depth electrodes were placed to monitor

epileptiform discharge after which the tip of the elec-

trode was heated for 60 seconds at 74 degree of

celsius9. The patient had completely seizure freedom

14 months later. Compared with GKS, SRT appeared

to have a faster onset of action without radiation ef-

fect.

Vagus nerve stimulation (VNS) is an alternative

treatment for intractable epilepsy. Combined 26 pa-

tients from 3 studies achieved 57% seizure reduction

and 69% of cognitive improvement without seizure free-

dom.

Conclusion

When hypothalamic hamartomas (HH) present

with medically intractable epilepsy various surgical op-

tions are available for consideration. Selecting one of

these options largely depends on anatomical location

of the HH. In case where surgical resection deemed

hazardous, particularly a giant HH, stereotactic

radiofrequency thermocoagulation can offer good

seizure control with low complication rate.
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