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§≈‘π‘°ª√‘»π“

* °≈ÿà¡ß“π√—ß ’«‘∑¬“ ‚√ßæ¬“∫“≈æ√–ª°‡°≈â“ ®—ßÀ«—¥®—π∑∫ÿ√’

ºŸâªÉ«¬™“¬ Õ“¬ÿ 50 ªï ªÉ«¬‡ªìπ‚√§µ—∫·¢Áß

º‘«Àπ—ß∫√‘‡«≥Àπâ“Õ° ¡’ spider nevi ¡’Õ“°“√ÀÕ∫

‡Àπ◊ËÕ¬‡«≈“≈ÿ°¢÷Èππ—Ëß Õ“°“√‡Àπ◊ËÕ¬®–πâÕ¬≈ß∂â“‰¥âπÕπ√“∫

∫√‘‡«≥π‘È«¡◊Õ·≈–π‘È«‡∑â“æ∫≈—°…≥–‡≈Á∫π‘È«ªÿÑ¡ (digital

clubbing) º≈µ√«® arterial blood gas æ∫¡’ hypoxemia

(PaO
2
 60 mmHg) ·æ∑¬å®÷ß àßµ√«®¿“æ√—ß ’ªÕ¥ ‡æ◊ËÕ

À“ “‡Àµÿ¢ÕßÕ“°“√ÀÕ∫‡Àπ◊ËÕ¬ ®“°π—Èπ‰¥â àßµ√«®‡æ‘Ë¡

‡µ‘¡µàÕ¥â«¬¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å ¥—ß√Ÿª 1, 2 ·≈– 3

§”∂“¡
ºŸâªÉ«¬√“¬π’ÈªÉ«¬‡ªìπ‚√§µ—∫·¢Áß ¡’‡≈Á∫ªÿÑ¡ ÀÕ∫

‡Àπ◊ËÕ¬‡«≈“π—Ëß µ√«®æ∫ hypoxemia ¿“æ√—ß ’ªÕ¥

µ√«®æ∫ ¡’√Õ¬∑÷∫·∫∫ reticulonodular ∫√‘‡«≥∞“π

¢ÕßªÕ¥ ·≈–¿“æ√—ß ’§Õ¡æ‘«‡µÕ√åπ—Èπ ‡ÀÁπ«à“√Õ¬∑÷∫

π—Èπ‡ªìπÀ≈Õ¥‡≈◊Õ¥¢ÕßªÕ¥∑’Ë‚µ¢÷Èπ ‰¡à¡’ lung fibrosis

®ß„Àâ°“√«‘π‘®©—¬¿“«–¥—ß°≈à“«

™≈‘µ  ®‘µ‡®◊Õ®ÿ≈  æ.∫.*

√Ÿª∑’Ë 2 ¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å·∫∫ high resolution

(§«“¡Àπ“¢Õß¿“æ 10 ¡‘≈≈‘‡¡µ√) ∫√‘‡«≥

∞“πªÕ¥¢â“ß¢«“æ∫√Õ¬∑÷∫·∫∫ linear ·≈–

nodular ∫√‘‡«≥¥â“ππÕ°¢Õß∞“πªÕ¥

√Ÿª∑’Ë 3 ¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å·∫∫ª°µ‘ (§«“¡Àπ“¢Õß

¿“æ 1 ¡‘≈≈‘‡¡µ√) √–¥—∫‡¥’¬«°—∫√Ÿª∑’Ë 2 ‡ÀÁπ

«à“√Õ¬∑÷∫ linear ·≈– nodular ∑’Ë‡ÀÁππ—Èπ‡ªìπ

À≈Õ¥‡≈◊Õ¥

√Ÿª∑’Ë 1 ¿“æ√—ß ’ªÕ¥ æ∫ reticulorodular infiltration ∫√‘‡«≥∞“πªÕ¥∑—Èß 2 ¢â“ß
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µÕ∫
Hepatopulmonary syndrome

«‘®“√≥å
Hepatopulmonary syndrome (HPS) ¡’Õ“°“√

∑“ß§≈‘π‘°¢Õßµ—∫∑’Ë∑”ß“πº‘¥ª°µ‘ √à«¡°—∫À≈Õ¥‡≈◊Õ¥„π

ªÕ¥∑’Ë‚µ¢÷Èπ∑”„Àâ¡’ arterial oxygenation ≈¥≈ß „πªï

æ.».2427 Fluckiger1 ‡ªìπ§π·√°∑’Ë ‰¥â√“¬ß“πºŸâªÉ«¬À≠‘ß

Õ“¬ÿ 37 ªï ¡’§«“¡º‘¥ª°µ‘¢Õßµ—∫·≈–ªÕ¥ µ√«®æ∫

cyanosis, digital clubbing ·≈– cirrhosis ‡™◊ËÕ«à“‡°‘¥

®“°‡™◊ÈÕ´‘øî≈‘  ªïæ.».2478 Snell2 ‰¥â√“¬ß“πºŸâªÉ«¬µ—∫

·¢Áß¡’√–¥—∫ oxygen „π‡≈◊Õ¥≈¥≈ß ·≈–‡™◊ËÕ«à“ hypoxemia

‡°‘¥®“° intrapulmonary shunting ºà“π∑“ß pre-

capillary arteriovenous malformation (AVM)3

ªïæ.».2509 Berthelot ·≈–§≥–4 ‰¥â»÷°…“ºŸâªÉ«¬µ—∫·¢Áß

∑’Ë‡ ’¬™’«‘µ·≈â« 13 √“¬ ¥â«¬ microinjection µ√«®

pulmonary circulation æ∫«à“ pulmonary capillary

·≈– precapillary arteriole ¡’¢π“¥‚µ¢÷Èπ¡“°∂÷ß 500

‰¡‚§√‡¡µ√ πÕ°®“°π’È∫“ß√“¬¬—ßæ∫ intrapleural

vessel ‚µ¢÷Èπ ·≈– precapillary AVM ‰¡àæ∫ paren-

chymal AVM Berthelot ·≈–§≥–4 ‡ÀÁπ«à“À≈Õ¥‡≈◊Õ¥

„πªÕ¥∑’Ë‚µ¢÷Èπ ¡’≈—°…≥–§≈â“¬ spider telangiectasis

¢Õßº‘«Àπ—ß ®÷ß‡√’¬°«à“ lung ·≈– pleural spider nevi.

Krowka ·≈– Cortese5 ¢Õ„Àâ„™â§”«à“ intrapulmonary

vascular dilatation ‡æ√“–®–∑”„Àâ‡ÀÁπ¿“ææ®πåæ¬“∏‘

 ¿“æ¢ÕßÀ≈Õ¥‡≈◊Õ¥„πªÕ¥∑’Ëæ∫„π HPS ∑’Ë‡À¡“– ¡°«à“

¬ —ß‰¡ à∑√“∫ “‡Àµÿ∑ ’ Ë·π à™ —¥¢Õß arterial

hypoxemia „π HPS Krowka ·≈– Cortese5 Õ∏‘∫“¬«à“

‡°‘¥‡æ√“–¡’§«“¡º‘¥ª°µ‘¢Õß diffusion ·≈– perfusion

∂â“‡™◊ ËÕµ“¡π’ È ‡¡◊ ËÕ¡’ transmembrame oxygen

pressure gradient µË” ®–∑”„Àâ capillary ¡’¢π“¥‚µ¢÷Èπ

·≈–∑”Àπâ“∑’Ë‡À¡◊Õπ AV shunt ‡¡◊ËÕ‡æ‘Ë¡ pressure

gradient ‚¥¬„ÀâºŸâªÉ«¬À“¬„® 100 percent oxygen °Á

®–™à«¬‡æ‘Ë¡ diffusion „πÀ≈Õ¥‡≈◊Õ¥∑’Ë¢¬“¬‚µ¢÷Èπ ∑”„Àâ¡’

arterial oxygenation ‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡“° ∑ƒ…Æ’π’È

 Õ¥§≈âÕß°—∫§«“¡®√‘ß∑’Ë«à“ºŸâªÉ«¬ HPS  à«π„À≠à®–¡’

Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬πâÕ¬≈ß ∂â“‰¥âÀ“¬„®¥â«¬ 100 percent

oxygen5 ¡’ºŸâªÉ«¬ à«ππâÕ¬∫“ß√“¬Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬

·≈– arterial saturation ‰¡à¥’¢÷ÈπÀ≈—ß‰¥â 100 percent

oxygen §ß‡ªìπ‡æ√“–À≈Õ¥‡≈◊Õ¥∑’Ë¢¬“¬‚µ¢÷Èππ—Èπ¡’¢π“¥

‚µ¢÷ÈπÕ¬à“ß¡“° À√◊Õ‰¡à°Á¡’ precapillary AVM ‡°‘¥¢÷Èπ5

≈—°…≥–¿“æ√—ß ’ªÕ¥¢Õß HPS æ∫√Õ¬∑÷∫·∫∫

nodular À√◊Õ reticulonodular ¢π“¥ª“π°≈“ß

∫√‘‡«≥∞“π¢ÕßªÕ¥‰¥â√âÕ¬≈– 464 ∂÷ß√âÕ¬≈– 1006 ·µà∂â“

ºŸâªÉ«¬‡ªìπ chronic liver disease °Áæ∫‰¥â√âÕ¬≈– 57 ∂÷ß

√âÕ¬≈– 13.88 ªÕ¥∑’Ë∑÷∫π—Èπ®–¡’≈—°…≥– nodular ªπÕ¬Ÿà

¥â«¬ ·≈–‰¡à‡§¬¡’≈—°…≥– reticular infiltration ‡æ’¬ß

Õ¬à“ß‡¥’¬«‡≈¬ ·µàÕ¬à“ß‰√°Áµ“¡ ≈—°…≥– nodular À√◊Õ

reticulonodular π—Èπ °Á‰¡à„™à«à“®–µâÕß‡ªìπ HPS ‡ ¡Õ‰ª

Õ“®æ∫‰¥â„π pulmonary fibrosis9 À√◊Õ granulomatous

lung disease7 ·µà¡’≈—°…≥–Àπ÷Ëß∑’Ë™à«¬«‘π‘®©—¬·¬°‚√§

ÕÕ°®“°°—π§◊Õ „Àâ¥Ÿª√‘¡“µ√¢ÕßªÕ¥ ‡æ√“– HPS ®–¡’

ª√‘¡“µ√¢ÕßªÕ¥Õ¬Ÿà„π‡°≥±åª°µ‘ ·µà∂â“‡ªìπ pulmonary

fibrosis ·≈â«®–¡’ª√‘¡“µ√≈¥≈ß9

Nodular À√◊Õ reticulonodular infiltration „π

ªÕ¥¢ÕßºŸâªÉ«¬ HPS πà“®–‡°‘¥®“°À≈Õ¥‡≈◊Õ¥∑’Ë‚µ¢÷Èπ

¡Õß‡ÀÁπ√«¡ Ê °—π¡“°∑’Ë ÿ¥7 ¡’ 2 √“¬ß“π∑’Ë„Àâº≈¬◊π¬—π

‡™àππ’È √“¬ß“π·√°¡’ºŸâªÉ«¬µ—∫·¢Áß∑’Ë∑”°“√»÷°…“ 13 √“¬4

æ∫«à“¡’ 6 √“¬(√âÕ¬≈– 46) ∑’Ë¿“æ√—ß ’ªÕ¥ æ∫ nodules

∫√‘‡«≥∞“π¢ÕßªÕ¥ ®“°°“√µ√«®ºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ æ∫

«à“‡ªìπ‡æ’¬ßÀ≈Õ¥‡≈◊Õ¥∑’Ë‚µ¢÷Èπ ‰¡àæ∫ granuloma,

interstitial nodule À√◊Õ fibrosis  à«π√“¬ß“π∑’Ë 2 ¡’ºŸâ

ªÉ«¬µ—∫·¢Áß 170 √“¬ æ∫ pulmonary nodule 9

√“¬(√âÕ¬≈– 5)7 º≈°“√µ—¥™‘Èπ‡π◊ÈÕ À√◊Õµ√«®®“°ºŸâªÉ«¬∑’Ë

‡ ’¬™’«‘µ ‰¡àæ∫ fibrosis ºŸâªÉ«¬„π§≈‘π‘°ª√‘»π“∑’Ëπ”

‡ πÕ°Á‡™àπ‡¥’¬«°—π ¿“æ√—ß ’ªÕ¥‡ÀÁπ reticulonodular

infiltration ¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å ‡ÀÁπ«à“‡ªìπÀ≈Õ¥‡≈◊Õ¥

∑’Ë¡’¢π“¥‚µ¢÷Èπ ‰¡à¡’ fibrosis

À≈Õ¥‡≈◊Õ¥∫√‘‡«≥∞“π¢ÕßªÕ¥∑’Ë‚µ¢÷Èπ‰¡à∑√“∫

«à“‡°‘¥®“°Õ–‰√5,4,6 ·µàπ”¡“Õ∏‘∫“¬Õ“°“√¢ÕßºŸâªÉ«¬

∑’Ë¡’ÀÕ∫‡Àπ◊ËÕ¬„π∑à“π—Ëß ‡π◊ËÕß®“°¡’ PaO2 ≈¥≈ß„π

∑à“π—Ëß ‡√’¬°«à“ orthodeoxia ´÷Ëßæ∫ª√–¡“≥§√÷ËßÀπ÷Ëß
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¢ÕßºŸâªÉ«¬ HPS5 ·µà∂â“ºŸâªÉ«¬πÕπÀß“¬®–¡’ arterial

oxygenation ‡æ‘Ë¡¢÷Èπ ‚¥¬Õ∏‘∫“¬«à“¡’ redistribution

¢Õß blood flow ‰ª¬—ß upper lobes ∑”„Àâ AV shunting

≈¥≈ß ∂â“ºŸâªÉ«¬Õ¬Ÿà„π∑à“π—Ëß arterial oxygenation ®–≈¥

≈ß ‡æ√“–ª√‘¡“≥‡≈◊Õ¥∑’Ë ‰À≈‰ª¬—ß∫√‘‡«≥∞“π¢ÕßªÕ¥

∑’Ë¡’À≈Õ¥‡≈◊Õ¥‚µ‡æ‘Ë¡¢÷Èπ10

≈—°…≥–¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥§◊Õ

‡ÀÁπÀ≈Õ¥‡≈◊Õ¥∫√‘‡«≥ à«πª≈“¬¢ÕßªÕ¥¡’¢π“¥‚µ¢÷Èπ

‚¥¬®–‡ÀÁπ«à“À≈Õ¥‡≈◊Õ¥‰¡à‡√’¬«‡≈Á°≈ß ∑”„Àâ‡ÀÁπÀ≈Õ¥

‡≈◊Õ¥ÕÕ°‰ª∂÷ß‡¬◊ËÕÀÿâ¡ªÕ¥ æ∫¡“°∫√‘‡«≥∞“πªÕ¥

·µà∂â“À≈Õ¥‡≈◊Õ¥‚µ‰¡à¡“°®–«‘π‘®©—¬‰¥â¬“° ¿“æ√—ß ’

§Õ¡æ‘«‡µÕ√å ·∫∫ high resolution „πªÕ¥ª°µ‘®–‡ÀÁπ

·¢πß à«πª≈“¬¢Õß intralobular artery Õ¬ŸàÀà“ß®“°

‡¬◊ËÕÀÿâ¡ªÕ¥ ª√–¡“≥ 5-10 ¡‘≈≈‘‡¡µ√ °“√·µ°·¢πß

¢ÕßÀ≈Õ¥‡≈◊Õ¥ ∑”„Àâ vascular archade  à«πª≈“¬‰ª

‰¡à∂÷ß‡¬◊ËÕÀÿâ¡ªÕ¥11 ·µà„πºŸâªÉ«¬ HPS À≈Õ¥‡≈◊Õ¥∑’Ë‚µ¢÷Èπ

®–æ∫√à«¡°—∫À≈Õ¥‡≈◊Õ¥ à«πª≈“¬∑’Ë¡’®”π«π¡“°¢÷Èπ¥â«¬

∫“ß√“¬∑’Ë‡ªìπ¡“°‡ âπ‡≈◊Õ¥Õ“®¥Ÿ§≈â“¬ telangiectasia

·µà “¡“√∂¬◊π¬—π‰¥â‚¥¬°“√µ√«®¥â«¬ angiography

∫“ß§√—Èß¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å à«πªÕ¥„π HPS

®–‡ÀÁπÀ≈Õ¥‡≈◊Õ¥∑’Ë‚µ¢÷Èπ¡’≈—°…≥–§≈â“¬ pulmonary

fibrosis ∑’Ë¡’≈—°…≥– irregular linear opacity ·µà

 “¡“√∂·¬°ÕÕ°®“°°—π‰¥â‚¥¬ HPS ®–‰¡à‡ÀÁπ≈—°…≥–

Õ◊Ëπ√à«¡¥â«¬ ‡™àπ honey combing, architectural

distortion, traction bronchiectasis, septal lines

·≈– ground glass opacity12,13,14

¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å·∫∫ª°µ‘ §◊Õ„Àâ¡’§«“¡Àπ“

¢Õß¿“æ 10 ¡‘≈≈‘‡¡µ√ ®–¥’°«à“°“√„™â ·∫∫ high

resolution ∑’Ë¡’§«“¡Àπ“ 1-1.5 ¡‘≈≈‘‡¡µ√ ‡æ√“–®–

™à«¬∫Õ°«à“ nodular À√◊Õ reticulonodular opacity ∑’Ë

‡ÀÁππ—Èπ‡°‘¥®“°À≈Õ¥‡≈◊Õ¥∑’Ë‚µ¢÷Èπ‰¥â¥’°«à“15 πÕ°®“°π’È

¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å·∫∫ª°µ‘¬—ß™à«¬À“ pulmonary

AVM ‰¥â¥’°«à“Õ’°¥â«¬16,17 ·µà¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å·∫∫

high resolution ™à«¬µ√«®À“ lung fibrosis À√◊Õ

emphysema ∑’ËÕ“®‡ªìπ “‡Àµÿ¢Õß°“√ÀÕ∫‡Àπ◊ËÕ¬

‰¥â¥’°«à“

°“√µ√«®¥â«¬ contrast echocardiography

‚¥¬„™â saline microbubbles ©’¥‡¢â“À≈Õ¥‡≈◊Õ¥¥”

microbubbles ®–‰ªµ‘¥∑’Ë capillary bed „πªÕ¥10 ¿“«–

HPS bubbles ∑’Ë‡¢â“ Ÿà√–∫∫‰À≈‡«’¬π¢Õß‡≈◊Õ¥„πªÕ¥

®–ºà“π‰ª¬—ß left atrium √–¬–‡«≈“∑’Ë microbubbles

‡¢â“‰ª∂÷ß left atrium ®–™à«¬«‘π‘®©—¬·¬°√–À«à“ß

intracardiac ·≈– intrapulmonary shunting ‚¥¬

Õ“»—¬À≈—°‡°≥±å«à“ ∂â“„™â‡«≈“ª√–¡“≥ 4-6 ¢Õß°“√

‡µâπÀ—«„®À≈—ß®“°‡ÀÁπÀâÕßÀ—«„®¥â“π¢«“·≈â«∫àß«à“¡’

intrapulmonary shunting18 °“√µ√«® echocardio-

graphy ‚¥¬„™âÀ—«µ√«®™π‘¥µ√«®ºà“πÀ≈Õ¥Õ“À“√®–„Àâ

º≈µ√«®‰«°«à“À—«µ√«®™π‘¥µ√«®ºà“π∑“ßºπ—ß∑√«ßÕ°

‡æ√“–À—«µ√«®ºà“πÀ≈Õ¥Õ“À“√ “¡“√∂‡ÀÁπ bubbles

„π pulmonary veins5 ·µàÕ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’

«√√≥°√√¡∑“ß°“√·æ∑¬å∑’ Ë»÷°…“∂÷ß§«“¡‰« ·≈–

§«“¡®”‡æ“–¢Õß°“√„™âÀ—«µ√«®∑—Èß 2 ·∫∫ ‡æ◊ËÕ«‘π‘®©—¬

À“ pulmonary vascular dilatation18,19

Perfusion lung scan ¥â«¬ 99MTc-MAA

™à«¬«‘π‘®©—¬ HPS ‰¥â20,21 ‚¥¬®–‡ÀÁπ«à“¡’ “√°—¡-

¡—πµ√—ß ’ ‰ª‡°“–µ‘¥Õ¬Ÿà∑’Ë ‰µ ·≈– ¡Õß · ¥ß«à“ MAA

(macroaggregated albumin) ´÷Ëß¡’¢π“¥„À≠à°«à“ 20

‰¡‚§√‡¡µ√  “¡“√∂ºà“πÀ≈Õ¥‡≈◊Õ¥„πªÕ¥∑’Ë¡’¢π“¥‚µ

¢÷Èπ‰¥â ·µàµâÕß‰¡à¡’§«“¡º‘¥ª°µ‘¢Õßºπ—ß°—ÈπÀâÕßÀ—«„®22

´÷Ëß lung scan ‰¡à “¡“√∂·¬°√–À«à“ß intracardiac

·≈– intrapulmonary shunting ÕÕ°®“°°—π‰¥â

Pulmonary angiogram ¡’≈—°…≥–À≈“¬·∫∫

Krowka ·≈–§≥– ·∫àß≈—°…≥–À≈Õ¥‡≈◊Õ¥∑’Ëµ√«®æ∫ÕÕ°

‡ªìπ 2 ·∫∫ ·∫∫·√°æ∫∫àÕ¬∑’Ë ÿ¥ª√–¡“≥√âÕ¬≈– 86 ‡ÀÁπ

®”π«πÀ≈Õ¥‡≈◊Õ¥‡æ‘Ë¡¢÷Èπ √Ÿª√à“ß§≈â“¬øÕßπÈ” (spongy

appearance) ‡ âπ‡≈◊Õ¥Õ“®‚µ‡≈Á°πâÕ¬‰ª®π∂÷ß¡“°

 à«π∑’Ë‚µ¡“°¡—°Õ¬Ÿà∫√‘‡«≥∞“π¢ÕßªÕ¥ ‰¡àæ∫ early

venous filling „π√“¬∑’Ë¡’§«“¡º‘¥ª°µ‘‰¡à¡“° À≈—ß®“°

À“¬„®¥â«¬ 100 percent oxygen ®–¡’ PaO
2
 ª°µ‘

À√◊Õ‡°◊Õ∫ª°µ‘ ·µà∂â“À≈Õ¥‡≈◊Õ¥¡’§«“¡º‘¥ª°µ‘¡“° ºŸâ

ªÉ«¬®–¡’Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬·≈–√–¥—∫ PaO
2
 µË” §«“¡

º‘¥ª°µ‘¢ÕßÀ≈Õ¥‡≈◊Õ¥ ·∫∫∑’Ë 2 æ∫√âÕ¬≈– 14 §◊Õ ‡ÀÁπ
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AVM ®“°°“√µ√«®¥â«¬ angiogram PaO
2
 µË”°«à“ª°µ‘

À≈—ß‰¥â 100 percent oxygen ·≈–¡’Õ“°“√ÀÕ∫‡Àπ◊ËÕ¬

¡“°23

ºŸâªÉ«¬∑’Ë¡’ hypoxemia ‡π◊ËÕß®“° macro-

scopic parenchymal AVM  “¡“√∂∑”°“√√—°…“„Àâ

À“¬¢“¥‰¥â5,24,25 ¥—ßπ—Èπ∂â“¬—ß¡’ hypoxemia À≈—ß‰¥â 100

percent oxygen ·≈â« §«√µ√«®¥â«¬ pulmonary

angiogram ∑ÿ°√“¬ ‡æ◊ËÕÀ“ AVM5 ªí®®ÿ∫—πÕ“®„™â helical

CT  √â“ß¿“æ 3 ¡‘µ‘ æ∫«à“¡’§«“¡·¡àπ¬”‡∑à“°—∫

angiogram16,17

 √ÿª
ºŸâªÉ«¬ cirrhosis ∑’Ë¡’ hypoxemia µâÕß ß —¬

¿“«– HPS ¥â«¬  “‡Àµÿ¢Õß hypoxemia ¡—°‡°‘¥®“°

intrapulmonary arteriovenous shunting ºà“π∑“ß

dilated capillary ·≈– arteriole À√◊Õ AVM °Á‰¥â ¿“æ

√—ß ’ªÕ¥®–‡ÀÁπªÕ¥∑÷∫·∫∫ nodular À√◊Õ reticulono-

dular ‰¥â∫àÕ¬∫√‘‡«≥∞“π¢ÕßªÕ¥ ·µàµâÕß«‘π‘®©—¬·¬°

ÕÕ°®“°‚√§Õ◊Ëπ¥â«¬ °“√µ√«®¥â«¬ 99MTc-MAA ®–™à«¬

¬ ◊π¬ —π arter iovenous shunting ·µ à ‰¡ à “¡“√∂

∫Õ°«à“Õ¬Ÿà∑’ Ë√–¥—∫‰Àπ contrast echocardiography

 “¡“√∂µ√«®æ∫ intrapulmonary arteriovenous

shunting ·≈–·¬°ÕÕ°®“° intracardiac shunting ‰¥â

Õ’°¥â«¬ pulmonary angiogram „™âµ√«®„π√“¬∑’Ë ß —¬

macroscopic AVM ¿“æ√—ß ’§Õ¡æ‘«‡µÕ√å®–‡ÀÁπÀ≈Õ¥

‡≈◊Õ¥∑’Ë¡’¢π“¥‚µ¢÷Èπ®”π«π¡“° ·≈–‡ÀÁπ·¢πß à«π

ª≈“¬∑’Ë‚µ‰ª∂÷ß‡¬◊ËÕÀÿâ¡ªÕ¥ ∑”„Àâ«‘π‘®©—¬ HPS ‰¥â ®–

‡ÀÁπ‰¥â¥’∂â“„™â§«“¡Àπ“¢Õß¿“æ 10 ¡‘≈≈‘‡¡µ√ ¥’°«à“

°“√„™â high resolution ∑’Ë¡’§«“¡Àπ“¢Õß¿“æ 1 À√◊Õ

1.5 ¡‘≈≈‘‡¡µ√ ·µà high resolution  “¡“√∂«‘π‘®©—¬

·¬°‚√§Õ◊Ëπ∑’Ë∑”„Àâ‡°‘¥ hypoxemia ‡™àπ emphysema

À√◊Õ pulmonary fibrosis ÕÕ°‰ª‰¥â
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