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Review Article

∫∑π”

°“√ª√–‡¡‘π¿“«–æ—ßº◊¥„πµ—∫ (liver fibrosis assessment) π—Èπ ¡’§«“¡
 ”§—≠µàÕ°“√¥Ÿ·≈ºŸâµ‘¥‡™◊ÈÕ‰«√— µ—∫Õ—°‡ ∫´’¡“° ‡æ√“–™à«¬∫Õ°∂÷ß§«“¡√ÿπ·√ß¢Õß
‚√§ §«“¡√ ’∫¥à«π∑ ’ Ë®–µâÕß‰¥â√ —∫°“√√ —°…“ ·≈–§«“¡®”‡ªìπ∑ ’ Ë®–µâÕß√ —∫°“√ª√–‡¡‘π
¿“«–·∑√°´âÕπÕ◊ËπÊ

„πÕ¥’µ∑ ’ Ëºà“π¡“ «‘∏ ’¡“µ√∞“π∑ ’ Ë„™â„π°“√ª√–‡¡‘π¿“«–æ—ßº ◊¥„πµ—∫§ ◊Õ°“√
µ√«®™‘Èπ‡π◊ÈÕµ—∫ (liver biopsy) ·µà¡’¢âÕ¥âÕ¬Õ¬ŸàÀ≈“¬ª√–°“√ ‡™àπ sampling er-
ror, intra- and inter-observer variation °“√°√–®“¬µ—«¢Õßæ—ßº ◊¥„πµ—∫∑ ’ Ë‰¡à
 ¡Ë”‡ ¡Õ1 °“√‰¥â§«“¡¬“«¢Õß‡π◊ÈÕµ—∫ —Èπ°«à“ 2.5 ´¡.2 ·≈–¿“«–·∑√°´âÕπ∑’Ë
√ÿπ·√ß (æ∫‰¥â 0.05-5.3%)3

ªí®®ÿ∫ —π¡’°“√»÷°…“∂ ÷ß«‘∏ ’°“√„À¡àÊ ∑ ’ Ë noninvasive Õ¬à“ß°«â“ß¢«“ß «‘∏ ’
·√°∑’Ë¡’°“√§‘¥§âπ·≈–√“¬ß“πÕÕ°¡“§◊Õ °“√„™â elastography4 ´÷ËßµàÕ¡“‰¥â¡’
°“√æ—≤π“·≈–‡√‘Ë¡π”¡“„™â∑“ß§≈‘π‘°„π°“√ª√–‡¡‘πæ—ßº◊¥„πµ—∫ (liver stiffness
measurement)5 À≈—ß®“°π—Èπ‰¥â¡’√“¬ß“πµà“ßÊ ‡°’Ë¬«°—∫°“√π”¡“„™â∑“ß§≈‘π‘°Õ¬à“ß
°«â“ß¢«“ß ·≈–¬—ß√«¡∂÷ß«‘∏’°“√Õ◊ËπÊ ∑’ËÕ“»—¬°“√µ√«®‡≈◊Õ¥ ‡™àπ serum biomarker
µà“ßÊ ¥â«¬6

∫∑§«“¡π’È‰¥â√«∫√«¡·≈–∑∫∑«π¢âÕ¡Ÿ≈∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π ‚¥¬®–‡πâπ„π·ßà
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¢Õß§«“¡·¡àπ¬”„π°“√«‘π‘®©—¬·≈–°“√π”¡“ª√–¬ÿ°µå„™â∑“ß§≈‘°π‘°¢Õß transient
elastrography

À≈ —°°“√¢Õß°“√µ√«®æ—ßº◊¥¥â«¬«‘∏’ transient elastography

Õ«—¬«–∑ÿ°  à«π®–¡’§ÿ≥ ¡∫ —µ‘µâ“π∑“πµàÕ°“√‡ª≈ ’ Ë¬π·ª≈ß√ Ÿª√ à“ß∑ ’ Ë‡°‘¥®“°
·√ß°√–∑”¿“¬πÕ° ‡¡◊ËÕ‡√“Õ“»—¬À≈—° ¡°“√¢Õß Hookûs law ∑’Ë°≈à“««à“ §«“¡‡§âπ
(strain) ®–‡ªìπªØ‘¿“§‚¥¬µ√ß°—∫ §«“¡‡§√’¬¥ (stress) ‚¥¬∑’Ë§à“ E (elasticity)
À√◊Õ Youngûs modulus §◊Õ§à“∑’Ë∫Õ°√–¥—∫§«“¡·¢Áß·°√àßÀ√◊Õ§«“¡µ÷ßµ—« (stiff-
ness) À√◊ÕÕ’°π —¬Àπ ÷ Ëß§ ◊Õ §«“¡µâ“π∑“π¢Õß‡π◊ ÈÕ‡¬ ◊ ËÕπ — ÈπµàÕ°“√‡ª≈ ’ Ë¬π·ª≈ß√Ÿª√ à“ß
‡¡◊ËÕ∂ Ÿ°·√ß¿“¬πÕ°¡“°√–∑”π—Ëπ‡Õß ¡’Àπà«¬‡ªìπ Kilo Pascals (kPa)7

°“√µ√«®À“§à“ E „π‡π◊ÈÕµ—∫‚¥¬«‘∏’π’È Õ“»—¬°“√ª≈àÕ¬ shear wave ®“°
°“√ —Ëπ¢Õß vibration generator ®“°π—Èπ®– àß§≈◊Ëπ ultrasound ÕÕ°‰ª ‡æ◊ËÕ«—¥
§«“¡‡√Á«¢Õß shear wave „π¢≥–∑’Ëºà“π‡π◊ÈÕµ—∫ ·≈–π”¡“§”π«≥‡ªìπ§à“ E ‰¥â¥—ß
 ¡°“√ E = 3pVs2 ‚¥¬∑’Ë p = density „π‡π◊ÈÕµ—∫ ́ ÷Ëß‡ªìπ§à“§ß∑’Ë ·≈– V = velocity
¢Õß shear wave (¿“æ∑’Ë 1) ®÷ß‡√’¬°«‘∏’°“√π’È«à“ transient elastography ‡π◊ËÕß®“°
¡’°“√ª≈àÕ¬ shear wave ÕÕ°‰ª‡ªìπæ—°Ê π—Ëπ‡Õß7,8 ∫√‘…—∑ºŸâæ—≤π“«‘∏’°“√π’È§◊Õ ∫√‘…—∑
Echofrance ª√–‡∑»Ω√—Ëß‡»  ´÷Ëßπ”¡“º≈‘µ‡ªìπ‡§√◊ËÕß Fibroscan® π—Ëπ‡Õß

¿“æ∑’Ë 1 °√“ø· ¥ß shear wave ∑’Ë àßºà“π‡¢â“‰ª¬—ß‡π◊ÈÕµ—∫ ‚¥¬¡’§«“¡∂’Ë 50 Hz ·≈– amplitude 2
mm ‡¡ ◊ËÕ„™â M probe7
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¥â«¬À≈ —°°“√¢â“ßµâπ ‡π◊ ÈÕµ—∫∑ ’ Ë¡’æ—ßº ◊¥ – ¡¡“° ®–¡’¿“«–§≈ â“¬¢Õß·¢Áß
¡“°¢÷Èπ (solidity) ¥—ßπ — Èπ shear wave velocity ®–‡√ Á«°«à“‡π◊ ÈÕµ—∫ª°µ‘ ·≈–§à“
§«“¡µ÷ßµ—«¢Õßµ—∫ (liver stiffness) °Á®– Ÿßπ—Ëπ‡Õß

«‘∏’°“√µ√«®µ“¡¡“µ√∞“π §◊Õ „ÀâºŸâªÉ«¬Õ¬Ÿà„π∑à“πÕπÀß“¬ ¬°·¢π¢«“¢÷Èπ
«“ß‰«â„µâ»’√…– ºŸâµ√«®π” probe «“ß∫π™àÕß´’Ë‚§√ß¢«“∫√‘‡«≥‡π◊ÈÕµ—∫°≈’∫¢«“ ·≈â«
°¥ªÿÉ¡ª≈àÕ¬ shear wave À≈—ß®“°π—Èπ ‡§√◊ËÕß®–∑”°“√ª√–¡«≈º≈·≈–§”π«≥§à“
liver stiffness ·≈â«√“¬ß“πÕÕ°¡“‡ªìπ§à“°≈“ß (median) ¡’Àπà«¬‡ªìπ kPa ´÷Ëß®–
µâÕß∑”°“√µ√«®‡™àππ’ÈÕ¬à“ßπâÕ¬ 10 §√—Èß ‚¥¬µâÕß¡’§à“ success rate ¡“°°«à“ 6
§√—Èß ·≈–§à“ IQR/median value <30% ®÷ß®–‰¥â§à“∑’Ëπà“‡™◊ËÕ∂◊Õ (¿“æ∑’Ë 2) ¥â«¬«‘∏’
°“√π’È∫√‘‡«≥‡π◊ÈÕµ—∫∑’Ë∑”°“√µ√«®¥â«¬ probe ¢π“¥ª°µ‘ (M) ¡’æ◊Èπ∑’Ë 1x4 µ√.´¡.

¿“æ∑’Ë 2 °“√„™â‡§√◊ËÕß Fibroscan® „π°“√µ√«® transient elastography5,7
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‚¥¬≈÷°®“°º‘«Àπ—ßª√–¡“≥ 2.5 ´¡. ¥—ßπ—Èπ®–¡’§«“¡°«â“ß°«à“°“√µ√«®‚¥¬«‘∏’
‡®“–™‘Èπ‡π◊ÈÕµ—∫ª√–¡“≥ 100 ‡∑à“

§«“¡·¡àπ¬”¢Õß transient elastography „π°“√«‘π ‘®©—¬¿“«–æ—ßº◊¥„πµ—∫

‡π◊ËÕß®“°‡ªìπ‡§√◊ËÕß¡◊Õ«‘π‘®©—¬„À¡à ¥—ßπ—Èπ °“√»÷°…“‡ª√’¬∫‡∑’¬∫§«“¡
·¡àπ¬”®÷ßµâÕß‡ª√ ’¬∫‡∑ ’¬∫°—∫«‘∏ ’¡“µ√∞“π‡¥‘¡§ ◊Õ liver biopsy „πÕ¥’µπ — Èπ¡’°“√
ª√–‡¡‘πæ—ßº◊¥∑“ß histology ‰¥âÀ≈“¬«‘∏’‡™àπ Ishak score ·≈– Knodell score
ªí®®ÿ∫—πÕ“»—¬‡°≥±å¡“µ√∞“π‡¥’¬«°—π∑’Ë¬Õ¡√—∫∑—Ë«‚≈°§◊Õ METAVIR system ´÷Ëß
·∫àß√–¥—∫¢Õßæ—ßº◊¥„πµ—∫‡ªìπ 5 stages À√◊Õ F0-4 (¿“æ∑’Ë 3) ·≈–°“√»÷°…“«‘®—¬
 à«π„À≠àÕâ“ßÕ‘ß√–∫∫π’È

1. ºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’∑—Ë«‰ª (Nontransplanted-chronic hepatits
C patients)

®“°µ“√“ß∑’Ë 1 ®–‡ÀÁπ‰¥â«à“ °“√«‘π‘®©—¬æ—ßº◊¥„πµ—∫√–¬–∑’Ë Õß¢÷Èπ‰ª
(≥F2 À√◊Õ significant fibrosis) ¡’§«“¡·¡àπ¬”¥’ ·≈–¡’§«“¡·¡àπ¬” Ÿß ÿ¥ (AUROC
>90%) „π fibrosis stage 3, 4  Õ¥§≈âÕß°—∫¢âÕ¡Ÿ≈®“°ß“π«‘®—¬·∫∫ meta-analy-
sis À≈“¬™‘Èπ25-27 ∑’Ëæ∫«à“§à“ AUROC  ”À√—∫«‘π‘®©—¬¿“«–µ—∫·¢Áß (F4) ®–¥’ °«à“
°“√«‘π ‘®©—¬¿“«– significant fibrosis (F2) ·≈–‡¡ ◊ ËÕ·¬°µ“¡ “‡Àµÿ®–æ∫«à“ ºŸâ
ªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’®–¡’·π«‚πâ¡¢Õß§à“ AUROC ∑’Ë  Ÿß°«à“„π∑ÿ°√–¬–¢Õß fibro-
sis stage ‡¡◊ËÕ‡∑’¬∫°—∫ “‡ÀµÿÕ◊ËπÊ25 ´÷Ëß°Á Õ¥§≈âÕß°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ßæ¬“∏‘
«‘∑¬“∑’Ë‡√‘Ë¡æ∫ fibrosis septum ·≈– bridging fibrosis „π F3 ·≈– 4 µ“¡≈”¥—∫
´÷Ëß¡’º≈¡’∑”„Àâ‡π◊ÈÕµ—∫¡’§«“¡‡ªìπ solidity ¡“°¢÷Èππ—Ëπ‡Õß

‡π◊ ËÕß®“°§à“ cut-off „π·µà≈– fibrosis stage ‡ªìπ§à“∑ ’ Ë‰¥â¡“®“°°“√À“
§à“∑ ’ Ë¡’§«“¡‰«·≈–§«“¡®”‡æ“– Ÿß∑ ’ Ë ÿ¥¢Õß·µà≈–°≈ÿà¡ª√–™“°√∑ ’ Ëπ”¡“»÷°…“ ´÷Ëß„π
·µà≈–°≈ ÿà¡ª√–™“°√‡À≈à“π—Èπ¡’§«“¡™ÿ° (prevalence) ¢Õß significant fibrosis ·≈–
cirrhosis ∑’Ë·µ°µà“ß°—π ®÷ß∑”„Àâ‡°‘¥§«“¡À≈“°À≈“¬¢Õß§à“ cut-off level „π
·µà≈–ß“π«‘®—¬ ¥—ßπ — Èπ°“√π”¡“ª√–¬ÿ°µå„™â®÷ß§«√Õ“»—¬¢âÕ¡Ÿ≈®“°°“√»÷°…“„π°≈ÿà¡
ª√–™“°√‡¥’¬«°—π„πª√–‡∑»‡¥’¬«°—π ºŸâ‡™’Ë¬«™“≠∫“ß∑à“π‡ πÕ§à“ cut-off ∑’Ëπà“®–
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¿“æ∑’Ë 3 Liver histology ∑ ’Ë¬âÕ¡¥â«¬ Trichrome stain9

A: portal tract (left) and central vein (right) without substantial fibrosis À√◊Õ METAVIR
stage 0

B: portal fibrous expansion with periportal fibrosis À√◊Õ METAVIR stage 2
C: bridging septal fibrosis with architectural distortion in the absence of regen-

erative nodules À√◊Õ METAVIR stage 3
D: marked bridging fibrosis with numerous regenerative nodules À√◊Õ METAVIR

stage 4

π”‰ª„™â‰¥âÕ¬à“ß§√à“«Ê §◊Õ 7.65  ”À√—∫ F2, 8.0  ”À√—∫ F3 ·≈– 12.5-13.01  ”À√—∫
F47,25 °“√π” transient elastography ¡“„™â·¬°√–¥—∫ fibrosis „πºŸâªÉ«¬∑’Ë¡’æ—ßº◊¥
πâÕ¬ ‡™àπ F0 À√◊Õ F1 ‰¡à§àÕ¬¡’ª√–‚¬™πå¡“°π—° ‡æ√“–§à“§«“¡·¡àπ¬”µË” Õ¬à“ß‰√
°Áµ“¡§à“∑’ËπâÕ¬°«à“ 5-6 kPa πà“®–∫Õ°‰¥â«à“‰¡à¡’¿“«– fibrosis7,28

¥â«¬«‘∏’π’È‡Õß °“√«‘π‘®©—¬ significant fibrosis (F2)  “¡“√∂≈¥°“√∑” liver
biopsy ‰¥â∂÷ß 77% (140/183 cases)15 ·≈– ”À√—∫°“√«‘π‘®©—¬ cirrhosis (F4)
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π—Èπ  “¡“√∂≈¥°“√∑” liver biopsy ‰¥â∂÷ß 90%29

ß“π«‘®—¬À≈“¬™‘Èπ„Àâº≈ Õ¥§≈âÕß°—π«à“ «‘∏’ transient elastrography ¡’
reproducibility Õ¬Ÿà„π‡°≥±å¥’ πÕ°®“°π’È¬—ß¡’ intra- ·≈– inter-observer agree-
ment ∑’Ë¥’¡“° (>90%)30,31

2. ºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’∑’Ë‰¥â√—∫°“√ª≈Ÿ°∂à“¬µ—∫ (transplanted-chronic
hepatits C recipient patient)

ªí®®ÿ∫ —π°“√µ‘¥‡™ ◊ ÈÕ‰«√ — µ—∫Õ—°‡ ∫´’‡ªìπ “‡ÀµÿÀ≈ —°∑ ’ ËµâÕß‡¢â“√ —∫°“√‡ª≈ ’ Ë¬π
µ—∫∑—Èß„πÕ‡¡√‘°“·≈–¬ÿ‚√ª ·µà‡π◊ËÕßªí®®—¬µà“ßÊ ‰¥â·°à °“√µÕ∫ πÕßµàÕ°“√√—°…“∑’Ë
‰¡à¥’π —° °“√¬ÿµ‘°“√√ —°…“‡π◊ ËÕß®“°º≈¢â“ß‡§’¬ß À√◊Õ°“√∑”ß“π¢Õßµ—∫·¬à‡°‘π°«à“∑ ’ Ë
®–√—∫°“√√—°…“‰¥â ¥—ßπ—Èπ°“√‡°‘¥°“√µ‘¥‡™◊ÈÕ‰«√— µ—∫Õ—°‡ ∫´’´È”„πµ—∫∑’Ë‰¥â√—∫°“√
ª≈Ÿ°∂ à“¬¡“ (HCV recurrence in liver graft) ®÷ß¡’‚Õ°“   Ÿß¡“° ·≈–∑ ’ Ë ”§—≠
∑”„Àâ‡°‘¥ fibrosis ‰¥â√«¥‡√Á« ·≈–‚Õ°“ °“√  Ÿ≠‡ ’¬µ—∫∑’Ë‰¥â√—∫°“√ª≈ Ÿ°∂à“¬¡“¡’¡“°¢÷Èπ

°“√„™â transient elastogarphy „π°“√ª√–‡¡‘π¿“«–æ—ßº◊¥„πµ—∫„πºŸâ
ªÉ«¬°≈ ÿà¡π’È®÷ß¡’¡“°¢÷Èπ ·≈–æ∫«à“¡’§«“¡·¡àπ¬”¡“°‡™àπ‡¥’¬«°—∫„π naive liver23,24
(µ“√“ß∑’Ë 1) ·≈–¬—ß¡’§«“¡·¡àπ¬”„π°“√«‘π‘®©—¬¿“«– portal hypertension (HVPG
≥6 mm Hg) ‰¥â¥’¡“°‡™àπ°—π (µ“√“ß∑’Ë 3)

µ“√“ß∑’Ë 2 ‡ª√’¬∫‡∑’¬∫°“√«‘π‘®©—¬ fibrosis stage ¢Õß transient elastography °—∫ serum
biomarker15

Method F ≥ 2 F ≥ 3 F = 4

FS 0.83 (0.76-0.88) 0.90 (0.85-0.94) 0.95 (0.91-0.98)
FT 0.85 (0.78-0.90) 0.90 (0.85-0.94) 0.87 (0.81-0.91)
APRI 0.78 (0.70-0.85) 0.84 (0.78-0.89) 0.83 (0.74-0.89)
FS + APRI 0.84 (0.77-0.89) 0.91 (0.85-0.94) 0.95 (0.91-0.98)
FS + FT 0.88 (0.82-0.92) 0.95 (0.91-0.97) 0.95 (0.91-0.97)
FS + FT + APRI 0.88 (0.82-0.92) 0.95 (0.91-0.97) 0.95 (0.91-0.97)

FS = Fibroscan, FT = Fibrotest, APRI = AST to Platelet ratio index
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§«“¡·¡àπ¬”„π°“√«‘π‘©—¬¢Õß transient elastography ‡ª√ ’¬∫‡∑ ’¬∫°—∫ se-
rum biomarker

®“°µ“√“ß∑’Ë 2 ®–‡ÀÁπ‰¥â«à“§«“¡·¡àπ¬”„π°“√«‘π‘®©—¬¿“«–æ—ßº◊¥„πµ—∫„π
√–¬–µà“ßÊ ¡’§«“¡„°≈â‡§’¬ß°—π °“√„™â Õß«‘∏’√à«¡°—π (Fibroscan √à«¡°—∫ serum
biomarker) ®–‡æ’Ë¡§«“¡·¡àπ¬”¡“°¢÷Èπ„π∑ÿ° stage πÕ°®“°π’È¬—ßæ∫«à“°“√„™â com-
bination noninvasive tests ¡’§«“¡·¡àπ¬”¡“°°«à“°“√„™â single test ·≈–°“√„™â
Fibroscan √à«¡°—∫ serum biomarker ¥’°«à“°“√„™â serum biomarkers 2 ™π‘¥
„π°“√«‘π ‘®©—¬ significant fibrosis (F2) „π·ßà¢Õß°“√≈¥°“√∑” liver biopsy
·µà‰¡à·µ°µà“ß°—π„π°“«‘π‘®©—¬ cirrhosis (F4)32 Castera ·≈–§≥– ‰¥â‡ πÕ·π«∑“ß
°“√„™â noninvasive test ‡æ◊ËÕ«‘π‘®©—¬¿“«–æ—ßº◊¥„πµ—∫„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’
‡√◊ÈÕ√—ß‰«â¥—ß¿“æ∑’Ë 4

¿“æ∑’Ë 4 ·π«∑“ß°“√„™â noninvasive tests „π°“√«‘π‘®©—¬ fibrosis stage8
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°“√π”¡“ª√–¬ÿ°µå„™â∑“ß§≈ ‘π‘°

1. „™â„π°“√∑”π“¬‚Õ°“ °“√√Õ¥™’«‘µ„π√–¬–¬“« (Predict long term
survival rate)

ªí®®ÿ∫—π¡’ß“π«‘®—¬¢π“¥„À≠à 2 ™‘Èπ∑’Ë‰¥âµ‘¥µ“¡ºŸâªÉ«¬‡ªìπ√–¬–‡«≈“π“πæÕ
ß“π«‘®—¬Àπ÷Ëß∑”„πºŸâªÉ«¬ HIV/HCV coinfection ®”π«π 545 √“¬ (well-controlled
HIV disease, mean CD4 519±284 cell/mm3) µ‘¥µ“¡‰ªπ“π°«à“ 5 ªï (70±15
‡¥◊Õπ) æ∫«à“ Õ—µ√“°“√√Õ¥™’«‘µ (overall survival) ·≈– liver-events free sur-
vival rate ‡∑à“°—∫ 84.2% ·≈– 75.7%  ”À√—∫ºŸâ∑’Ë¡’§à“ liver stiffness >9.5 kPa
‡∑ ’¬∫°—∫ 85.6% ·≈– 84.7% ¢ÕßºŸâ∑ ’ Ë¡’§à“ <9.5 kPa (p=0.002 ·≈– p<0.001
µ“¡≈”¥—∫)33

 à«πß“π«‘®—¬Õ’°™‘ÈπÀπ÷Ëß∑”„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’ 1,457 √“¬ æ∫«à“
 “¡“√∂∑”π“¬‚Õ°“ °“√√Õ¥™’«‘µ∑’Ë 5 ªï (5-year survival) ‰¥â ·≈–¥’°«à“°“√„™â
°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫ (liver biopsy) ‚¥¬æ∫«à“Õ—µ√“°“√√Õ¥™’«‘µ∑’Ë 5 ªï ‡∑à“°—∫ 77%,
66%, 57%, 47% ·≈– 42%  ”À√—∫§à“ liver stiffness >9.5, 20, 30, 40 ·≈– 50
kPa µ“¡≈”¥—∫34

πÕ°®“°π’È·≈â«¬—ßæ∫«à“§à“¢Õß Liver stiffness π—Èπ Õ¥§≈âÕß°—∫ Child-
Pugh-Turcotte ·≈– MELD score ¥â«¬´÷Ëß¬‘Ëß π—∫ πÿπ°“√„™â§à“ liver stiffness
„π°“√∑”π“¬ long term outcome ‰¥â35

2. „™â„π°“√∑”π“¬°“√¡’ portal hypertension ·≈– esophageal va-
rices

¿“«– portal hypertension π—Èπ ∂◊Õ‡ªìπ¿“«–·∑√°´âÕπ‡√‘Ë¡·√°∑’Ë ”§—≠
¢ÕßºŸâªÉ«¬ cirrhosis ·≈–π”‰ª  Ÿà¿“«– decompensation „πÕπ“§µ ‡ªìπ∑’Ë∑√“∫
°—π«à“ gold standard „π°“√«‘π‘©—¬¿“«– portal hypertension §◊Õ °“√«—¥ HVPG
(hepatic venous pressure gradient) ´÷Ëß‡ªìπ°“√µ√«®∑ ’ Ë invasive ·≈–∑”‰¥â
‡©æ“–„π∫“ß ∂“∫—π‡∑à“π—Èπ ®÷ß‡√‘Ë¡¡’°“√»÷°…“‡°’Ë¬«°—∫°“√„™â§à“ liver stiffness „π
°“√ª√–‡¡‘π¿“«–π’È·∑π
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º≈°“√»÷°…“«‘®—¬®”π«π¡“°∑”„Àâæ∫«à“ §à“ liver stiffness ∑’Ë‡æ‘Ë¡¢÷Èπ ¡’§«“¡
 —¡æ—π∏å°—∫§à“ HVPG ∑’Ë‡æ‘Ë¡¢÷Èπ‡™àπ°—π36,37 (µ“√“ß∑’Ë 3) ·≈– performance „π
°“√«‘π‘®©—¬¿“«– portal hypertension related complication ‚¥¬°“√„™â liver
stiffness ‡∑’¬∫‡∑à“°—∫°“√«—¥ HVPG38

¬—ß‰¡à¡’¢âÕ¡Ÿ≈«à“ diagnostic performance „π°“√«‘π‘®©—¬¿“«– portal hy-
pertension ‚¥¬°“√„™â transient elastography ‡∑’¬∫°—∫ biologic marker Õ◊ËπÊ
¡’§«“¡·µ°µà“ß°—π‡æ’¬ß„¥ ¬°‡«âπ Bureau ·≈–§≥– ∑’Ëæ∫«à“§«“¡·¡àπ¬”„π°“√
«‘π‘®©—¬‰¡à·µ°µà“ß°—π√–À«à“ß°“√„™â transient elastography °—∫°“√„™â§à“ pro-
thrombin index37

„π·ßà¢Õß°“√∑”π“¬°“√¡’ esophageal varices À√◊Õ‰¡àπ—Èπ ¡’ß“π«‘®—¬
À≈“¬™‘Èπ∑’Ë»÷°…“‡√◊ËÕßπ’È (µ“√“ß∑’Ë 4) ‚¥¬ “‡Àµÿ¢Õßµ—∫·¢Áß∑’Ë‡°‘¥®“°°“√µ‘¥‡™◊ÈÕ‰«√— 
π — Èπ  à«π„À≠ à‡ªìπ®“°‰«√ — µ—∫Õ—°‡ ∫ ’́ æ∫«à“§«“¡·¡àπ¬”„π°“√«‘π ‘©—¬Õ¬Ÿà„π‡°≥±å
¥’¡“° §à“ cut-off §√à“«Ê ∑’Ëπà“®–π”¡“„™â‰¥â∑—Èß HCV monoinfection ·≈– HCV/
HIV coinfection §◊Õ >20 kPa  ”À√—∫°“√∑”π“¬«à“®–¡’ large EV ´÷Ëß Õ¥§≈âÕß
°—∫°“√»÷°…“¢Õß Ramires ·≈–§≥– ∑ ’ Ëæ∫«à“ ∂ â“§à“ liver stiffness <20 Kpa
√à«¡°—∫°“√¡’ platelet count >120x109 cell/L ®–‰¡àæ∫ esophageal varices

µ“√“ß∑’Ë 5 Diagnostic performance ¢Õß transient elastography „π°“√∑”π“¬°“√‡°‘¥ HCC

Reference n Patients Liver stiffness(Kpa) HCC Likelihood

Masuzaki et al43 262 HCV <10 0.22
(cross sectional) 10.1-15 0.73

15.1-25 1.3
>25 5.0

Masuzaki et al44 984 HCV 10.1-15 16.7
(prospective) 15.1-20 20.9

20.1-25 25.6
>25 45.5
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·≈– portal hypertensive gastropathy ‡≈¬ (NPV 100%, 95% CI 77.2-100)41
πÕ°®“°π’È¬—ßæ∫«à“ ∂â“ liver stiffness >50 kPa ®–‡ ’Ë¬ßµàÕ°“√‡°‘¥ EV

bleeding (sensitivity 53%, specificity 83%, PPV 83%, NPV 53%, AUC
0.73)42 ®÷ßπà“®–¡’ª√–‚¬™πå„π°“√„™â§—¥°√ÕßºŸâªÉ«¬∑’Ë®”‡ªìπ®–µâÕß‰¥â√—∫°“√ àÕß°≈âÕß
µ√«®À“ EV À√◊Õª√–¬ÿ°µå„™â‡æ◊ËÕ„Àâ primary prophylaxis „πºŸâªÉ«¬∑’Ë‰¡àæ√âÕ¡√—∫
°“√ àÕß°≈âÕß

Õ¬à“ß‰√°Áµ“¡ ¡’¢âÕ¡Ÿ≈∑’Ëπà“ π„®«à“§«“¡ —¡æ—π∏å¢Õß§à“ liver stiffness °—∫§à“
HVPG ®–¡’§«“¡ Õ¥§≈âÕß°—πÕ¬à“ß¥’‡¡◊ËÕ§à“ HVPG ‰¡à‡°‘π 10-12 mmHg (r2=0.81
·≈– 0.91 µ“¡≈”¥—∫) ·µà‡¡◊ËÕ§à“ HVPG >12 mmHg °≈—∫æ∫«à“‰¡à§àÕ¬¡’§«“¡
 —¡æ—π∏å°—π‡∑à“∑’Ë§«√ (r2=0.35 ·≈– 0.17µ“¡≈”¥—∫)36 Õ“®‡π◊ËÕß¡“®“°°≈‰≈°“√‡°‘¥
portal hypertension π — Èπ‰¡à‰¥â¡’ªí®®—¬®“°°“√ – ¡¢Õß extracellular matrix
‡æ’¬ßÕ¬à“ß‡¥’¬« ·µà¬—ß¢÷Èπ°—∫ hyperdynamic circulation, splanchnic vasodi-
latation, portal blood flow ·≈– portosystemic shunt ¥â«¬ ´÷Ëß‰¡à “¡“√∂
«—¥‰¥â®“° liver stiffness ¥—ßπ—Èπ°“√„™â transient elastography „π°“√∑”π“¬
portal hypertension related complication Õ¬à“ßÕ◊ËππÕ°‡Àπ◊Õ®“° EV ·≈– EV
bleeding √«¡∂÷ß°“√ª√–‡¡‘π hemodynamic response §ß‡ªìπ‰ª‰¥â¬“°

3. „™â∑”π“¬‚Õ°“ °“√‡°‘¥¡–‡√Áßµ—∫
°“√«—¥ liver stiffness ¬—ß “¡“√∂„™â∑”π“¬‚Õ°“ °“√‡°‘¥¡–‡√Áßµ—∫ (HCC)

¥â«¬ ‚¥¬¡’ß“π«‘®—¬ 2 ™‘Èπ∑’Ë»÷°…“„π‡√◊ËÕßπ’È‚¥¬¡’ primary outcome ∑’Ë™—¥‡®π§◊Õ
‚Õ°“ °“√‡°‘¥ HCC (µ“√“ß∑’Ë 5) πÕ°®“°π’È ¬—ß¡’°“√»÷°…“∂÷ß°“√∑”π“¬‚Õ°“ ‡°‘¥
post operative liver failure (PLF) À≈—ß°“√√—°…“ HCC ‚¥¬°“√∑” hepatic re-
section ¥â«¬ ´÷Ëßæ∫«à“ ∂â“ iver stiffness ≥15.7 kPa ®–‡ ’Ë¬ßµàÕ°“√‡°‘¥ PLF µ“¡
¡“¡“°∑’Ë ÿ¥ (AUC 0.865) ·µà‰¡àæ∫¿“«– PLF ‡≈¬À“° liver stiffness <14.8
Kpa45

4. „™âµ√«®µ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õßæ—ßº◊¥„πµ—∫
¢âÕ¡Ÿ≈®“° longitudinal studies ́ ÷Ëß‰¡à¡“°π—° ‰¥â√“¬ß“πº≈‡°’Ë¬«°—∫°“√

µ‘¥µ“¡ liver stiffness „πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’∑’Ë‰¥â√—∫°“√√—°…“¥â«¬ Peg-inter-
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feron ·≈– ribavirin æ∫«à“ °≈ ÿà¡∑’Ë‰¥â SVR ®–¡’§à“ liver stiffness ≈¥≈ßÕ¬à“ß¡’π—¬
 ”§—≠46,47 ´÷ËßÕ“®‡ªìπº≈¡“®“°°“√≈¥≈ß¢Õß inflammation ¡“°°«à“°“√≈¥≈ß¢Õß
fibrosis ‡Õß

¢âÕ¡Ÿ≈¥—ß°≈à“« Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß Chan ·≈–§≥–48 (·µà‡ªìπ°“√
»÷°…“„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫∫’) ‚¥¬∑”°“√µ√«®™‘Èπ‡π◊ÈÕµ—∫·≈– transient
elastography °àÕπ°“√√—°…“·≈–¢≥–∑’Ë„Àâ°“√√—°…“¥â«¬ antiviral drug ·≈â« 1 ªï
æ∫«à“ ¡’°“√≈¥≈ß¢Õß liver stiffness ·µà histological fibrosis stage ‰¡à
‡ª≈’Ë¬π·ª≈ß °≈à“«§◊Õ ‰¡à‰¥â¡’ fibrosis regression ·µàÕ¬à“ß„¥ · ¥ß„Àâ‡ÀÁπ
«à“°“√µ‘¥µ“¡°“√‡ª≈’Ë¬π·ª≈ß¢Õß liver stiffness √–À«à“ß°“√√—°…“‰¡à¡’§«“¡
 ”§—≠∑“ß§≈ ‘π ‘°¡“°π —° Õ¬à“ß‰√°Áµ“¡ §ßµâÕß√Õ¥Ÿº≈°“√»÷°…“√–¬–¬“«°«à“π ’ È«à“
°≈ÿà¡∑’Ë¡’°“√≈¥≈ßπ’È®–¡’ long term outcome ‡ªìπ‡™àπ‰√

°“√‡ª≈’Ë¬π·ª≈ß fibrosis stage π—Èπ„™â‡«≈“π“π ·¡â«à“®–‡ªìπ°≈ ÿà¡ HCV/
HIV coinfection °Áµ“¡ ‡«≈“∑’Ë„™â„π°“√‡æ‘Ë¡¢÷Èπ 1 stage „πÕ¬Ÿà∑’Ë√“« 5 ªï49 ªí®®ÿ∫—π
®÷ß¬—ß‰¡à¡’¢âÕ¡Ÿ≈®“°°“√»÷°…“∑’Ëπ“π‡æ’¬ßæÕ

Õ¬à“ß‰√°Áµ“¡ °“√»÷°…“„πºŸâªÉ«¬∑’Ë‰¥â√—∫°“√ª≈ Ÿ°∂à“¬µ—∫·≈–¡’°“√°≈—∫

¿“æ∑’Ë 5 ªí®®—¬∑’Ë¡’º≈µàÕ§à“ liver stiffness7
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‡ªìπ È́”¢Õß‰«√— µ—∫Õ—°‡ ∫´’„πµ—∫∑’Ë‰¥â√—∫°“√ª≈ Ÿ°∂à“¬ (HCV recurrence after liver
transplant) æ∫«à“ serial liver stiffness measurement ‚¥¬«‘∏’ transient
elastography ∑ ÿ° 3 ‡¥ ◊ÕπÀ≈ —ß°“√‡ª≈ ’ Ë¬πµ—∫ ™à«¬„Àâ‡√“µ√«®æ∫ºŸâ∑ ’ Ë®–¡’‚Õ°“ 
‡°‘¥æ—ßº◊¥ – ¡„πµ—∫Õ¬à“ß√«¥‡√Á«‰¥âµ—Èß·µà‡π‘ËπÊ ‚¥¬π”§à“ liver stiffness ∑’Ë 6 ‡¥◊Õπ
¡“§”π«≥¥—ßπ’È

fibrosis score at 6 months after LT = [-4.347 + 0.264 x LSM(kPa)6m
+ 0.442 x bilirubin(mg/dL)6m] ‚¥¬¡’ AUC 0.75 ·≈– 0.83 „π estimate ·≈–
validate group µ“¡≈”¥—∫50

ªí®®—¬∑’¡’º≈µàÕ°“√·ª≈º≈ transient elastography

 “¡“√∂·∫àßÕÕ°‡ªìπ Õß°≈ ÿà¡ °≈ÿà¡·√°§◊Õ ªí®®—¬∑’Ë¡’º≈µàÕ§à“ liver stiff-
ness ‰¥â·°à inflammation (hepatitis), infiltration, venous congestion, ex-
trahepatic cholestasis °“√√—∫ª√–∑“πÕ“À“√ ·≈–°“√«“ßµ”·Àπàß probe (¿“æ
∑’Ë 5) °≈ÿà¡ Õß§◊Õ ªí®®—¬∑’Ë¡’º≈µàÕ success rate ‰¥â·°à obesity §«“¡°«â“ß¢Õß
intercostal space ·≈–ª√– ∫°“√≥å¢ÕßºŸâ∑” (operator experience)

¿“«– hepatitis π—Èπ “¡“√∂‡æ‘Ë¡§à“ liver stiffness „Àâ¡“°¢÷Èπ ·≈–‡¡◊ËÕ
hepatitis ¥’¢÷Èπ §à“ liver stiffness °Á®–≈¥≈ß ´÷Ëß¢âÕ¡Ÿ≈ à«π„À≠à‰¥â®“°°“√»÷°…“
„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫∫’·≈– alcoholic hepatitis51,52 °“√»÷°…“„πºŸâªÉ«¬ alco-
holic hepatitis æ∫«à“ À“°§à“ AST >100 U/L ®–‡°‘¥ overestimate fibrosis
‰¥â¡“° À“°„ÀâÀ¬ÿ¥¥◊Ë¡·Õ≈°ÕŒÕ≈å·≈–§à“ AST <100 U/L ®–‡√‘Ë¡¡’§«“¡·¡àπ¬”
„π°“√«‘π‘®©—¬ cirrhosis ·≈–À“° AST <50 U/L ®–‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√
«‘π‘®©—¬∑—Èß F3 ·≈– F47 ·≈–‡™àπ‡¥’¬«°—π°—∫°“√»÷°…“„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫∫’ À“°
ALT >ULN (1-5 ‡∑à“) ·≈–§à“ liver stiffness ∑’Ë‰¥âÕ¬Ÿà„π™à«ß 7.5-12.0 kPa ∂◊Õ«à“
‡ªìπ grey zone §«√∑” liver biopsy ´÷Ëßµ√ß¢â“¡°—∫°≈ÿà¡∑’Ë normal ALT À“°§à“
liver stiffness >9.5 kPa ®–¡’ specificity 100% „π°“√«‘π‘®©—¬ F3 ·≈–
 “¡“√∂„Àâ°“√√—°…“‰¥â‡≈¬‚¥¬‰¡àµâÕß∑” liver biopsy28 Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’¢âÕ¡Ÿ≈
‡™àππ’È„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’
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¡’°“√»÷°…“„πºŸâªÉ«¬ extrahepatic cholestasis (malignant biliary ob-
struction) 15 √“¬ ‚¥¬ 12/15 √“¬ ¡’§à“ liver stiffness >12.5 kPa À≈—ß®“°‰¥â
√—∫°“√∑” biliary drainage æ∫«à“§à“ liver stiffness ≈¥≈ß 2.2-9.1 kPa53 ‡™àπ
‡¥’¬«°—∫ºŸâªÉ«¬ congestive heart failure 10 √“¬ À≈ —ß®“°‰¥â√ —∫°“√√ —°…“·≈ â«
 “¡“√∂≈¥§à“ median liver stiffness ®“° 41 ‡À≈◊Õ 18 kPa54 πÕ°®“°π’È °“√¡’
focal/multiple liver mass, mast cell infiltration in systemic mastocytosis
À√◊Õ amyloid deposit °Á “¡“√∂∑”„Àâ§à“ liver stiffness ‡æ‘Ë¡¢÷Èπ‰¥â55

¥—ßπ—Èπ°“√µ√«®√à“ß°“¬‡æ◊ËÕ¥Ÿ«à“¡’≈—°…≥–∑’Ë∫àß∫Õ°∂÷ß¿“«– congestive
heart failure À√◊Õ obstructive jaundice À√◊Õ hepatomegaly ·≈–°“√‡®“–
‡≈◊Õ¥µ√«® LFT √«¡∑—Èß°“√µ√«®Õÿ≈µ√“´“«¥å¥Ÿµ—∫ ®÷ß‡ªìπ°“√µ√«®∑’Ë ”§—≠‡æ◊ËÕ
ª√–°Õ∫°“√·ª≈º≈§à“ liver stiffness ∑’Ë∂ Ÿ°µâÕß

¡’¢âÕ¡Ÿ≈∑ ’ Ëπ à“ π„®«à“§à“¢Õß liver stiffness ¡’°“√‡ª≈ ’ Ë¬π·ª≈ß°àÕπ·≈–
À≈—ß√—∫ª√–∑“πÕ“À“√ ‚¥¬À≈—ß√—∫ª√–∑“πÕ“À“√®–∑”„Àâ§à“‡æ‘Ë¡¢÷Èπ ·≈–‡°‘¥ over-
estimation ¢Õß fibrosis stage ‰¥â ·µà§à“®–°≈—∫ Ÿà baseline À≈—ß®“°√—∫
ª√–∑“πÕ“À“√‰ª·≈â« 2-3 ™—Ë«‚¡ß56,57

§«“¡Õâ«πÀ√◊ÕºÕ¡‡°‘π‰ª ¡’‚Õ°“ ∑”„Àâ°“√µ√«®‰¡à ”‡√Á®‰¥â¡“°
‡π◊ËÕß®“°§«“¡Àπ“¢Õßº‘«Àπ—ß àßº≈„Àâ°“√ àß§≈◊Ëπ‡ ’¬ß≈¥≈ß ‚¥¬‡©æ“–ºŸâ∑’Ë¡’ BMI
>30 kg/m2 À√◊Õ¡’¿“«– metabolic syndrome  à«π°“√¡’™àÕß´’Ë‚§√ß·§∫∑”„Àâ‰¡à
 “¡“√∂«“ßÀ—« probe ≈ß∫πº‘«Àπ—ß‰¥â

πÕ°®“°π’Èª√– ∫°“√≥å¢ÕßºŸâ∑”°“√µ√«®¬—ß‡ªìπÕ’°ªí®®—¬Àπ÷Ëß ‡¥‘¡‡™◊ËÕ
«à“°“√‰¥â∑”Õ¬à“ßπâÕ¬ 50 §√—Èß¢÷Èπ‰ª°Á‡æ’¬ßæÕ16 ·µàÀ≈—ß®“°¡’°“√„™âÕ¬à“ß·æ√àÀ≈“¬
·≈–¡’√“¬ß“π®“°°“√»÷°…“¢π“¥„À≠à∑’Ë∑”°“√µ√«® 13,369 §√—Èß æ∫«à“ À“°
ª√– ∫°“√≥å¢ÕßºŸâ∑”°“√µ√«®πâÕ¬°«à“ 500 §√—Èß ‚Õ°“ ∑’Ëº≈µ√«®®–‡™◊ËÕ∂◊Õ‰¡à‰¥â
π—Èπ¡’¡“°58

µ”·Àπàß¢Õß°“√«“ß probe ·¡â«à“®–Õ¬Ÿà∫√‘‡«≥ anterior to mid axillary
line ·µà°“√‡≈◊ËÕπµ”·ÀπàßÀà“ß°—π‡æ’¬ß 1 ´¡. (‚¥¬ºŸâ∑”°“√µ√«®‡ªìπ§π‡¥’¬«°—π)
®–¡’º≈∑”„Àâ§à“ liver stiffness ∑’Ë«—¥‰¥â¡’°“√‡ª≈’Ë¬π·ª≈ß®π àßº≈„Àâ fibrosis stage
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·µ°µà“ß°—π‰¥â∂÷ß 9-28% ¢÷Èπ°—∫§à“ cut-off ¢Õß fibrosis stage ∑’Ëπ”¡“„™â ( à«π
„À≠à¡’§«“¡·µ°µà“ß°—π 1 stage)59

 √ÿª

°“√ª√–‡¡‘πæ—ßº◊¥„πµ—∫„πºŸâªÉ«¬‰«√— µ—∫Õ—°‡ ∫´’ ¥â«¬«‘∏’ transient
elastography ∑—Èß„π HCV monoinfection, HCV/HIV coinfection ·≈– HCV
relapse after liver transplant π—Èπ ¡’ diagnostic performance ∑’Ë¥’¡“° ”À√—∫
advanced fibrosis/cirrhosis (F3-4) ·≈–Õ¬Ÿà„π‡°≥±å¥’ ”À√—∫ significant fi-
brosis (F2)

°“√„™â transient elastography √à«¡°—∫ serum biologic marker Õ◊Ëπ
®–‡æ‘Ë¡§«“¡·¡àπ¬”„π°“√«‘π ‘®©—¬¡“°¢÷Èπ πÕ°®“°π ’ È¬—ß “¡“√∂„™â„π°“√æ¬“°√≥ å
¿“«–∑’Ë‡°’Ë¬«°—∫ liver related complication ‰¥â‡ªìπÕ¬à“ß¥’ Õ¬à“ß‰√°Áµ“¡§à“ cut-
off π—Èπ ¡’§«“¡·µ°µà“ß°—π¢÷Èπ°—∫ª√–™“°√∑’Ëπ”¡“»÷°…“ ¥—ßπ—Èπ§«√¡’°“√»÷°…“«‘®—¬
„π°≈ÿà¡ª√–™“°√‡¥’¬«°—π∑’Ë¡’®”π«π¡“°¢÷ÈπµàÕ‰ª

°“√·ª≈º≈µâÕß√–«—ß«à“‰¡à¡’ªí®®—¬Õ ◊ Ëπ∑ ’ Ë¡’º≈µàÕ liver stiffness ·≈–µâÕß
‡¢â“‡°≥±å reliable result ‡ ¡Õ  à«πª√–‡¥Áπ‡√◊ËÕß°“√ß¥√—∫ª√–∑“πÕ“À“√°àÕπ
µ√«®·≈–µ”·Àπàß°“√«“ß probe π—Èπ ªí®®ÿ∫—π¬—ß‰¡à¡’§”·π–π”∑’Ë™—¥‡®π

‚¥¬¿“æ√«¡®–‡ÀÁπ‰¥â«à“°“√„™âª√–‚¬™πå®“°«‘∏’ transient elastrography
¥â«¬‡§√◊ËÕß Fibroscan π—Èπ ®–¡’‡©æ“–„π cross sectional study À√◊Õ„π pro-
spective study ∑ ’ Ë¡’°“√«—¥ baseline LSM ·≈ â«π”¡“∑”π“¬‚Õ°“ °“√‡°‘¥‚√§
À√◊Õ¿“«–∑√°´âÕπµà“ßÊ ·µà°“√π”¡“„™â·∫∫ serial measurement π — Èπ ¬—ß‰¡à¡’
¢âÕ¡Ÿ≈‡æ’¬ßæÕ∑’Ë®– √ ÿª‰¥â ¬°‡«âπ„π°√≥’‰«√— µ—∫Õ—°‡ ∫´’∑’Ë°≈—∫‡ªìπ´È”À≈—ß®“°°“√
ª≈Ÿ°∂à“¬µ—∫

‡Õ° “√Õâ“ßÕ‘ß

1. Merriman RB, Ferrell LD, Patti MG, Weston SR, Pabst MS, Aouizerat BE, et al.
Correlation of paired liver biopsies in morbidly obese patients with suspected



72 ®ÿ≈ “√ ¡“§¡·æ∑¬å√–∫∫∑“ß‡¥‘πÕ“À“√·Ààßª√–‡∑»‰∑¬, æƒ…¿“§¡-  ‘ßÀ“§¡ 2557

nonalcoholic fatty liver disease. Hepatology. 2006;44:874-80.
2. Bedossa P, Dargere D, Paradis V. Sampling variability of liver fibrosis in chronic

hepatitis C. Hepatology. 2003;38:1449-57.
3. Rockey DC, Caldwell SH, Goodman ZD, Nelson RC, Smith AD. Liver biopsy.

Hepatology. 2009;49:1017-44.
4. Sandrin L, Catheline S, Tanter M, Hennequin X, Fink M. Time-resolved pulsed

elastography with ultrafast ultrasonic imaging. Ultrason Imaging. 1999;21:259-
72.

5. Sandrin L, Fourquet B, Hasquenoph JM, Yon S, Fournier C, Mal F, et al. Tran-
sient elastography: a new noninvasive method for assessment of hepatic fibro-
sis. Ultrasound Med Biol. 2003;29:1705-13.

6. Smith JO, Sterling RK. Systematic review: non-invasive methods of fibrosis
analysis in chronic hepatitis C. Aliment Pharmacol Ther. 2009;30:557-76.

7. Mueller S, Sandrin L. Liver stiffness: a novel parameter for the diagnosis of liver
disease. Hepatol Med. 2010;2001:49-67.

8. Castera L. Noninvasive methods to assess liver disease in patients with hepati-
tis B or C. Gastroenterology. 2012;142:1293-302 e4.

9. Rosen HR. Clinical practice. Chronic hepatitis C infection. N Engl J Med.
2011;364:2429-38.

10. Kim SU, Jang HW, Cheong JY, Kim JK, Lee MH, Kim DJ, et al. The usefulness
of liver stiffness measurement using FibroScan in chronic hepatitis C in South
Korea: a multicenter, prospective study. J Gastroenterol Hepatol. 2011;26:171-8.

11. Lupsor M, Badea R, Stefanescu H, Grigorescu M, Sparchez Z, Serban A, et al.
Analysis of histopathological changes that influence liver stiffness in chronic
hepatitis C. Results from a cohort of 324 patients. J Gastrointestin Liver Dis.
2008;17:155-63.

12. Degos Fea. Diagnostic accuracy of FibroScan and comparison to liver fibrosis
biomarkers in chronic viral hepatitis: A multicenter prospective study (the
FIBROSTIC study) J Hepatol. 2010, doi:101016/jjhep201005035.

13. Sporea I, Sirli R, Deleanu A, Tudora A, Popescu A, Curescu M, et al. Liver



73Clinical Application of Transient Elastography in Chronic Hepatitis C

stiffness measurements in patients with HBV vs HCV chronic hepatitis: a com-
parative study. World J Gastroenterol. 2010;16:4832-7.

14. Ziol M, Handra-Luca A, Kettaneh A, Christidis C, Mal F, Kazemi F, et al.
Noninvasive assessment of liver fibrosis by measurement of stiffness in patients
with chronic hepatitis C. Hepatology. 2005;41:48-54.

15. Castera L, Vergniol J, Foucher J, Le Bail B, Chanteloup E, Haaser M, et al.
Prospective comparison of transient elastography, Fibrotest, APRI, and liver
biopsy for the assessment of fibrosis in chronic hepatitis C. Gastroenterology.
2005;128:343-50.

16. Kettaneh A, Marcellin P, Douvin C, Poupon R, Ziol M, Beaugrand M, et al.
Features associated with success rate and performance of FibroScan measure-
ments for the diagnosis of cirrhosis in HCV patients: a prospective study of 935
patients. J Hepatol. 2007;46:628-34.

17. Arena U, Vizzutti F, Abraldes JG, Corti G, Stasi C, Moscarella S, et al. Reliability
of transient elastography for the diagnosis of advanced fibrosis in chronic hepa-
titis C. Gut. 2008;57:1288-93.

18. Zarski JP, Sturm N, Guechot J, Paris A, Zafrani ES, Asselah T, et al. Comparison
of nine blood tests and transient elastography for liver fibrosis in chronic hepa-
titis C: the ANRS HCEP-23 study. J Hepatol. 2012;56:55-62.

19. Vergara S, Macias J, Rivero A, Gutierrez-Valencia A, Gonzalez-Serrano M, Me-
rino D, et al. The use of transient elastometry for assessing liver fibrosis in
patients with HIV and hepatitis C virus coinfection. Clin Infect Dis. 2007;45:969-
74.

20. Kirk GD, Astemborski J, Mehta SH, Spoler C, Fisher C, Allen D, et al. Assess-
ment of liver fibrosis by transient elastography in persons with hepatitis C virus
infection or HIV-hepatitis C virus coinfection. Clin Infect Dis. 2009;48:963-72.

21. Sanchez-Conde M, Montes-Ramirez ML, Miralles P, Alvarez JM, Bellon JM,
Ramirez M, et al. Comparison of transient elastography and liver biopsy for the
assessment of liver fibrosis in HIV/hepatitis C virus-coinfected patients and
correlation with noninvasive serum markers. J Viral Hepatol. 2010;17:280-6.



74 ®ÿ≈ “√ ¡“§¡·æ∑¬å√–∫∫∑“ß‡¥‘πÕ“À“√·Ààßª√–‡∑»‰∑¬, æƒ…¿“§¡-  ‘ßÀ“§¡ 2557

22. de Ledinghen V, Douvin C, Kettaneh A, Ziol M, Roulot D, Marcellin P, et al.
Diagnosis of hepatic fibrosis and cirrhosis by transient elastography in HIV/
hepatitis C virus-coinfected patients. J Acquir Immune Defic Syndr. 2006;41:175-
9.

23. Carrion JA, Navasa M, Bosch J, Bruguera M, Gilabert R, Forns X. Transient
elastography for diagnosis of advanced fibrosis and portal hypertension in pa-
tients with hepatitis C recurrence after liver transplantation. Liver Transpl.
2006;12:1791-8.

24. Rigamonti C, Donato MF, Fraquelli M, Agnelli F, Ronchi G, Casazza G, et al.
Transient elastography predicts fibrosis progression in patients with recurrent
hepatitis C after liver transplantation. Gut. 2008;57:821-7.

25. Friedrich-Rust M, Ong MF, Martens S, Sarrazin C, Bojunga J, Zeuzem S, et al.
Performance of transient elastography for the staging of liver fibrosis: a meta-
analysis. Gastroenterology. 2008;134:960-74.

26. Talwalkar JA, Kurtz DM, Schoenleber SJ, West CP, Montori VM. Ultrasound-
based transient elastography for the detection of hepatic fibrosis: systematic
review and meta-analysis. Clin Gastroenterol Hepatol. 2007;5:1214-20.

27. Tsochatzis EA, Gurusamy KS, Ntaoula S, Cholongitas E, Davidson BR, Burroughs
AK. Elastography for the diagnosis of severity of fibrosis in chronic liver disease:
a meta-analysis of diagnostic accuracy. J Hepatol. 2011;54:650-9.

28. Chan HL, Wong GL, Choi PC, Chan AW, Chim AM, Yiu KK, et al. Alanine
aminotransferase-based algorithms of liver stiffness measurement by transient
elastography (Fibroscan) for liver fibrosis in chronic hepatitis B. J Viral Hepatol.
2009;16:36-44.

29. Castera L, Le Bail B, Roudot-Thoraval F, Bernard PH, Foucher J, Merrouche W,
et al. Early detection in routine clinical practice of cirrhosis and oesophageal
varices in chronic hepatitis C: comparison of transient elastography (FibroScan)
with standard laboratory tests and non-invasive scores. J Hepatol. 2009;50:59-
68.

30. Fraquelli M, Rigamonti C, Casazza G, Conte D, Donato MF, Ronchi G, et al.



75Clinical Application of Transient Elastography in Chronic Hepatitis C

Reproducibility of transient elastography in the evaluation of liver fibrosis in
patients with chronic liver disease. Gut. 2007;56:968-73.

31. Boursier J, Konate A, Guilluy M, Gorea G, Sawadogo A, Quemener E, et al.
Learning curve and interobserver reproducibility evaluation of liver stiffness
measurement by transient elastography. Eur J Gastroenterol Hepatol. 2008;20:693-
701.

32. Castera L, Sebastiani G, Le Bail B, de Ledinghen V, Couzigou P, Alberti A.
Prospective comparison of two algorithms combining non-invasive methods for
staging liver fibrosis in chronic hepatitis C. J Hepatol. 2010;52:191-8.

33. Ferna_ndez-Montero Jose Vicente BP, Vispo Eugenia. Liver stiffness predicts
liver-related complications and mortality in HIV patients with chronic hepatitis
C on antiretroviral therapy. AIDS. 2013;27:1129-34.

34. Vergniol J, Foucher J, Terrebonne E, Bernard PH, le Bail B, Merrouche W, et al.
Noninvasive tests for fibrosis and liver stiffness predict 5-year outcomes of
patients with chronic hepatitis C. Gastroenterology. 2011;140:1970-9, 9 e1-3.

35. Recio E, Macias J, Rivero-Juarez A, Tellez F, Merino D, Rios M, et al. Liver
stiffness correlates with Child-Pugh-Turcotte and MELD scores in HIV/hepatitis
C virus-coinfected patients with cirrhosis. Liver Int. 2012;32:1031-2.

36. Vizzutti F, Arena U, Romanelli RG, Rega L, Foschi M, Colagrande S, et al. Liver
stiffness measurement predicts severe portal hypertension in patients with HCV-
related cirrhosis. Hepatology. 2007;45:1290-7.

37. Bureau C, Metivier S, Peron JM, Selves J, Robic MA, Gourraud PA, et al. Tran-
sient elastography accurately predicts presence of significant portal hyperten-
sion in patients with chronic liver disease. Aliment Pharmacol Ther. 2008;27:1261-
8.

38. Robic, MA, Procopet B, Métivier S, Péron JM, Selves J, Vinel JP, et al. Liver
stiffness accurately predicts portal hypertension related complications in pa-
tients with chronic liver disease: a prospective study. J Hepatol. 2011, doi:
10.1016/j.jhep.2011.01.051.

39. Lemoine M, Katsahian S, Ziol M, Nahon P, Ganne-Carrie N, Kazemi F, et al.



76 ®ÿ≈ “√ ¡“§¡·æ∑¬å√–∫∫∑“ß‡¥‘πÕ“À“√·Ààßª√–‡∑»‰∑¬, æƒ…¿“§¡-  ‘ßÀ“§¡ 2557

Liver stiffness measurement as a predictive tool of clinically significant portal
hypertension in patients with compensated hepatitis C virus or alcohol-related
cirrhosis. Aliment Pharmacol Ther. 2008;28:1102-10.

40. Castera L, Pinzani M, Bosch J. Non-invasive evaluation of portal hypertension
using transient elastography. J Hepatol. 2012;56:696-703.

41. Montes Ramirez ML, Pascual-Pareja JF, Sanchez-Conde M, Bernardino De la
Serna JI, Zamora Vargas FX, Miralles P, et al. Transient elastography to rule out
esophageal varices and portal hypertensive gastropathy in HIV-infected indi-
viduals with liver cirrhosis. AIDS. 2012;26:1807-12.

42. Sporea I, Ratiu I, Sirli R, Popescu A, Bota S. Value of transient elastography for
the prediction of variceal bleeding. World J Gastroenterol. 2011;17:2206-10.

43. Masuzaki R, Tateishi R, Yoshida H, Sato S, Kato N, Kanai F, et al. Risk assess-
ment of hepatocellular carcinoma in chronic hepatitis C patients by transient
elastography. J Clin Gastroenterol. 2008;42:839-43.

44. Masuzaki R, Tateishi R, Yoshida H, Goto E, Sato T, Ohki T, et al. Prospective
risk assessment for hepatocellular carcinoma development in patients with chronic
hepatitis C by transient elastography. Hepatology. 2009;49:1954-61.

45. Cescon M, Colecchia A, Cucchetti A, Peri E, Montrone L, Ercolani G, et al.
Value of transient elastography measured with FibroScan in predicting the
outcome of hepatic resection for hepatocellular carcinoma. Ann Surg. 2012;256:706-
12; discussion 12-3.

46. Macias J, del Valle J, Rivero A, Mira JA, Camacho A, Merchante N, et al.
Changes in liver stiffness in patients with chronic hepatitis C with and without
HIV co-infection treated with pegylated interferon plus ribavirin. J Antimicrob
Chemother. 2010;65:2204-11.

47. Ogawa E, Furusyo N, Toyoda K, Takeoka H, Maeda S, Hayashi J. The longitu-
dinal quantitative assessment by transient elastography of chronic hepatitis C
patients treated with pegylated interferon alpha-2b and ribavirin. Antiviral Res.
2009;83:127-34.

48. Chan HL, Wong GL, Choi PC, Chan AW, Wong VW. On-treatment monitoring of



77Clinical Application of Transient Elastography in Chronic Hepatitis C

liver fibrosis with transient elastography in chronic hepatitis B. J. Hepatol. 2010;52
(Suppl 1):S162.

49. Schiavini M, Angeli E, Mainini A, Zerbi P, Duca PG, Gubertini G, et al. Risk
factors for fibrosis progression in HIV/HCV coinfected patients from a retro-
spective analysis of liver biopsies in 1985-2002. HIV Med. 2006;7:331-7.

50. Carrion JA, Torres F, Crespo G, Miquel R, Garcia-Valdecasas JC, Navasa M, et
al. Liver stiffness identifies two different patterns of fibrosis progression in pa-
tients with hepatitis C virus recurrence after liver transplantation. Hepatology.
2010;51:23-34.

51. Wong GL, Wong VW, Choi PC, Chan AW, Chim AM, Yiu KK, et al. Clinical
factors associated with liver stiffness in hepatitis B e antigen-positive chronic
hepatitis B patients. Clin Gastroenterol Hepatol. 2009;7:227-33.

52. Sagir A, Erhardt A, Schmitt M, Haussinger D. Transient elastography is unreli-
able for detection of cirrhosis in patients with acute liver damage. Hepatology.
2008;47:592-5.

53. Millonig G, Reimann FM, Friedrich S, Fonouni H, Mehrabi A, Buchler MW, et al.
Extrahepatic cholestasis increases liver stiffness (FibroScan) irrespective of fi-
brosis. Hepatology. 2008;48:1718-23.

54. Millonig G, Friedrich S, Adolf S, Fonouni H, Golriz M, Mehrabi A, et al. Liver
stiffness is directly influenced by central venous pressure. J Hepatol. 2010;52:206-
10.

55. Lanzi A, Gianstefani A, Mirarchi MG, Pini P, Conti F, Bolondi L. Liver AL
amyloidosis as a possible cause of high liver stiffness values. Eur J Gastroenterol
Hepatol. Epub 2009 Aug 20.

56. Liver stiffness is influenced by a standardized meal in patients with chronic
HCV hepatitis at different stages of fibrotic evolution. doi: 10.1002/hep.26343.

57. Mederacke I, Wursthorn K, Kirschner J, Rifai K, Manns MP, Wedemeyer H, et al.
Food intake increases liver stiffness in patients with chronic or resolved hepati-
tis C virus infection. Liver Int. 2009;29:1500-6.

58. Castera L, Foucher J, Bernard PH, Carvalho F, Allaix D, Merrouche W, et al.



78 ®ÿ≈ “√ ¡“§¡·æ∑¬å√–∫∫∑“ß‡¥‘πÕ“À“√·Ààßª√–‡∑»‰∑¬, æƒ…¿“§¡-  ‘ßÀ“§¡ 2557

Pitfalls of liver stiffness measurement: a 5-year prospective study of 13,369 ex-
aminations. Hepatology. 2010;51:828-35.

59. Zelber-Sagi S, Yeshua H, Shlomai A, Blendis L, Leshno M, Levit S, et al. Sam-
pling variability of transient elastography according to probe location. Eur J
Gastroenterol Hepatol. 2011;23:507-14.


