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§”®”°—¥§«“¡¢Õß‚√§

Intraductal papillary mucinous neoplasms of the pancreas (IPMN)

∂Ÿ°√“¬ß“π¢÷Èπ§√—Èß·√°„πª√–‡∑»≠’ËªÿÉπ‚¥¬ Ohashi ·≈–§≥–„πªï 1982 ´÷Ëß‰¥â

Õ∏‘∫“¬«à“ ‡ªìπ°âÕπ‡π◊ÈÕßÕ°™π‘¥∂ÿßπÈ”¢Õßμ—∫ÕàÕπ (cystic neoplasm of the pan-

creas) ™π‘¥ mucinous secreting cancer1

„π™à«ßÀ≈“¬∑»«√√…∑’Ëºà“π¡“¡’°“√μ—Èß™◊ËÕ‡π◊ÈÕßÕ°™π‘¥π’È«à“ primary pan-

creatic cystic neoplasm (PPCN)2 ·≈–μàÕ¡“„πªï 1996 Õß§å°“√Õπ“¡—¬‚≈°„Àâ

™◊ËÕ„À¡à‡ªìπ intraductal papillary mucinous neoplasms of the pancreas

(IPMN) ´÷ËßÀ¡“¬∂÷ß intraductal mucin-producing neoplasm‡π◊ÈÕßÕ°

ª√–°Õ∫¥â«¬ tall columnar, mucin-containing epithelium (Õ“®¡’À√◊Õ‰¡à¡’

papillary projections) √Õ¬‚√§‡°‘¥∑’Ë main pancreatic duct ·≈–/À√◊Õ major

side branches ·≈–μâÕß‰¡àæ∫ ovarian stroma ´÷Ëß‡ªìπ≈—°…≥– ”§—≠¢Õß‡π◊ÈÕ

ßÕ°™π‘¥ mucinous cystic neoplasms (MCN)3

¡’√“¬ß“π§«“¡™ÿ°¢Õß IPMNs ª√–¡“≥√âÕ¬≈– 25 ¢Õß‡π◊ÈÕßÕ°∂ÿßπÈ”μ—∫

ÕàÕπ2,4,5 æ∫¡“°„π‡æ»™“¬ ·≈–„π°≈ÿà¡Õ“¬ÿ‡©≈’Ë¬ 60-70 ªï2,5,6  à«π„À≠à¡—°æ∫
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‡π◊ÈÕßÕ°™π‘¥π’È∑’Ëμ”·Àπàß head of pancreas ·μà°Á “¡“√∂æ∫‰¥â„πμ”·ÀπàßÕ◊ËπÊ

¢Õß√–∫∫∑àÕ∑“ß‡¥‘πμ—∫ÕàÕπ5

æ¬“∏‘°”‡π‘¥

‚√§π’È¡’≈—°…≥–®”‡æ“–§◊Õ intraductal proliferation of neoplastic

mucinous cells ‡°‘¥°“√ √â“ß micro- and macropapillae ·≈–∑”„Àâ‡°‘¥¿“«–

cystic dilatation „πμ”·Àπàß¢Õß main pancreatic duct ·≈–/À√◊Õ secondary

branches (branch ducts) (¿“æ∑’Ë 1)

¿“æ∑’Ë 1 Histopathology of IPMN. A) Ductal epithelium showing nondysplastic micropapillary

mucinous hyperplasia (open arrow) and micropapillary dysplasia (solid arrow). B)

Gross papillomatous change associated with the micropapillary dysplasia change

associated with flat micropapillary dysplasia (arrows). C) Invasive adenocarci-

noma (arrows). D) Gross findings of main pancreatic duct dilation with copious

intraductal mucin and ductal adenomas
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¿“«– dysplasia  “¡“√∂‡°‘¥¢÷Èπ‰¥â„πμ”·Àπàß‡¥’¬«À√◊Õ‡ªìπ·∫∫ multi-

focal °Á‰¥â ‚¥¬‡©æ“–‡¡◊ËÕæ∫«à“√Õ¬‚√§‡°‘¥∑’Ë branched ducts

‡√“ “¡“√∂æ∫°“√‰À≈´÷¡¢Õß‡¡◊Õ° (mucin) ÕÕ°®“° bulging papilla

of Vater ‚¥¬°“√ àÕß°≈âÕß‰¥âÀπ÷Ëß„π “¡¢ÕßºŸâªÉ«¬ ´÷Ëß∫àß∫Õ°∂÷ß°“√‡°‘¥√Õ¬‚√§∑’Ë

main pancreatic duct

°“√·¬°™π‘¥¢Õß‚√§

·∫àßμ“¡≈—°…≥–∑“ßæ¬“∏‘ ¿“æ‰¥â 3 ™π‘¥ §◊Õ1,7,8

1. Main-duct IPMN

√Õ¬‚√§‡°‘¥∑’Ë main pancreatic duct ·≈–∑”„Àâ¡’°“√¢¬“¬ (dilatation)

¢Õß main pancreatic duct  “¡“√∂æ∫‰¥â∑—Èß·∫∫ diffuse À√◊Õ segmental

‚¥¬¡—°æ∫∑’Ë à«π body À√◊Õ tail

°“√∑’Ë¡’ pancreatic duct dilatation ‡°‘¥®“°‡π◊ÈÕßÕ°À√◊Õ‡¡◊Õ°∑’Ë∂Ÿ°

À≈—ËßÕÕ°¡“ª√‘¡“≥¡“°‰ªÕÿ¥μ—π ·μà„π rare subtype ‡™àπ diffuse main pancre-

atic duct ectasia π—Èπ‡°‘¥®“° complete filling neoplasm

2. Branch-Duct IPMN

æ∫≈—°…≥– cystic dilatation „π à«π sided branch ¢Õß main pan-

creatic ductal system ¡—°æ∫∑’Ë∫√‘‡«≥ head À√◊Õ uncinate process ¢Õßμ—∫ÕàÕπ

æ∫„πºŸâªÉ«¬Õ“¬ÿπâÕ¬·≈–¡—°‰¡à¡’Õ“°“√ ∫“ß§√—Èß “¡“√∂æ∫‡ªìπ·∫∫ multi-centric,

branch-duct IPMN ‰¥â9

3. Mixed-type IPMN

æ∫√Õ¬‚√§∑—Èß∑’Ë main pancreatic duct ·≈– side branches §«“¡

 ”§—≠¢Õß IPMN ™π‘¥π’È§◊Õ Õ“®æ∫¿“«– carcinoma in-situ À√◊Õ invasive car-

cinoma ‰¥â ®÷ß‡ªìπ “‡Àμÿ¢Õß°“√·π–π”„Àâºà“μ—¥·∫∫ extent resection
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√Ÿª·∫∫¢Õß duct dilatation ¢÷ÈπÕ¬Ÿà°—∫μ”·Àπàß¢Õß‡π◊ÈÕßÕ° °“√ √â“ß‡¡◊Õ°

·≈–°“√‡°‘¥°“√Õÿ¥μ—π¢Õß pancreatic duct

Main-duct IPMNs ¡—°¡’¢π“¥„À≠à æ∫ prominent intraductal, pap-

illary projections  à«π branch-duct IPMNs ¢π“¥‡≈Á°°«à“ Õ“®‰¡à “¡“√∂‡ÀÁπ

proliferative epithelial lining ‰¥â ·≈–∫“ß§√—Èß°Á¡Õß‡ÀÁπ∑“ß‡™◊ËÕ¡μàÕ°—∫ main

pancreatic duct ‰¥â¬“° μ—«‚√§¡’°“√‡®√‘≠™â“°«à“ (more indolent) ‡¡◊ËÕ‡∑’¬∫°—∫

main-duct IPMN5

ª√–¡“≥√âÕ¬≈– 30 ¢Õß branch-duct IPMN æ∫‡ªìπ multifocal ·≈–

cystic dilatation ¢Õß small branch ¡“°°«à“ 2 μ”·Àπàß¢Õß pancreatic

parencyma10 ·≈–√âÕ¬≈– 25 ¢ÕßºŸâªÉ«¬ branch-duct IPMN ∑’Ë‰¥â√—∫°“√ºà“μ—¥

®–æ∫ histologic change „π main pancreatic duct ¥â«¬ ´÷Ëß· ¥ß«à“∑’Ë®√‘ß

·≈â«‡ªìπ™π‘¥ mixed type IPMN π—Ëπ‡Õß

°“√®”·π°≈—°…≥–∑“ß histology ¢Õß cystic neoplasm of pancreas

∑—Èß™π‘¥ serous, mucinous ·≈– IPMN μ“¡ WHO classification11  “¡“√∂

·∫àß‡ªìπ 3 °≈ÿà¡¬àÕ¬ (μ“√“ß∑’Ë 1) ‰¥â·°à

μ“√“ß∑’Ë 1 World health oranization (WHO) classification of cystic neoplasms of the pan-
creas

Serous microcystic adenoma
Serous oligocystic adenoma
Serous cystadenocarcinoma
Mucinous cystadenoma
Mucinous cystic neoplasm-borderline
Mucinous cystadenocarcinoma

Noninvasive
Invasive

Intraductal papillary mucinous adenoma
Intraductal papillary mucinous neoplasm-borderline
Intraductal papillary mucinous carcinoma

Noninvasive
Invasive
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a) Benign (adenoma without dysplasia)

b) Borderline (adenoma with mild to moderate dysplasia)

c) Carcinoma (either non-invasive or invasive)

‚¥¬°“√®”·π°π’È ∂â“‡ªìπ™π‘¥ combined IPMN ∑’Ëª√–°Õ∫¥â«¬ carci-

noma in-situ ·≈– invasive IPMN „Àâ‡√’¬°‡ªìπ carcinoma

Hyperplastic À√◊Õ dysplastic epithelium „π IPMN æ∫√Õ¬‚√§¡’

≈—°…≥– flat, micropapillary À√◊Õ grossly papillary2 (¿“æ∑’Ë 1) À≈“¬§√—Èß∑’Ëæ∫

epithelial change μ—Èß·μà normal, hyperplasia, dysplasia ·≈– carcinoma

IPMN  “¡“√∂æ∫ histomorphologic pattern À≈“¬·∫∫ Õ“∑‘ gastric

(æ∫‰¥â∫àÕ¬„π branch-duct IPMN), intestinal (æ∫„π main-duct IPMN),

pancreatobiliary, oncocytic ·≈– null12,13

æ¬“°√≥å‚√§¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß histomorphologic pattern ‡™àπ „π in-

testinal-type IPMN ´÷Ëß à«π¡“°μ√«®æ∫ MUC2 (marker of differentiation)

„Àâº≈∫«° ‡™◊ËÕ«à“ “¡“√∂æ—≤π“‰ª‡ªìπ invasive colloid carcinoma ´÷Ëß¡’

æ¬“°√≥å‚√§¥’ ·μà„π pancreatobiliary type „Àâº≈ MUC1 ‡ªìπ∫«°  “¡“√∂

æ—≤π“‰ª‡ªìπ invasive ductal/tubular adenocarcinomas ´÷Ëß¡’æ¬“°√≥å‚√§‰¡à

¥’12,14,15

√âÕ¬≈– 50-80 ¢ÕßºŸâªÉ«¬ IPMN æ∫°“√°≈“¬æ—π∏ÿå¢Õß K-ras ´÷Ëß‡ªìπ

marker ¢Õß°“√‡°‘¥ pancreatic ductal adenocarcinoma  à«π°“√‡°‘¥ malig-

nant degeneration æ∫°“√¢“¥À“¬¢Õß heterozygosity „πμ”·Àπàß 9p21 (p16)

·≈– 17p13 (p53) ·≈–æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß expression of cyclooxygenase-2 ·≈–

up regulation ¢Õß¬’π claudin ·≈– mesothelin °“√‡æ‘Ë¡¢÷Èπ¢Õß telomerese

activity °“√‡æ‘Ë¡¢÷Èπ¢Õß expression of metrix metalloproteinase-7 ·≈– pro-

liferating-cell nuclear antigen √«¡∑—Èß vascular endothelial growth fac-

tor16-19

Telomerase ∂Ÿ°°√–μÿâπ„π ¿“«–∑’Ë‡°‘¥¡–‡√Áß„π√à“ß°“¬¡πÿ…¬å  “¡“√∂π”

¡“„™â„π°“√·¬°¿“«– adenoma °—∫ intraductal carcinoma „π IPMN



15Intraductal Papillary Mucinous Neoplasms of the Pancreas

‰¥â17,20,21 √âÕ¬≈– 40 ¢ÕßºŸâªÉ«¬∑’Ë¡’ malignant change æ∫ upregulation ¢Õß

telomerase activity

ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬ IPMN ¡—°æ∫ invasive malignancy ‚¥¬

‡©æ“–„π™π‘¥ main-duct type22,23 ªí®®—¬‡ ’Ë¬ß„π°“√‡°‘¥¡–‡√Áß¡’¥—ßμàÕ‰ª

π’È2,5,24,25,26

a) Main-duct disease À√◊Õ Mixed type ¡’‚Õ°“ ‡°‘¥¡–‡√Áß (car-

cinoma-in-situ ·≈– invasive cancer) ª√–¡“≥√âÕ¬≈– 50-6016,27-30 §«“¡‡ ’Ë¬ß

®–¡“°¢÷Èπ‡¡◊ËÕ main pancreatic duct ‚μ¡“°°«à“ 1 ´¡. ·≈– mural nodule

¢π“¥¡“°°«à“ 1 ́ ¡.10,17 „π∑“ß°≈—∫°—π ‚Õ°“ ‡°‘¥¡–‡√Áß„π branch-duct IPMN

μË”°«à“ (√âÕ¬≈– 6-46, ‡©≈’Ë¬√âÕ¬≈– 25)16,24,31 ·≈–‚Õ°“ ‡°‘¥ invasive carci-

noma πâÕ¬°«à“√âÕ¬≈– 30 ·μà‡π◊ËÕß®“°°“√√—°…“„π°√≥’ branch-duct IPMN

π—Èπ‰¡à®”‡ªìπμâÕßºà“μ—¥∑”„Àâ¢âÕ¡Ÿ≈‡√◊ËÕß‚Õ°“ ‡°‘¥¡–‡√ÁßÕ“®¬—ß‰¡à·πà™—¥16,27,32,33  à«π

ªí®®—¬‡ ’Ë¬ß∑’Ë branch-duct IPMN ®–‡°‘¥¡–‡√Áß ‰¥â·°à ¡’Õ“°“√· ¥ß¢Õß‚√§ æ∫

mural nodule (‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß¡“°°«à“ 2 ´¡.) ¢π“¥¢Õß cyst ¡“°°«à“ 3 ´¡.

·≈–°“√æ∫√à«¡°—∫ main-duct dilatation10,24

b) Branch-duct dilatation ¡“°°«à“ 3 ´¡.

c) Mural nodule

d) Õ“¬ÿ¡“°°«à“ 70 ªï

e) ¡’Õ“°“√· ¥ß¢Õß‚√§ ‚¥¬¡—°æ∫‡¡◊ËÕÕ¬Ÿà„π√–¬– invasive carci-

noma Õ“°“√∑’Ëæ∫ ‰¥â·°à Õ“°“√ª«¥ (‡ªìπº≈¡“°®“° pancreatitis) πÈ”Àπ—°≈¥≈ß

ÕàÕπ‡æ≈’¬ ·≈–μ—«‡À≈◊Õßμ“‡À≈◊Õß À“°æ∫Õ“°“√‡À≈◊Õß®–‡ªìπæ¬“°√≥å∑’Ë‰¡à¥’„π

invasive carcinoma ·μà„π∑“ß°≈—∫°—π √âÕ¬≈– 30 ¢Õß malignant IPMN

‰¡àæ∫Õ“°“√· ¥ß¢Õß‚√§10

f) æ∫°“√‡æ‘Ë¡¢÷Èπ¢Õß telomerase activity „π pancreatic cystic

fluid20,24 ¡’ histologic change (atypia, dysplasia À√◊Õ frank carcinoma in-

situ) ´÷ËßÕ“®æ∫‡æ’¬ß∫“ßμ”·Àπàß æ∫ pancreatic intraepithelial neoplasia

(panIN) ´÷Ëß‡ªìπ precursor lesion ¢Õß ductal adenocarcinoma ´÷ËßÕ“®æ∫
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®“°¿“æ∂à“¬√—ß ’‰¥â‡ªìπ gross detection À√◊Õ∫“ß§√—ÈßÕ“®æ∫‡æ’¬ß°“√

‡ª≈’Ë¬π·ª≈ß∑“ß microscopic detection °Á‰¥â34

·π«∑“ß°“√«‘π‘®©—¬‚√§

Õ“°“√·≈–Õ“°“√· ¥ß∑“ß§≈‘π‘°

ºŸâªÉ«¬ IPMN ¡—°¡“¥â«¬ recurrent episode ¢Õß pancreatitis À√◊Õ

idiopathic chronic pancreatitis æ∫ mucus or papillary projection ®“°

pancreatic duct ‡ªìπ “‡Àμÿ∑”„Àâ‡°‘¥°“√Õÿ¥μ—π¢Õß∑àÕπÈ”¥’

ºŸâªÉ«¬ branch-duct IPMN ¡—°‰¡à· ¥ßÕ“°“√ ‚¥¬‡©æ“–„π°√≥’¢π“¥

cyst πâÕ¬°«à“ 3 ´¡.

ºŸâªÉ«¬∑’Ë‡ªìπ pancreatic adenocarcinoma ¡—°¡“¥â«¬Õ“°“√ painless

jaundice πÈ”Àπ—°≈¥ ¡’ new onset diabetes ‡ªìπμâπ16,28,35

°“√μ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√ §«√ àßμ√«® liver function tests, serum

amylase ·≈– lipase ´÷Ëß¡—°Õ¬Ÿà„π‡°≥±åª°μ‘À√◊Õ Ÿß‡≈Á°πâÕ¬ °“√μ√«®√–¥—∫ tu-

mor marker ‡™àπ CA19-9, CEA ·≈– CA125 ¬—ß¡’¢âÕ®”°—¥„π°“√«‘π‘®©—¬

Cross-sectional imaging (ultrasonography [US], computed tomogra-

phy [CT], magnetic resonance imaging [MRI])

„π√“¬∑’Ë ß —¬ IPMN §«√‡√‘Ë¡μâπ°“√μ√«®æ‘‡»… ™π‘¥ non-invasive test

‡™àπ US, CT À√◊Õ MRI ¢Õß™àÕß∑âÕß ·≈–æ‘®“√≥“μ√«®μ”·ÀπàßÕ◊Ëπ√à«¡¥â«¬‡æ◊ËÕ

°“√ staging „π°√≥’ invasive case ‚¥¬‡©æ“–„πμ”·Àπàßμ—∫·≈–ªÕ¥´÷Ëß¡—°

æ∫°“√≈ÿ°≈“¡¢Õß¡–‡√Áß

≈—°…≥–®”‡æ“–∑“ß¿“æ√—ß ’¢Õß IPMN §◊Õ æ∫ cystic dilatation ¢Õß

main pancreatic duct „π main-duct IPMN (¿“æ∑’Ë 2) ·≈–¢Õß segmental

side branch „π branch-duct IPMN ́ ÷Ëß°√≥’À≈—ßπ’È¡—°æ∫„π à«π uncinate lobe

(¿“æ∑’Ë 3)
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¿“æ∑’Ë 2 Main-duct IPMN. A)

CT showing marked

dilatation of pancre-

atic duct. B) EUS of

the main pancreatic

duct (MPD) of patient

in A.

Serial section ¢Õß pancreatic specimen ·≈– 3-D reconstruction

™à«¬„π°“√«‘π‘®©—¬¢Õ∫‡¢μ¢Õß IPMNs ‰¥âÕ¬à“ß™—¥‡®π mucinous globules ·≈–

μ”·Àπàß¢Õß°“√‡°‘¥ malignant transformation ®– “¡“√∂‡ÀÁπ‰¥â®“°¿“æ√—ß ’

„π≈—°…≥– filling defects Õ¬Ÿà„π ductal system (¿“æ∑’Ë 4)

CT (À√◊Õ MRI/MRCP)  “¡“√∂· ¥ßμ”·Àπàß·≈– degree ¢Õß pan-

creatic duct dilatation ·≈– “¡“√∂·¬° “‡ÀμÿÕ◊ËπÊ ∑’Ëæ∫ duct dilatation ‰¥â

Õ“∑‘ chronic pancreatitis À√◊Õ obstructive neoplasm ÕÕ°‰ª‰¥â
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¿“æ∑’Ë 3 Branch-duct IPMN. CT shows a 2.5 cm cystic mass in the uncinate process

¿“æ∑’Ë 4 Imaging of intraductal çmassesé. ERCP of main-duct IPMN with multiple filling

defects secondary to mucinous globules.
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MRI ¡’ª√– ‘∑∏‘¿“æ‡Àπ◊Õ°«à“ CT ‡π◊ËÕß®“° “¡“√∂· ¥ß„Àâ‡ÀÁπμ”·Àπàß

¢Õß cyst ∑’ËμàÕ‡¢â“°—∫ duct ‰¥â¥’°«à“36,37 „π main-duct IPMN ‡¡◊ËÕæ∫≈—°…≥–

markedly dilated main pancreatic duct (>1 ´¡.) À√◊Õæ∫ mural nodules

À√◊Õ¡’ dilatation ¢Õß biliary tree ¥â«¬®“°¿“æ∂à“¬√—ß ’ ®–¡’§«“¡ —¡æ—π∏å

Õ¬à“ß¡“°°—∫°“√‡°‘¥¡–‡√Áß10,12,34,38

Endoscopic retrograde cholangiopancreatography (ERCP)

ERCP ¡’§«“¡ ”§—≠„π IPMN ‡æ◊ËÕ»÷°…“μ”·Àπàß¢Õß√Õ¬μàÕ√–À«à“ß cys-

tic dilatation (or side branch dilatation) ·≈– main pancreatic duct (¿“æ

∑’Ë 5) ·≈–· ¥ß„Àâ‡ÀÁπ markedly dilated main pancreatic duct ´÷Ëß‡°‘¥®“°

mucinous concretion ·≈– papillary growth (intraductal papillomas)

À√◊Õμ”·Àπàß∑’Ë¡’ malignant degeneration/invasion (¿“æ∑’Ë 4)38,39 Õ¬à“ß‰√°Áμ“¡

intraductal mural nodules (adenomas À√◊Õ carcinoma) Õ“®∂Ÿ°∫¥∫—ß‚¥¬

mucus ·≈–„π∫“ß§√—Èß mucous globule Õ“®§≈â“¬§≈÷ß°—∫ ductal nodule ´÷Ëß

Õ“® —∫ π„π°“√∫√√¬“¬‰¥â

„π main- À√◊Õ mixed-duct IPMN  “¡“∂æ∫ bulging papilla ®“°

°“√∑” ERCP ́ ÷Ëß‡ªìπ pathognomonic endoscopic finding „π°“√«‘π‘®©—¬ IPMN

(¿“æ∑’Ë 6)6 ERCP ¬—ß “¡“√∂™à«¬·¬°‚√§√–À«à“ß branch-duct IPMN ·≈– MCN

´÷Ëß·¬°¬“°®“°¿“æ∂à“¬√—ß ’30,40 §«√¡’°“√‡°Á∫ pancreatic juice ‡æ◊ËÕμ√«®∑“ß

cytology ·≈– fluid analysis °“√∑” ERCP ¬—ß‡ªìπ°“√„Àâ°“√√—°…“„π√“¬∑’Ë¡’

Õ“°“√‡À≈◊Õß ∑—Èß„π√“¬°àÕπºà“μ—¥·≈–„π√“¬∑’Ë‰¡à “¡“√∂ºà“μ—¥‰¥â Õ¬à“ß‰√°Áμ“¡

¬—ß‰¡à·π–π”„Àâ∑” ERCP ∑ÿ°√“¬∑’Ë ß —¬ IPMN §«√æ‘®“√≥“∑”‡ªìπ√“¬Ê ‰ª

Magnetic resonance cholangiopancreatography (MRCP)

MRCP ‡ªìπ non-invasive test ·≈–∫“ß§√—Èß§ÿ≥¿“æ‡Àπ◊Õ°«à“ ERCP ‚¥¬

‡©æ“– pancreatic duct anatomy ‡æ√“–„πμ”·Àπàß¢Õß side-branch duct °“√∑”

ERCP Õ“®æ≈“¥°“√«‘π‘®©—¬‡π◊ËÕß®“°∂Ÿ°∫¥∫—ß‚¥¬ intraductal plugs of
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¿“æ∑’Ë 5 ERCPs showing communication with cystic area - branch-duct IPMN. Uncinate

and head of pancreas.

¿“æ∑’Ë 6 Endoscopic view of bulging papilla of Vater with egress of copious mucous
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mucus38,41 πÕ°®“°π’È MRCP ¬—ß™à«¬„Àâ‡ÀÁπ lesion „πμ”·Àπàß∑’Ë‰¡à‡™◊ËÕ¡μàÕ°—∫

pancreatic duct Õ’°¥â«¬

°“√æ∫≈—°…≥– mural nodules (¿“æ∑’Ë 7) À√◊Õ excrescences À√◊Õ

main-duct IPMNs ∑’Ë¢π“¥ pancreatic duct ¡“°°«à“ 10 ¡¡. À√◊Õ common

bile duct dilatation ®“° MRCP ∑”„Àâπ÷°∂÷ß¡–‡√Áß‰¥â ·μàÕ¬à“ß‰√°Áμ“¡ À“°‰¡à

æ∫≈—°…≥–¢â“ßμâπ¥—ß°≈à“«°Á‰¡à “¡“√∂·¬°¿“«–¡–‡√ÁßÕÕ°‰ª‰¥â

Positron emission tomography (PET)

PET-CT ∂Ÿ°‡ πÕ„Àâ‡ªìπ«‘∑¬“°“√„À¡à‡æ◊ËÕ«‘π‘®©—¬ Malignant lesion ́ ÷Ëß

¡’ sensitivity 92% ·≈– specificity 95%42 ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„πºŸâªÉ«¬ ŸßÕ“¬ÿ

·≈–‰¡à¡’Õ“°“√ ‡æ◊ËÕ operative treatment À√◊Õ non-operative surveillance42

·μà°Á¬—ß‡ªìπ¢âÕ∂°‡∂’¬ß°—π„π°“√„™â PET ¡“™à«¬„π°“√«‘π‘®©—¬ IPMN ‡π◊ËÕß®“°¬—ß

¿“æ∑’Ë 7 MRCP of IPMN. Branch-duct IPMN with mural nodule (arrow)
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¡’¢âÕ®”°—¥ ·≈–°“√·¬°√–À«à“ß benign ·≈– malignant ¢Õß pancreatic cystic

lesion ¬—ß‰¡à‡∑’Ë¬ßμ√ßæÕ42,43

Intraductal pancreatoscopy and Intraductal ultrasonography

Intraductal pancreatoscopy ‚¥¬°“√„™â small-diameter video scope

·≈– narrow-band imaging44 ´÷Ëß “¡“√∂‡ÀÁπ ductal epithelium ‡æ◊ËÕ™à«¬„π

°“√ª√–‡¡‘π IPMN «à“‡ªìπ benign À√◊Õ malignant lesion44 π—°«‘®—¬™“«≠’ËªÿÉπ¡’

°“√°≈à“«∂÷ß virtual pancreatoscopy ‚¥¬°“√∑” multidetector row CT ‡æ◊ËÕ

™à«¬«‘π‘®©—¬ ´÷Ëß invasive πâÕ¬°«à“ ∑”‰¥âÕ¬à“ß√«¥‡√Á« ·≈–√“§“‰¡à·æß ´÷Ëß„π

Õπ“§μÕ“®®–π”¡“∑¥·∑π°“√∑” ERCP ‰¥â45

Intraductal ultrasonography ‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß ‚¥¬√à«¡°—∫°“√∑”

ERCP ‡æ◊ËÕ™à«¬∫Õ°™π‘¥ ·≈– extension ¢Õß√Õ¬‚√§°àÕπ°“√ºà“μ—¥ ‚¥¬‡©æ“–

Õ¬à“ß¬‘Ëß„π main-duct IPMN46 ·μà¬—ß¡’¢âÕ®”°—¥‡æ√“–¬—ß¡’¢âÕ¡Ÿ≈°“√»÷°…“πâÕ¬

Endoscopic ultrasonography (EUS)

≈—°…≥– ”§—≠∑“ß EUS ¢Õß IPMN  “¡“√∂æ∫°“√ dilatation ¢Õß main

pancreatic duct (or its branches) ·≈–Õ“®¡’À√◊Õ‰¡à¡’ mural ductal nodules

·≈– intraluminal content31,47,48 (¿“æ∑’Ë 2 ·≈– 8) °“√æ∫ multiple cysts

μ‘¥μàÕ°—∫ ductal system ‡ªìπ≈—°…≥–¢Õß branch-duct IPMN ‡¡◊ËÕ‰¡àæ∫°“√

‚μ¢÷Èπ¢Õß main pancreatic duct (< 6 ¡¡.) 5 EUS ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¥’„π°“√

· ¥ß≈—°…≥–∑“ß‡™◊ËÕ¡μàÕ√–À«à“ß cystic lesion °—∫ pancreatic ductal

system∑’Ë‰¡à‡ÀÁπ„π CT À√◊Õ MRI·μàμâÕßÕ“»—¬§«“¡™”π“≠¢ÕßºŸâ∑” EUS ¥â«¬‡™àπ

°—π20,49 „π°√≥’∑’Ë ß —¬¡–‡√Áß¡—°æ∫ solid lesion, mural nodule(s), dilatation

¢Õß main pancreatic duct, ductal filling defects ·≈– thickened septa

50·≈–‡æ‘Ë¡ª√– ‘∑∏‘¿“æ Ÿß¢÷ÈπÀ“°∑” FNA ‡æ◊ËÕ°“√μ√«® cystic fluid À√◊Õ trucut

biopsy √à«¡¥â«¬ ·μà∫“ß investigator ¡’°“√°≈à“«∂÷ß peritoneal dissemination

μ“¡À≈—ß°“√∑” EUS-guided FNA



23Intraductal Papillary Mucinous Neoplasms of the Pancreas

FNA cytology

æ∫≈—°…≥–¢Õß papillary clusters ∫ÿ¥â«¬ mucin-containing colum-

nar cells ¡—°æ∫ atypia Õ¬Ÿà∫â“ß51 §«“¡·¡àπ¬”¢Õß°“√μ√«®‚¥¬ FNA cytol-

ogy ®–¡’ sensitivity 75%, specificity 91%, accuracy 86%50

°“√∑” mini-biopsy (trucut À√◊Õ core biopsy) „π lesion ∑’Ë‡ªìπ solid

component ¢Õß cystic neoplasm À√◊Õ∑’Ë wall ¢Õß cyst ™à«¬‡æ‘Ë¡§«“¡

·¡àπ¬”„π°“√«‘π‘®©—¬52 ·μà¢âÕ®”°—¥§◊Õ ¢≥–∑”°“√‡®“–Õ“®¡’°“√ª–ªπ¢Õß‡π◊ÈÕ‡¬◊ËÕ

ª°μ‘ À√◊Õ mucus-producing epithelium ¢Õß√–∫∫∑“ß‡¥‘πÕ“À“√

Analysis of cystic fluid

1) Mucin

°“√¬âÕ¡ mucin „Àâº≈∫«° À√◊Õ°“√∑’Ëæ∫«à“πÈ”∑’Ë‡®“–¥Ÿ¥‰¥âπ—Èπ¡’§«“¡

¿“æ∑’Ë 8 EUS image of main-duct IPMN with a mural nodule measuring 11x18 mm.
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Àπ◊¥ (viscosity)  Ÿß ¡’§«“¡®”‡æ“–‡®“–®ß Ÿß„π°“√«‘π‘®©—¬ mucinous neoplasms

(‡™àπ MCN À√◊Õ IPMN) ™à«¬·¬°‚√§®“° SCN ·≈– Pseudocysts40

2) CEA

æ∫«à“√–¥—∫ CEA „π cystic fluid  Ÿß¢÷Èπ‡¡◊ËÕ¡’°“√ differentiation

¢Õß mucinous PPCN (Õ“∑‘ MCN À√◊Õ IPMN) ∑”„Àâ “¡“√∂·¬°®“°‚√§ SCN

‰¥â ªí®®ÿ∫—π¬—ß‰¡à¡’ sftandard cut-off level ·μàπ‘¬¡„™â‡°≥±å 192 ng/mL „π°“√

«‘π‘®©—¬ ´÷Ëß®–¡’ sensitivity 75% ·≈– specificity 84%25 À“°§à“ CEA <5 ng/

mL  “¡“√∂·¬°‚√§°≈ÿà¡ mucinous neoplasm ÕÕ°‰ª‰¥â2,18,38

3) Amylase

¬—ß¡’¢âÕ®”°—¥„π°“√™à«¬«‘π‘®©—¬ À“°·μà®–æ∫ high amylase activ-

ity (>5 serum activity) Õ∏‘∫“¬«à“ cyst ∑’Ëæ∫μ‘¥μàÕ°—∫ pancreatic duct sys-

tem ™à«¬·¬°‚√§ SCN ·≈– MCN ‰¥â53

4) Õ◊ËπÊ

‰¥â·°à tumor markers Õ◊Ëπ ‡™àπ CA 19-9, CA 72-4, CA 125 ·≈–

CA 15-3 ´÷Ëß¬—ß¡’¢âÕ®”°—¥„π°“√™à«¬«‘π‘®©—¬  à«π°“√μ√«® telomerase activity,

DNA quality ·≈– panel mutation „π cystic fluid ¬—ß§ßμâÕßμ‘¥μ“¡μàÕ‰ª

·≈–°“√μ√«® K-ras mutation °Á “¡“√∂æ∫§«“¡º‘¥æ≈“¥‰¥â ‡æ√“– “¡“√∂

μ√«®æ∫„π‡π◊ÈÕ‡¬◊ËÕª°μ‘À√◊Õ‡π◊ÈÕ‡¬◊ËÕ∑’Ë¡’°“√Õ—°‡ ∫‰¥â54,55

°“√√—°…“

ºŸâªÉ«¬ branch-duct IPMN ∑’Ë‰¡à¡’Õ“°“√ ¢π“¥ cyst ‰¡à‡°‘π 3 ´¡. ·≈–

‰¡àæ∫ mural nodule À√◊Õ main duct dilatation §«√„™â«‘∏’ çwatchful waitingé

·μà®”‡ªìπμâÕßμ‘¥μ“¡Õ“°“√Õ¬à“ß„°≈â™‘¥ √à«¡°—∫°“√μ√«®∑“ß√—ß ’ À“°æ∫°“√

‡ª≈’Ë¬π·ª≈ß„π∑“ß∑’Ë‡≈«≈ß °Á¡’¢âÕ∫àß™’È‡æ◊ËÕπ”ºŸâªÉ«¬‰ªºà“μ—¥μàÕ‰ª5,10,21,27,33,56-59

°“√ºà“μ—¥

‡π◊ËÕß®“° IPMN ¡’§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¡–‡√Áß¢Õßμ—∫ÕàÕπ °“√√—°…“∑’Ë‰¥â
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º≈„πªí®®ÿ∫—π§◊Õ°“√ºà“μ—¥ ‚¥¬«—μ∂ÿª√– ß§å¡ÿàßÀ«—ß‡æ◊ËÕμ—¥ adenomatous À√◊Õ ma-

lignant ductal epithelium ÕÕ° ·≈–≈¥‚Õ°“ °“√°≈—∫‡ªìπ´È”

·μàªí≠À“„πªí®®ÿ∫—π§◊Õ ¡’§”∂“¡‡°‘¥¢÷Èπ«à“ √Õ¬‚√§π—ÈπÊ ‡ªìπ‡©æ“– à«π (lo-

calized) À√◊Õ‡ªìπ‚¥¬∑—ÈßÀ¡¥ (global) ‡æ√“–¡’§«“¡ ”§—≠„π°“√‡≈◊Õ°«‘∏’°“√

ºà“μ—¥«à“®–∑” segmental À√◊Õ total pancreatectomy2 ‡π◊ËÕß®“°°“√ºà“μ—¥ to-

tal pancreatectomy Õ“®π”¡“´÷Ëßº≈¢â“ß‡§’¬ß„πÕπ“§μ ‡™àπ brittle diabetes,

exocrine insufficiency

«‘∏’°“√ºà“μ—¥¬—ß¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õß√Õ¬‚√§¥â«¬«à“‡ªìπ main- À√◊Õ mixed-

À√◊Õ branch-duct IPMN  ”À√—∫„π localized branch-duct IPMN (∑’Ë¡’¢π“¥

¢Õß cyst >3 ´¡. ¡’ mural nodule À√◊Õæ∫ main duct dilatation √à«¡¥â«¬

À√◊Õ¡’Õ“°“√) π‘¬¡∑” oncologic pancreatectomy §◊Õ 1) ∑” pancrea-

toduodenectomy-preferentially of the pylorus-preserving type  ”À√—∫

√Õ¬‚√§∑’ËÕ¬Ÿà„πμ”·Àπàß pancreatic head À√◊Õ uncinate process 2) ∑” cen-

tral pancreatectomy  ”À√—∫√Õ¬‚√§∫√‘‡«≥ neck ·≈– proximal body ·≈– 3)

∑” distal pancreatectomy  ”À√—∫√Õ¬‚√§∫√‘‡«≥ body ·≈– tail24

„π√“¬∑’Ë‡ªìπ multifocal branch-duct IPMN §«√‡≈◊Õ°«‘∏’ total pan-

createctomy ´÷Ëß‡ªìπ∑“ß‡≈◊Õ°∑’Ë‡À¡“– ¡°«à“«‘∏’Õ◊Ëπ24,33

°“√¥Ÿ·≈ºŸâªÉ«¬ main-duct IPMN π—Èπ‰¡à§àÕ¬¡’¢âÕ∂°‡∂’¬ß¡“°π—° ‡π◊ËÕß®“°

§«“¡‡ ’Ë¬ß„π°“√‡°‘¥¡–‡√Áß Ÿß (carcinoma in-situ 30%, invasive carcinoma

40%) °“√ºà“μ—¥®÷ß‡ªìπ«‘∏’∑’Ë‡À¡“– ¡2,10,18,24,38

À“° lesion Õ¬Ÿà„πμ”·Àπàß pancreatic body À√◊Õ tail (10-25% ¢ÕßºŸâ

ªÉ«¬) §«√∑”°“√ºà“μ—¥ distal pancreatectomy including splenectomy √à«¡

°—∫∑” frozen-section analysis „π à«π∫√‘‡«≥ proximal pancreratic magin

¥â«¬2,24 ∂â“æ∫«à“ margin positive (invasive À√◊Õ non-invasive malignant

IPMN) §«√∑” creeping resection 2 §√—Èß À“° margin ¬—ß§ß positive Õ’° „Àâ

∑” total pancreatectomy μàÕ‰ª10,18,24,38

°√≥’ºŸâªÉ«¬∑’Ëæ∫ diffusely dilated pancreatic duct „Àâ∂◊Õ«à“‡°‘¥°“√Õÿ¥
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μ—π∫√‘‡«≥ pancreatic head ‡π◊ËÕß®“°°“√‡μ‘∫‚μ¢Õß°âÕπ‡π◊ÈÕ ·≈–/À√◊Õ mucous

production §«√∑”°“√ºà“μ—¥ pancreatoduodenectomy √à«¡°—∫∑” frozen sec-

tion analysis „π à«π∫√‘‡«≥ distal margin ∂â“æ∫«à“ margin positive „Àâ∑”

creeping resection 2 §√—Èß À“° margin ¬—ß§ß positive Õ’° „Àâ‡≈◊Õ°∑” total

pancreatectomy10,24,33

Õ¬à“ß‰√°Áμ“¡ °“√∑” frozen section analysis °Á‰¡à “¡“√∂·πà„®‰¥â«à“

‡π◊ÈÕμ—∫ÕàÕπ à«π∑’Ë‡À≈◊Õ‰¡à¡’ à«π∑’Ëº‘¥ª°μ‘Õ¬Ÿà·≈â« ®÷ß§«√¡’°“√μ‘¥μ“¡Õ“°“√ ·≈–

μ√«®æ‘‡»…∑“ß√—ß ’Õ¬à“ß„°≈â™‘¥À≈—ßºà“μ—¥ ªí®®ÿ∫—π¬—ß‰¡à·π–π”„Àâ∑” prophylactic

total pancreatectomy „πºŸâªÉ«¬∑—ÈßÀ¡¥33 ·≈–¬—ß‰¡à¡’¢âÕ¡Ÿ≈°“√∑” extended lym-

phadenectomy ‡æ◊ËÕ°“√√—°…“ malignant IPMN

‡§¡’∫”∫—¥ (Adjuvant/Neoadjuvant chemotherapy)

¡’°“√»÷°…“∂÷ß°“√„™â adjuvant chemotherapy Õ¬Ÿà∫â“ßμ“¡À≈—ß cura-

tive resection ∑’Ë¡’ nodal metastasis æ∫«à“ ≈¥ relative risk of mortality ‰¥â

√âÕ¬≈– 4260 ·μà¬—ß¡’¢âÕ¡Ÿ≈®”°—¥·≈–§ßμâÕßμ‘¥μ“¡¢âÕ¡Ÿ≈μàÕ‰ª

æ¬“°√≥å‚√§·≈–°“√μ‘¥μ“¡

æ∫«à“ dysplastic component „π IPMN ®–Õ¬Ÿà„π¿“«– in-situ ‰¥â

‡ªìπ‡«≈“À≈“¬ªï  ”À√—∫„π branch-duct IPMN °“√ºà“μ—¥ local anatomic re-

section ¡’§«“¡ ”§—≠μàÕ°“√À“¬ (curative) ¢Õß‚√§  à«π„π non-invasive main-

duct IPMN ¡’°“√√“¬ß“π°“√‡°‘¥ remnant gland ‰¥â√âÕ¬≈– 0-10 ∂÷ß·¡âº≈ fro-

zen-section margin „Àâº≈‡ªìπ≈∫2,10 ÷́Ëß¡—°‡°‘¥„πμ”·Àπàß peripancreatic À√◊Õ

extrapancreatic sites ·≈–√âÕ¬≈– 50-90 °≈“¬‡ªìπ invasive IPMN ·≈– ag-

gressive malignancy „π∑’Ë ÿ¥5,23,59,61 ‚¥¬ªí®®—¬‡ ’Ë¬ßμàÕ°“√‡°‘¥ invasive dis-

ease ¡—° —¡æ—π∏å°—∫ multifocal disease33 ·μà‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°“√°≈—∫‡ªìπ È́”À≈—ß

ºà“μ—¥√–À«à“ß°“√∑” total pancreatectomy ·≈– partial pancreatectomy π—Èπ

ª√“°Ø«à“‡∑’¬∫‡∑à“°—π§◊Õ √âÕ¬≈– 62 ·≈– 67 μ“¡≈”¥—∫59
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„πºŸâªÉ«¬ IPMN ∑’Ë‰¡àæ∫ invasive cancer ®–¡’Õ—μ√“°“√√Õ¥™’«‘μ∑’Ë 5 ªï

À≈—ß°“√ºà“μ—¥¡“°°«à“√âÕ¬≈– 7059,62  à«πºŸâªÉ«¬ invasive IPMN ∑’Ë¡’ negative

margin ®–¡’Õ—μ√“°“√√Õ¥™’«‘μ∑’Ë 5 ªïÀ≈—ß°“√ºà“μ—¥√âÕ¬≈– 30-5023,59,61 ·≈–Õ—μ√“

°“√√Õ¥™’«‘μ≈¥≈ß‡¡◊ËÕæ∫°“√≈ÿ°≈“¡¢Õß¡–‡√Áß ´÷ËßÀ“°‡ªìπ¡–‡√Áß√–¬–≈ÿ°≈“¡·≈â«

„Àâ°“√¥Ÿ·≈√—°…“‡À¡◊Õπ¡–‡√Áßμ—∫ÕàÕπ™π‘¥Õ◊ËπÊ

°“√μ‘¥μ“¡ºŸâªÉ«¬‚¥¬°“√μ√«® non-invasive imaging ¡’ª√–‚¬™πå‡æ◊ËÕ

‡ΩÑ“√–«—ß°“√‡°‘¥´È”¢Õß‚√§10 ªí®®ÿ∫—π¬—ß‰¡à¡’·π«∑“ß™—¥‡®π∑—Èß„π·ßà‡«≈“∑’Ë§«√‡√‘Ë¡

μ√«®·≈–§«“¡∂’Ë„π°“√μ√«® ·π–π”„Àâμ√«®μ‘¥μ“¡Õ“°“√√à«¡°—∫μ√«®¿“æ√—ß ’ ab-

dominal CT scan À√◊Õ MRI ∑ÿ° 1 ªï ·≈–Àà“ßÕÕ°¡“°°«à“π—ÈπÀ“°°“√μ√«®‰¡à

æ∫°“√‡ª≈’Ë¬π·ª≈ß10 ·μà ”À√—∫√“¬∑’Ë‡ªìπ invasive IPMN ®”‡ªìπμâÕßª√–‡¡‘π°“√
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