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Current medication
- Sitagliptin/Metformin (50/500) 1 tab oral bid, pc
- Alendronate/Cholecalciferol (70/5,600 U) 1 cap oral weekly
- Vitamin D2 (20,000 U) 1 cap oral twice weekly
- Telmisartan/Amlodipine (80/5) 1 tab oral OD

Physical examination

Vital signs: BT 37 °C, PR 88/min, RR 14/min, BP 120/70 mmHg

Body weight 45 kg, Height 155 cm, BMI 18.7 kg/m?

General Appearance: An elderly Thai woman with hyposthenic built,
no pallor, no jaundice and good consciousness

Skin, hair and nails: no rash, poor skin turgor, no palmar erythema, no
spider nevi, no koilonychia, white nail

HEENT: no pale conjunctivae, anicteric sclerae, no Bitot’s spots, no oral
thrush, glossitis, no chelitis or angular stomatitis, mild dry lips
and tongue, loss of temporal fat pad, no parotid gland enlarge-
ment and no thyroid gland enlargement

Heart: flat neck vein, JVP 3 cm above sternal angle, no heaving or thrill,
capillary refill 2 sec, pulse full, and regular rhythm, normal S1S2,
Nno murmur

Lungs: clear and equal breath sound both lungs, no adventitious sound

Abdomen: flat contour, no abdominal distension, no superficial vein
dilatation, normoactive bowel sound, no succussion splash,
mild tenderness at epigastrium, no palpable mass, no guarding,

liver not palpable, liver span 8 cm, splenic dullness negative,
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no shifting dullness

Musculoskeletal system: no pitting edema both legs, no joint swelling,
no limit range of motion

PR: normal sphincter tone, no rectal shelf, yellowish feces without
greasy surface or oily surface or mucous, no skin inflammation
or tender or fistula

Lymphatic system: no palpable clavicular and supraclavicular lymph
nodes, no palpable inguinal lymph nodes

Neurological sign: no ataxia, no nystagmus, no loss of proprioception,

DTR 2+ all, absent BBK

squlgymasgile

- Chronic intermittent steatorrhea for 3 years

- Progressive epigastric pain with nausea, vomiting and sig-
nificant weight loss with dehydration for 2 weeks

- Underlying disease: Type 2 DM, Hypertension, Vitamin D

deficiency with history of hip fracture

nsandsie

nndagifgihafionememardansusduiuaoy Wi o) me 9
AN 3 T I@ammiﬂmmm’mmﬂ%uﬂizwmmmiﬁﬁ%ﬁuzjaLLasel,u
729 6 WWenfin o mmemaiiusiuasadulostusaniufiensian
vasldand Srandsyifideshomaiiuiuacy hevesldauduaiing
aranemefidn lungue mses fat malabsorption Wundn léun was

M ram a a o ' a a A . .
BN LLW\lNZJSEQ VLQ\IN?JWU’JN/JWYKLLQQD”N%WW WUNIENITDIINHUA (Vitamin
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D deficiency) Fafhienfiufiazaneluleiu laelsafifumnmeregaans:
st (steatorrhea) Tugfthomedt Toun
1. Pancreatic exocrine insufficiency
a 1 [~3 £ % 9—1: c{ S./A!
ﬂmﬁaaﬁmEjmmimaqamimﬁmmmsmmiﬂ’;@maﬂ@auﬂ@m
SmEnazinaNNMYUsaRINELE033 (chronic pancreatitis) M1N91ge
landugaudnisuiFaseiuanaudausunts o) 1613 nas fin landusaudnisy
X v das . irs . v o A o
Fa3eniAu e (chronic calcifying pancreatitis) lsadusausnisuiEass
Aienmageduasyiadisan (chronic obstructive pancreatitis) Liazlse
fiugandneuiina N RANTUeUDY (chronic autoimmune pancreatitis)
gelanniinga lugthemed Teun
1.1 Intraductal Papillary Mucinous Neoplasm (IPMN)
wnelsedidnnuludgeeny @gwietszanm 70 T) Tawdlsifldsz 1Haug
;1’ [ % (= vAa ::!I ;é [ [ % ::!I o 1 (% ,i“ % |
PRIPOEN Vluuﬂimmquwi gofuiifemadsndudandnaumasings
] v
chronic calcifying pancreatitis madinlsadusnum Shwinanag
(% 4 1 [~ 3 14 1 a
uazdnuramIthavinses « Wuanniu lasarmstieviaahaziinain
U c{d g.// 1 £ 1 [~ =3 3 A
Mzimandauraslsaidmageiurasviadiusewdnsvevnannuder
2
MzfusausnEUBReUNSUTHaIUE (recurrent acute pancreatitis)
1.2 lsadusaudnisuiiinangfiguiuanias (autoimmune
pancreatitis, AIP) 7941918 2 #0ie fio AIP #9iafl 1 uay AIP 79iafl 2 low
a4 y “ ad o 2, 4
mmwwaﬂwgnmqm AIP 7@ 1 m‘wﬂu@m BE ERRELITEINN
A & 4 o 1 £% A a L A
60 U s:NeLMILIAYIaIANNNILGI LU NIFURIDNDINIIGNARIAN
v %
MgreTh& Ui M NELLaEAUAE3S (sclerosing cholangitis) 33U
2 2 v
a5RTIMeanudashmalannmysiamhaeSniEw 53 (sclerosing
sialadenitis) 1udu Fsnmsnsraseme inudnwaesnimmans Tiwy

% | 12
Aoanhaneiniay Sevh iintislsn AP #iied 1 ludihemeiianas
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1.3 uiSaduaan (Pancreatic ductal adenocarcinoma) N
Wﬂuc:iﬂ’aagamqiamﬁuﬁﬁmmmwmmﬁigé\’m’fwmamuQﬁloﬂ&iaLLa::s‘j
shminacaddadnldiudithened uwachdlafmalseiitnennsallandill
AuavsnBeFinanameunsndeudandnadidsldhassiinlsasnuui
3 1 onliindiansdosusauluiihemeiliosaaiiasmniineein
Tsafifsn,

2. Small bowel bacterial overgrowth (SIBO)

miliAeanns v aiizulua i@ Enfianniuasrinlfanioy
nedoslumstoslasuuay pH nmznse aslual@dnuaeuwulasl
sumumavhaveaseulaslaws (ipase) LaunAeina (bile salt) lvinau
1 lsdsmiysal SovinlAamam sgaaszduiiule loarhunalnees luminal
deconjugation of bile acids WaENI3EEY Femseauaan &maﬂmﬁu I@ ElIiﬂ
SIBO ﬁﬁﬂwﬂuﬁﬂaﬂﬁﬁmmﬁmﬂﬁmméﬂﬁ \4 jejunal diverticulum,
enterocolonic fistula WatAaRMIMGasiaa l& W Billioth I, Billroth I,
Roux-en-Y operation ifudu vdarjihefiflenafaundlumandaulmn
vosd & wu wvm, Tsewitauds (scleroderma) s Turfthemeiis
hduidsefelrnummsaiufichugaaszduin udliwuemsviosia
(Bloating) #aufiupmaieuuazemmadnvad SIBO devh liiindsnme SIBO
OHEN

3. Conjugated bile acid insufficiency/ Bile acid malabsorption

ﬂwqxﬁwuiuiiﬂé]’u L%ad%d (parenchymal liver disease, biliary ob-
struction) 1 cirrhosis, primary biliary cirrhosis (PBC), tumors Y lFane
conjugated bile salt 89Wa ¥ bile salt pool 8 {iﬁmﬂqdﬁﬁ%dﬁmﬁaﬁﬁ
(bile salt) toeiad wazlsruasdiaanaiulate 1w Saulsa, Crohn’s disease,

QI A Ivo\lyﬁ ! a a a"‘Lwa%d\/Lu = [y
AN NN VIR ENTAA LALENFIUDLR LN YN IR A Nﬁ?&ﬂit‘l@u@"'ﬁé\lﬂaﬂ
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g 1merhu enterohepatic circulation shlusgraflndarhlvalvilsma
doelasiilaldmnsel ufheneilinurhdasidnmon asmsome
LinndnwazaadlsaduiEess lislimmaasiadumud uaylsifoms
1hevinsEasentSnadamasasia i snnedidundmaey 39
ﬁﬂﬁﬁﬂﬁqdwaaﬁmizlﬂuﬁmmmw conjugated bile acid insufficiency/
bile acid malabsorption Glmgﬂ’a g Eﬂiﬁa RN

Towsqu sedidndsludiaemeil dun

1. Intraductal Papillary Mucinous Neoplasm (IPMN)

2. Autoimmune pancreatitis (type I AIP)

3. Pancreatic ductal adenocarcinoma (PDAC)

WwansavNABURUANIS

e CBC: Hb 11 g/dL, Hct 33 %, MCV 91 {1, WBC 5,700 cell/mm?
(N 68% L 21%), Plt. 127,000/cumm

e PT 13.3 sec, INR 1.15, PTT 25.3 sec

e BUN 12 mg/dL, Cr 0.6 mg/dL, Na 131 mmol/L, K 3.3 mmol/L,
Cl 93 mmol/L, HCO3 26 mmol/L

e LFT: TB 0.8 mg/dL, DB 0.7 mg/dL, AST 81 U/L, ALT 51 U/L,
ALP 181 U/L, Alb 2.7 g/dL, Glob 4.2 g/dL

e Amylase 0.6 U/L, Lipase 4.2 U/L, CA19-9 4 U/mL

e Stool fat: negative, stool exam: WBC 0-1, RBC 0-1, no parasite

e HbA1C 8%, FBS 339 mg%

e Vitamin D level 26.8 ng/mL

TnwaaTamaieAiimadesdunuh fnmsiadnies ems

ﬁmmaqﬁuagﬁl,w,ﬂmsﬁﬂﬂa Fnzanei (dehydration) F9WUaNMIATI
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TMEIFIILEIF LATHALRDARNIZTIUE (metabolic alkalosis) WONANT
é’awudwﬁisé’uﬁwmﬂmﬁa@@qmﬂ%mmLauLLazizéw’u‘imﬁu?wﬁagﬁlummﬁ

\ o v Yo o LN A A Y @ 2 X
aouds ez lasumasnmnlas limAuanenuudfes@snaaTIat
ﬁﬁuﬂuﬂiﬂmjm pancreatic exocrine insufficiency NN AN
SsEfsdnlaamMIenTsdnaNfIeasTawiad (CT whole abdomen)
NANTSEAANALADSTOWAIFINEAI UG 1 WUNTENW diffusely

marked dilatation of the whole pancreatic duct measuring about 3.7

‘-f‘“‘"./

~MPD ,/e

a-/\--
’

AN 1 A) axial view B) coronal view CT whole abdomen show diffusely marked
dilatation of the whole pancreatic duct measuring about 3.7 cm in maximum

diameter with smooth border

cm in maximum diameter with smooth border, no lymphadenopathy,
SMA, celiac artery and portal vein were patent. Fatty liver without space
occupying lesion, gallbladder and spleen appear normal. The CBD and
IHDs are not dilated.

n1sdlo0ay

NWa CT whole abdomen Wuan®ue diffuse main pancre-
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atic duct dilatation NEA:NNT 0.5 . Fadnlerulsa Main-duct
IPMN (MD-IPMN) A lsghemeitldsumaitiaseridulsn Main-duct

IPMN

MSSNYN

Egllﬂdaﬁé’jasalamﬂ 1N Revisions of international consensus Fu-
kuoka guidelines 2017 melﬂﬁmﬁ@éma'au (pancreatectomy) 1u;§ﬂaa
Main-duct IPMN %03 TN EL D3 “high risk stigmata” WA main
pancreatic duct = 10 mm %38 enhancing mural nodule = 5 mm ey
Mg manmsnadaavasion (obstructive jaundice)' uel lugihese
ﬁmaﬁﬁLaﬁmimé]’@l,ﬁaamﬂﬁmqﬁausﬁmmﬁLLagVLaJaaN%fm’;m?%aﬂumi
Wdie A9 l@vinasnnlaamsvih Endoscopic retrograde cholangiopan-
creatography (ERCP) Lag61599 Endoscopic ultrasonography (EUS) L‘ﬁlz\l
GEY

NN BEUS ‘Haﬂﬁgﬂ’l&l’ﬂ&lﬁ’iﬁuﬁﬂﬂimﬂ/\lﬁ 2-A WUANHIULYDY main
pancreatic duct dilatation F3urUE mural ductal nodules Lag intraluminal

content 9N @ TUANAZ09 Main-duct IPMN Lag ERCP U limw

7 3-A WUANWILE Patulous ampulla of Vater with extruding of mucus

AN 2 A) A 3.5 cm sized pancreatic duct dilatation with amorphous content was

seen. B) Papillary-like projections were seen at head of pancreas (arrows)
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NINN 3 A) ERCP W&RIANWEE Patulous ampulla of Vater with extruding of mucus and

pus content was seen (arrows).

B) A pancreatography revealed a diffusely dilated pancreatic duct with multiple
filling defects. (intraductal mural nodules)

C) A 7Fr 12 cm single plastic pigtail stent was inserted to pancreatic duct for

drainage.

%ﬂL‘fl% pathognomonic endoscopic finding 283 [IPMN MY markedly
dilated main pancreatic duct G‘EITO L{AM1N mucinous concretion LWag papil-
lary growth (m‘wﬁ 3-B) uaﬂmﬂﬁﬁawudwﬁwuaaﬂ%NWMNWﬂagjm e/ luviaéi
sovznbhaufusverasmmahatedldiuilluginemat 3sldvhnasnm
Tneimsvih ERCP uasldvionana@nifiosznemuasaansn 33 lsenshis
MIAAEDRM NANZFaTLBINLITE Streptococcus intermedius
LAY Streptococcus constellatus &:J:‘ﬂﬁ g Hma%umﬁﬁaﬁa Main-duct
IPMN with cystic infection B&3a1N lFUMI3NWsELLvaI0an nenavh
ERCP with pancreatic duct stent drainage el,ﬁ EH%’J'WL%Q ceftriaxone 2 gm
mananadaneiiuszazna 7w uayl pancreatic enzyme supplement
21 10,000 Ph Eur Sutlseyu 3 indaslowoxowns fhefloinatan

% 1aV ¥ | tﬂl ¥ a (% % é’
40NBIBN VLQ\IN\IL?J VLS\I@a%\ILﬂBWL’QEJ% iUﬂiSVl']%BW%??VL@NWﬂ‘U%
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NUNJUISSIUNSSUISaY Intraductal Papillary Mucinous Neoplasms
of the pancreas (IPMN)

AIfanNNTaslsa

Intraductal Papillary Mucinous Neoplasms of Pancreas (IPMN)
Qﬂi?&ld?%%%@%@LL‘iﬂsL%l]‘igmﬂQjﬂ%I@EI Ohashi LLasﬂmgsLuﬂ @.¢1. 1982 s‘ﬁ"a
1B Lﬁuﬁauﬁmaﬂ‘ﬁﬁ@qaﬁwaaé’ua'au (cystic neoplasm of the
pancreas) %@ mucinous secreting cancer’

IPMN ¢nafienueas Baltimore Consensus Definition 1snesfia Lﬁfﬂ
daﬂﬁﬁizﬂaué’hﬂ mucin-producing epithelium amﬁm%avbiﬁ papillary

projections mﬂimﬁ@ﬁ main pancreatic duct %38 branch ducts’

s2uMeINeNVaslsa

falsifdayasvineinenaaslse IPMN Tudszmelneuaziadei

FALA LL@imﬂéﬁasﬁa population-based epidemiology in Olmsted County

wuhgtiiment (incidence) 29l5A IPMN # 2.04 - 4.5 618 100,000 1377103

diofl LazaNagnuadlan (prevalence) A 25.96 18 §la 100,000 Usvanns
J X g : 4 a ad i

wazifiaduiiv 99 T8 ¢ia 100,000 Useanns Waiang 60 Taull lasaneade

sasmsitaslznde 73 I wuldludihevsaaane dale)laifomsuay

smmumnnIeTRnmweeSealaetiasny (incidental finding)*

1,5-7

m'sLwﬂmﬁmmaﬂﬁﬂmuﬁﬂmgﬂén (Morphology Classification)

1. Main-duct IPMN (MD-IPMN) 308/1501i0% main pancreatic

duct wasynliiinmsaeny (dilatation) 289 main pancreatic duct A%z

Teleconference 29




> 5 3. sansena lésuny diffuse o segmental ToasinwuTiaas body
738 tail V096U

2. Branch-duct IPMN (BD-IPMN) WUSN®WE cystic dilatation
ﬁﬁﬁlm@ > 5 . EL%ET"J‘H, sided branch 289 pancreatic ductal system #n
WUTIUS1004 head 9738 uncinate process Ye4sLIgam wuludiheanestae
waesinlaifenms 1snSesnsnsanuifiuuun multi-centric, branch-duct
IPMN

3. Mixed-type IPMN (Mixed-IPMN) Wy3at]507797 main pan-

creatic duct k8¢ side branches

NSLUNBRANNANWIHLYIINENDING (Histologic Subtypes)®

SnenemenenFinenudslel 4 aiia leun

1. Gastric type WU l@50eas 46-63 283 IPMN e Sawutie
|34 branch-duct IPMN lamaseeiazmenaeifivszds Gosa 10) mnid
nzSsaznunuafle tubular carcinoma

2. Intestinal type WU l¢30eas 18-36 209 IPMN Faman Fany
Yoelu main-duct IPMN wagillomanaenduueSendia colloid carcinoma
(Saeay 40)

3. Pancreatobiliary type wulésovas 7-18 289 IPMN %@‘1/13\1@1
TomanaeifluagiSentia tubular carcinoma g9 (3aeaz 68)

4. Oncocytic type Wu‘lﬁﬁaﬂﬁqﬂ Z9e/8¢ 1-8 299 IPMN $197aia
Tomananefuuzseiia oncocytic carcinoma wa tubular carcinoma
(5aeay 50)

wmmmﬁiﬂ%uagjﬁmﬁmaaé’ﬂwmzmdwm%%m 9 Lok intesti-

nal-type IPMN FIFHINATIAINY MUC2 (marker of differentiation) %
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Gastric Intestinal Pancreatobiliary Oncocytic
type type type type
Morphology Thick Villous Complex thin Complex thick
finger-like papillae branching papillae papillae with
papillae eosinophilic

oncocytic cells
MUC gene expression

- MUC 1 - - + -/+

- MUC 2 - + - -/+

- MUC 5AC + + + +

- MUC 6 + -/+ -/+ -
Percentage of IPMN 46-63% 18-36% 7-18% 1-8%
Location

- Head 69-72% 64-67% 63-67% 25-33%

- Body or tail 28-31% 33-37% 34-37% 67-75%
Main-duct involvement 19% 63% 50% 38%
Invasive progression 10% 40% 68% 50%
Type of adenocarcinoma Tubular Colloid Tubular Tubular

(79%) > tubular (82%) > colloid

Mural nodules 30% 56% 57% 100%
Recurrent rate 9% 20% 46% 14%
5-year survival 85% 85% 54% 79%

AN 4 FRA2BS IPMN LUIRANNANBMENEISINYILELIT 188288 A2BILARS subtypes
AAUUAIAINTIN Levink UM, Bruno MJ, Cahen DL. Management of intraductal
papillary mucinous neoplasms: controversies in guidelines and future perspec-

tives. Curr Treat Options Gastro 2018,16:316-32.

NALAN BIRNENNTOIIR@ el ks pancreatobiliary type Wina MUCT
uIn mmsaﬁ@umvlﬁ \i4 invasive ductal/tubular adenocarcinomas 794

WenTnilaa? L@ (Srauaas lumni 4)
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uonwn1sadodelsa
2INISHATDIMSLUFAINIIARIRN

K138 main-duct IPMN fnsneesiugaudnisuideunausiodii
%’l (recurrent acute pancreatitis) ¥38 idiopathic chronic pancreatitis 810
megedunsviadiugan §udiae branch-duct IPMN 8in lalugasermsles
wglunsdianna cyst Hoenh 3o MInTamwinsU ieims mdiesia
Liver function tests, serum amylase Lag lipase %@ﬁﬂa@ﬂumm‘ﬁﬂﬂ@ﬁa
gudntion Ia amﬁqﬁuﬁmm%Lﬁwmﬂﬂavl,ﬁmia‘ﬂ%mawiaéfua'ammsﬂa
UG 1391579986 tumor marker 17 CA19-9, CEA ey CA125 €9
fedralumsitase
Cross-sectional imaging (computed tomography [CT], magnetic

resonance imaging [MRI])

Tumefiad IPMN esiExdghemsnsafieis #6im non-invasive
test 194 CT ¥ia MRI 909909709 LavRATONATIRUWAL AN eIiD
staging 1wn3%h invasive case Lﬁaﬂiw‘iuﬂﬁqﬂmmaﬂi@mﬂL‘flmm%a
ANWALANALYNININSITYRY IPMN fa Wy cystic dilatation 2483 main
pancreatic duct sLu main duct IPMN LLag2239 segmental side branch el,u
branch-duct IPMN"*”

MRI (sensitivity 89%, specificity 83%) H1/szanSnmmitand
CT (sensitivity 86%, specificity 74%)° a9 NEnsNInLaR I TiuiLmTs
999 cyst Aeohiy duct (6@ Tih main-duct IPMN iilanudnuue
markedly dilated main pancreatic duct (> 1 93.) $#32WL mural nodules
30l dilatation 284 biliary tree feNMNWESIE avdanuduiusating

% a < 1,6-7
HINNUMIINANSEIN
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Endoscopic retrograde cholangiopancreatography (ERCP)

ERCP femnudénylu IPMN odnmehumisasse s
cystic dilatation (or side branch dilatation) L&Y main pancreatic duct
LLazLLﬁGWﬂﬁLﬁ% markedly dilated main pancreatic duct 6‘%\‘1 {NMAIN muci-
nous concretion W papillary growth (intraductal papilloma) ERGRIIN
“71{8? malignant degeneration/invasion l14 main-duct IPMN s3150WL
bulging papilla a1nN15¥11 ERCP %@Li‘ju pathognomonic endoscopic

1,6-7 (

finding WM93Hade IPMN*7 (Wil 3-A)

Magnetic resonance cholangiopancreatography (MRCP)

MRCP 14 non-invasive test LLazma@%mmwwmﬁaﬂ’h ERCP
Toemmy pancreatic duct anatomy LW’inﬁl%GﬁLmﬁ)wad side-branch
duct M3vh ERCP aranaiamsaitasng Lﬁmmﬂgﬂﬁﬂ@m intraductal plugs
of mucus #aNa N MRCP fsgae/ s lesion Tushumied laidansiafi

. a_ v 2
pancreatic duct ana3el

Intraductal pancreatoscopy or Per-oral pancreatoscopy (POPS)

Intraductal pancreatoscopy or Per-oral pancreatoscopy (POPS)
I@Hmﬂ% small-diameter video scope &% narrow-band imaging 6‘%@
N3N30Wu ductal epithelium et luwmsisudis IPMN 1 benign
%38 malignant lesion wananisansnTofuauie (tissue biopsy) b@aN

FBUAEHANNLNLENEY (sensitivity 87% Wag specificity 100%)"

Endoscopic ultrasonography (EUS)

[ o

ANBWULAIN YN EUS 289 IPMN sasnnLMI2EI863209718

(2
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Fugaulareafvee sl mural nodules way intraluminal content!"?

MINU multiple cysts @msiariL ductal system LUaN®ALY89 branch-
duct TPMN dielsiny MPD fiflawnelvnjn 5 s, EUS Wumadeniia
TumeLERIE N aR e T cystic lesion MU pancreatic ductal
system 7llifiuann CT #3a MRI udidasandunNNTIRVaIRY EUS

AEITUAT

FNA cytology and molecular analysis

EUS-FNA gﬂﬁmﬂ“ﬂuﬂﬁ LENANLIL pancreatic cyst T mu-
cinous 38 non-mucinous cysts I@ &lﬁﬂi‘%ﬁﬁ cut-off 984 cystic CEA %ﬂLL@i
192 ng/ml il %aﬁmmmuéwqﬁ%a 2ay 80 lM33%iasiel mucinous cyst
usiathalsfenamsrien CEA shsudislalanansouenlse mucinous cyst 88N
W1&"? yananiiuds EUS-FNA cytology £9F18130TIELLeN small branch-
duct IPMN without worrisome features ToemIwUans high-grade
epithelial atypia 38 epithelial cell with cellular atypia ﬁ%gd\b\i W m‘waﬁ
Aesuaniig malignancy VL@QWJ LﬁaLﬂ%HULﬁ YUNUNG invasive carcinoma w38
high-grade dysplasia ﬁ?%%ﬁﬂﬁ?NLL&i%ﬂﬂ%ﬂﬁﬁd%ﬁdmw malignancy
$NN7 positive cytology' §WITUMIEN molecular analysis 294 fluid 21N
cyst 1w YNNWU KRAS mutation avaiuayuiu mucinous e kalléis
FAa malignancy WaymInTIany GNAS mutation S99 BEHUEUN

T malignant potential §1NN77 indolent cysts'*

N1sSSnu

éﬂ’l&l IPMN %14 “high risk stigmata“ of malignancy Wﬂﬁ‘ﬁ@i@

% dj 1 AEI/ o 2 o I
?Ja%%ﬂ@]@iﬂ%uﬂguﬂ‘lﬂ‘ﬂ'}ﬂ'ﬁﬁ\ﬂG]@‘K}ﬂi'] ]
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1) fomsshemimdasmnmanaideesas cystic lesion faguiim
FIUDITLDD

2) WUANMUY enhancing mural nodules 1A = 5 N

3) WU main pancreatic duct 216 = 10 3. §1wSUKL IPMN
ﬁﬁé’ﬂwmz “worrisome features" mﬂﬁ%aslm%’awﬁmavlﬁﬁ
1) 891N13209ALBRUSNLEL (pancreatitis) 2) WU cyst 2@
= 3 9. 3) WU enhancing mural nodule < 5 %&d. 4) main duct
pancreatic duct 47410 5-9 . 5) fnmsuwasuiaasne
viosusanatssunduTumMstavesiosusondnae
(distal atrophy) 6) Wwiamﬁwmﬁaﬂ@ (lymphadenopathy)
7) WuUTe@y CA19-9 qﬂmﬁa@ (3NN 37 U/L) 8.) WU cyst
f¥anlatwEy = 5 as/ 2 7 unshliinse BUS Wessnsn
YIeliuanE ULy mural nodule, main pancreatic duct
features Vlé’au?ia@mﬂ%magil’qmmsnﬁw fine needle aspira-
tion (FNA) iassnsiams cytology eandne Tuéqumaqﬂgﬁ
VLSJS? high risk stigmata and worrisome features MIGAGN
mwthesedludillfionsintuiusmneramablusuden

(G linwd 5)

NISWIAA
di a . a < (2 ! [ ldl
fiasan PMN SensideslumsiiauzSeassiugan me¥nmi
13 o A v [ 6 1 o A o
Ienaluilagiude marhdin laeinguseasdsjmisiadia adenomatous
v
¥3® malignant ductal epithelium aon wavanlomanisndufiug 35ms
rhdtnfsanagTurfinvnssaslsadeiniiu MD-IPMN v mixed-TPMN

58 BD-IPMN &30 localized branch-duct IPMN #i/a%ih oncologic
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fidntue high-risk stigmata of malinaney daladanfiiwialifiviela

1. Obstructive jaundice with cystic lesion of the head of the pancreas
2. Enhancing mural nodule 2 5 mm
3

Main pancreatic duct 2 10 mm

fifinttoue worrisome features alndanfososalifivislin

Consider surgery,
Clinical: Pancreztitis
if clinically appropriate

Imaging: 1.) Cyst = 3 cm 2.) Enhancing mural nodule < § mm 3.) Thickened/enhancing cystwalls

4.) Main duct size 5-8 mm 5.) Abrupt change in caliber of pancreatic ductwith distal pancreatic atrophy

6.) Lymphadenopathy 7.) Increased serum level of CA19-9 8.) Cyst growth rate = 5 mmi2years

I Ifyes, perform endoscopic ultrasocund |

¥

fianvneFuialyfvieli E= G o iy
oyst iflnnaluaifigadaunauiilng?
1. Definite mural nodule(s) 2 5 mm

2. Main duct features suspicicus for involvement
3. Cytology: suspicious or positive for malig 4
F 2
CT /MRl in 6 menths, then CT/MRI & months x 1year EUS in 3-6 months, then lengthen Close surveillance altemating
every 2years if no change yearly x 2years then interval up to 1year, altemating MRIwith EUS every 3-8 months.
lengthen interval up to 2 MRIwith EUS as appropriate. Strongly consider surgery in
years if no change Consider surgery inyoung, fit young, fit patients
patients with need for prolonged
sunveillance

ﬂ"lwﬁl 5 LLm‘n’mn'ﬁ@LLaﬁﬂ?ﬂ IPMN of the pancreas B1d Revisions of international
consensus Fukuoka guidelines AALUAI91A Tanaka M, Castillo CF, Kamisawa
T, Young Jang J, Levy P, Ohtsuka T, et al. Revisions of international consensus
Fukuoka guidelines for the management of IPMN of the pancreas. Pancreato-
logy 2017,738-53.

pancreatectomy fa 1) pancreatoduodenectomy-preferentially of
pylorus-preserving type ﬁm%maa%@ﬁaﬁw‘hmm pancreatic head
38 uncinate process 2) ¥ central pancreatectomy f%3LT0 alsnusions
neck Ua¥ proximal body wa 3) ¥ distal pancreatectomy d1Susaelsn
131304 body Liae tail T Hﬁlﬂu multifocal branch-duct IPMN @33t88n

24 1,13
7D total pancreatectomy
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SwiSumaguaditae main-duct IPMN sifnuuerilfedonn
iwmﬁaamﬁﬁmmLﬁaﬂumilﬁ@mﬁa@a (invasive carcinoma 40%, high
grade dysplasia 60%) 11N38 HI’E@@&IL%@?WLL%%@ pancreatic body 138 tail
AITYNMIWGA distal pancreatectomy including splenectomy JINAUYN
frozen-section analysis sl,uﬂ‘”m proximal pancreatic margin A28 ENWL
£y margin positive (high-grade dysplasia 38 invasive malignant IPMN)
A3 creeping resection 2 %3 1N margin £964 positive 8n 197 total
pancreatectomy §ia N3t el diffusely dilated pancreatic duct
Tﬁﬁa’mﬁ@miq@ﬁuﬁnm pancreatic head AIIYNMIAGA pancreato-
duodenectomy FINNU frozen section analysis EL%ET"J‘H, distal margin ™"
WU margin positive (high-grade dysplasia %38 invasive malignant
IPMN) @13%1N creeping resection 2 @%& N margin £M@4 positive an el,ﬁ
¥ total pancreatectomy’*’

§wsudihe IPMN #laimsnanshéialduusilfmasnmlosli
palliative chemotherapy l9&/l#engns FOLFIRINOX gatlsenanliéhe
folinic acid (leucovorin), fluorouracil (5-FU), irinotecan Wy oxaliplatin
FANUMT W pancreatic enzyme replacement therapy sLm;Jﬂmﬁﬁmas
wianhdeudusow fuilsnmasdoledeviessioluil fomsmegaasy
Thulasiuannnch 15 nusiau fomavaade shviinan demagaas fa
Sudan I ¥inauan fecal elastase-1 Hoandy 100 lulasnIusaniuas
93313% %139 CT, MRCP, ERCP, EUS SNl dududeusniuEa%s
\Iéi pancreatic enzyme supplement 327 Hﬁﬂﬁmm'ﬁﬂ’mﬁaﬂa‘%‘% VoA
doslasituaranmmslnaunms Teedndnmsldhdensusoussil
Banasheos lawaiidasld da 90,000 Ph Eur dotin lisutssmunon

3 [ 9 dl L% o 9: !
21913 LL@S@T‘Q’%BGLM ENANNIAIINAIY Watlasniunmsynan EI\ILEﬂ L‘].]ﬂi%%’]&la&l
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LAYAAMIEINALNaUYINTAYNA (bile acid precipitation) Fvh IHFNTLLAWT
Sulasindnluradnarmatos losusiud 592w SaNTUSNIN LN

DWNITDITHAGII)

N1SANNUNAVUNA

flhe TPMN vt dsumsshen wiihwsmudoaswudufiu non-
invasive IPMN La¢ negative surgical margin Aena ﬂﬁ\lﬁ%‘]_lmi@ﬁ%]
Aaeumnasrsian NI dosnilemsifingzas IPMN wae concomitant
pancreatic ductal adenocarcinoma (PDAC) VLézf %ﬂﬁﬂwuwﬁdmﬁ@iﬂuﬁ’s
5-10 1 (WU recurrence new IPMN 25% ‘*7II 5 1) ey 62% “7; 10 ﬂ) ﬁdﬁuﬁd
Lmzﬁ,ﬂﬁ’mw@Gwmﬂmuﬁdﬁmmﬂmaq@jﬂamﬂsiLL%@meaﬁ%mm
@@WZ\IVLGQT a7 LL%Bﬁ{Lﬁ@ﬁ’ma@@’m\lﬁ’m cross-sectional imaging pehatine
oz 2 ﬂ%ﬂumjmﬁﬂw high risk Léin
1) surgical margin positive for high-grade dysplasia
2) family history of PDAC
3) non-intestinal subtype of resected IPMN
dwSndthafifu invasive IPMN ushlWamafoeauuniien
MU PDAC!

19Nd156103V

1. Tanaka M, Castillo CF, Kamisawa T, Young Jang J, Levy P, Ohtsuka T, et al.
Revisions of international consensus Fukuoka guidelines for the management
of IPMN of the pancreas. Pancreatology 2017;738-53.

2. Dal Borgo C, Perri G, Borin A, Marchegiani G, Salvia R, Bassi C. The clinical
management of main duct intraductal papillary mucinous neoplasm of the
pancreas. Dig Surg 2018;36:104-10.
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R AEDBBD
Review Article

anldoniauonn
Clostridioides difficile

uw.ssa dudod
910158 Wiy.ANWE IBEYdNUYS

%

FouwuafiSy Clostridium diffcile Waa C. difficile vise luilaqifu
gnidaaungailnellull a.61. 2016 fu Clostridioides difficile \uiuefiae
ﬁfcj&l anaerobe spore forming gram positive bacillus I@EJ spore mau%a
iflemamusians anadeuuazenlfiaue gﬂﬁuwm%amﬂhﬂ f.¢1. 1935
NngaNIETRfnusnIiaguMWATYIaeas 25-80"% uadsldwumsnalse
dsannlwdindls a5 toxin receptor UnRmasunsniisa [&lual aunseita
U @6l 1978 Sserranuanndiuivnsansiuain C. difficile wazms 1
1%y ¥lifia pseudomembranous colitis Whiaseusn? anmsdmy
FnsmnsalsaTmsiAn C. difficile colitis WUANDW Autlagiuand
L‘flummsﬁwéfmmqmmmazﬁmLﬁamﬂm‘s@@L%aﬁlﬂmwmmﬁmzmm
Sauay 10 Sausizat] ¢ 2003-2006 uananammsielsafifiaiu Sy
’hﬁﬂiﬂﬁmmgwﬁdmﬂ%u Aosiamasnaniu ussdlomanauidug i
TUBN@ 1w MIRUNLBpuLATISY C. difficile e North American
Pulsed Field type 1 (NAP-1) {§ammaunssvinauazmadedingslungs

UsumemuAmmiauazy s uinudesluioueide®

OUUNYIENANS [ SINENLNATINTLA N INENSeniing
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Uodeidevronsiiniéo C. difficile Us:naudiog

1. M3 leduend e ﬁuLﬂumm@ﬁﬁwﬁmﬁqmmmi@@L,%a
C. difficile wuhenufFausfouynnaailomarionisange ldusinseri
mjmmm%ﬁluﬂﬁ%ﬂmmiﬁ@éa Atfasnanannalaa leigutio I@mmjmmﬁﬁ
mmé’uﬁuﬁ@iami@@L%amﬁﬁq@ﬁa eNN|N third and fourth generation
cephalosporinsg, fluoroquinolone, carbapenems e clindamycin ﬁW‘Uiad
NGh macrolides, other penicillin, sulfonamides &% co-trimoxazole
LLﬁzWU\l@#ﬁa EJSL% aminoglycosides, bacitracin, metronidazole, chloram-
phenicol, rifampicin, tetracyclines Ly tigycycline7Iamﬂﬁl,umil,ﬁﬁ}iﬂ
08/t 8-10 whagmhunaldenufiusey 4 Savindsmalden wavanas
e 3wl 2 eeudeanma Ly

2. 2y I@ama;?llmﬁ%m‘f’lummLﬁlmﬁlum-s@ﬂL%at,ﬁmmmﬂama
”Lé’%fumﬂg‘j%mzmn%u izﬁugﬁﬁuﬁuﬁa@ma warillsnsansnn® wuwnn
218NN 65 ﬂmmL§aﬂumiLﬁ@%ﬂazqaﬂﬁﬂa}juﬁmqﬁaaﬂfh 65 1
4 5-10 wh senanlamalumaialsasnnnhudenuguusazaig
WsNgRuRENNAE

3. MIMAGDNTEN 9| Tulsswening 1w nasogastric tube, pro-
cedure associated bowel cleansing TNdsTEEA MTUeulsIneNLG’

4. mivl,@?%fwﬂumim@mwé"mi@ dsemsniedludnm dose-
dependent FerhaniAnanmsasiladas microbiota IUTHLLYNAE
2™

5. naldeeditte Weshmlseuusafiosnilonalésuen
UfFusdatuwniesinasdosaglsmentnawmu? uaseinfithiorildde

msuAniases microbiota wan ¥ lwnjansfihe®
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E3d

6. tnagiduiulungudiiedgnaisaiuszuazignaiy

lansugne®
7. ;:Jﬂq ¢) human immunodeficiency virus (HIV) Rena L?% EJ(]SL‘LLm'i
Goaifiarnldsuendfiusion agflasweninaru uazilnmenRauiiv
UNNTDI'° é’w’aﬁuﬁa@ﬁma%qamizéﬂw HIV nﬂimﬁmﬂwwmmaéﬁa
omesdaiemniiage C diffcile

8. msog/lu nursing home tindudnilade Aeailadlasnnihnag
fiogann Tsasaenz Alamadiomonlsimentnagemnivoaazdioslésy
enUfEausioednaiy

9. E;\I’:ﬂ’a msjwéﬂﬁé’ﬁ U inflammatory bowel disease (IBD) Al
Ha¥edesdndeeimsfndoduduuasmanduiiiug Souddiheoasllle
SuenfFwsarnenidnuastiow fasndlaaviliAanney mi-
crobial dysbiosis”"® lugthengs 1BD avfimafiaimafiquiasnni i

Iamasl,um-maﬂiqw gNu| ﬂ?iﬂxhéf@ﬁ’]&lﬁdﬁ?ﬂ%&l%%@]lg

we15dSsdnen

NalNMSLAa Clostridioides difficile infection (CDI) Usznay/lil
metladefmayTanniv aab

1. msii/feuuuilasas colonic microbiota

ANNTNAINMANLLAZL33NBY microbiota IWSEULMIAUENT
@ A o o Ay . \/Lyl | I a I I
dudsshdyteuntasdiidlvajan DI leawwismsiieadizaslsa Lo
A X . . . A Yo Al A
Funaeiid colonization resistance M3fgthelésuenfFme il
1hife Wiakihenga IBD dwhlfiAamsufeuilamas colonic micro-
biota 7198u” pehalsfienaifihesmieed sifluseifmsldsuend§Tmue

ueiwud cpr e
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2. SsRBANBeNUATISY C. difficile FwwTiaTinolsaT0
Clostridioides difficile 3§59 exotoxin %mﬁ toxin A ¢ toxin B I@ 3N
auisnTRTwansheu fa

2.1 toxin A {21416 308 kd 114 enterotoxin v’iﬂﬁlﬁm intestinal
fluid secretion L&Y mucosal injury®

2.2 toxin B f2w191 220 kd {4 cytotoxin Annuguusslums
Y AAA colonic injury 31NN toxin A 10 Wh? sesnnalsn letausay
#1992 BN toxin A

s 2 aiedlahdada o heudranasdunssums
glucosylation 984 Rho proteins a'qwaiﬁl,ﬁ@midaﬁmmﬂmwmLsﬁaé‘ﬁ'
AeUnd masamslassesradidely daaemsasslsaui fuasd
Usenauraeas wavy Wi Lﬁwmémﬂuﬁq@ “oNINTa ﬁaﬁszéjumwél“e
proinflammatory cytokines \7% interleukin (IL) - 1, IL-8, tumor necrosis
factor alpha (TNF-a) AN ULAE ML TITARY FIuTDLTD
#the C. difficile 9513 toxin T8 binary toxin ueiasyalusiagtiudalsma
unvlsmsviAes &SN suiivanu®

3. n’rsma.lauawmszwqa‘ié’uﬁu@iaLéa C. difficile Me/lusame)

sivuuAdniuiineusuasste Clostridioides diffcile &0 351 IgA way
IgG antibody® 1%65’;%611@0@9‘14 finén|&ael 1gA antitoxin antibodies &9
ponsnieTIeudansieeg toxin A Fusstea i@ lne)? wudnesuaes
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TINNAMTRINFUS U IEN ™

b o X o Y CAU VIR 4%

Folsmvdnuasmsszinuash ugehdusawiien fia msigehéy
sowdaslsmelUiBsmendsmnnafiemamssnem wiaianieunsndan
nnlae bihazflumafiote matidarean maneiduaasehdusawiies
auﬁﬂﬁtﬁ@miaq@1éfmjadmmwwsmmﬁl,l,axviamqLﬁu‘ma e Misiany
s nsanmh wgehduganiiussnsnsavh lsmaeAs uadsnl¥massnesns
Yo v o % & ~ 6 A o 6 o ana
drhusessamevehvindleslfienmstnanimeiBedaammaivh 35
gd o @ Z:z A =) dl 1 Aa ,if =
AlomadseaumadiSalusvesdud widenuiiessiansfiazaiasmas

Mesztnemsiwiena Anau slsnashunsgihe
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132, 76mm

sU 1: lengsdraniunestagaifusawfisaiuanuus Single, large thin wall hy-

podensity lesion with thin epithelial lining, homogeneous content

MI0S2 TIS04 APTO%  100FF

B

sy 2: 2 EUS msanzgageinsiuvgawiien lnenlaieda (gnAsimies) unadnld

PUTIELET NI
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msssneghdusawiendundedamaiuevs alimeany
qai’fnw'mmqmgmmgmmw%aéflélﬁﬁﬁmé’w,t,amwiaizmamﬂu X
Uslemitmansusawdoneyindfumtmnssmsiaza @dndaudu ue
wlimsangle a@@"nLmdﬁqa‘ﬁm@L%’mﬂummwwzamﬁ ueitfagriuaanIn
Fmsdasndasdanmend Medsufiuzine anavn suvsas wﬁqqaﬁw
vhlfenssavnmeang ldacheaandesnau %@ﬂﬁmmwwqqﬁwﬁuéau
Feniiidernusuiminamdie Samsmnomsinah snmi 1 ufiaes
vdoinaenidasifiuanmadandasdanerimasusnushuned
e’

Lﬁaaanqe&1ﬁndau (Neoplastic cyst)

wissznmasnidugaisunvatodion (mucinous cyst) uagaa
v laiedraidien (non-mucinous cyst) msu,smLﬁaeaﬂq@ﬁwﬁuéauﬁoam
ﬁﬁ@aaﬁmﬂﬁuﬁmmﬁwﬁmLﬁaamﬁqaﬁmﬁa%ﬁ@ﬁﬂ’amL?ilmslumiﬂma
HunzSofishatiu Tnaguisunmssaden vssnouludas intraductal
papillary mucinous neoplasm (IPMNs) Lla% mucinous cystic neoplasm
(MCN) LLaSQdﬁ’Iﬁ\la\iﬁ%NLﬁaﬂﬁﬁzﬁau\lﬂgf’m serous cystic neoplasm
(SCN), solid pseudopapillary neoplasm (SPN) LL&¢ pancreatic neuroen-

docrine tumors (pNETs)”

Intraductal papillary mucinous neoplasm (IPMN)

IPMNs {ugahdusauniimssailansensnanaasitoyiages
viadrusan!! Yviadiusaunan (main pancreatic duct) ¥3aviadLUsauLawg
(side branch pancreatic duct) SNWULSHMARISUSaUNIS DAL 75-80 §1

[~ ¥ A 16 o 1 \/st 1112
SNWUETUSNHULNDWALT ARSI NLAALEILALN leaneag 20-30™

gifimanimany IPMN isaumaangiazdaiusiuanummilums
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asanzisdnaniaaes leany mwenasnnninwemdsudanan 2:1
fhefioyleeiade 60-70 1 vaiknaas blusaemavielomafiedends
fummedusausniauEess 1w femsthedoadi 1 918 ¢ NNFAILDINTT
vioudy mugaaruduiuaey finmyitm aanauimiinan'?

asemsawmsalan (The World Health Organization, WHO) 1o
Its/sEnvimes IPMN enadnumeemnsAnnfuesiioifosmsnsayiing
dnwasgmsiiesselalaeudsaandy 3 ngu sastoluil Ao

i) IPMN with low- or intermediate-grade dysplasia

i) IPMN with high-grade dysplasia (carcinoma in situ)

iii) IPMN with an association with invasive carcinoma

mammﬁizl,ﬁumaﬁmmaaia&sﬂ‘[@a@mﬂé’ﬂwmgﬂm%awiaﬁu
Yiadiugauran (main duct IPMN, MD-IPMN) visavia6iuganuaib (branch-
duct IPMN, BD-IPMN) viaafnmadensarusaadiusaundnuasiasugan
WU (combined-type IPMN) 13&161L

Srwniwmaiioiiorns PMN wiseaniiu 4 Usuandulsenanly
el gastric subtype %GW‘]JVLG?{% 288y 49-63 intestinal subtype Speny 18-36
pancreatobiliary subtype Souay 7-18 ey oncocytic subtype WULTEHN T
Xneae 1-8 MNAE udavLssnmTesiinifiosansnnsiams@ed mucin
staining (MUC1, MUC2, MUC5A4 Liaz MUCS6) FefienaAe it
nanenfiusziSe nemde dnwasiioifouy gastric Ll pancreatobiliary
subtype FNAUEHU tubular carcinoma ‘?sz‘ﬁ intestinal subtype §1H130
nanelli colloid carcinoma sumz‘ﬁl oncocytic subtype FuAuBry oncocytic
carcinoma MmN ¢ wuhusiarrialdannmIseatinuarnenailsn
shatu Toefl MD-IPMN ﬁIamaLﬂﬁaul,mmv[ﬁLﬂ%&&%@ﬁ@@u@iwuﬁﬂwﬁus

! Al = & G A 4 VY
MITENINTENLNEN 3% BD-IPMN g\liaﬂ']ﬁﬁr]stﬂul]glﬁﬂ%@nLL@mjwjﬂﬁajﬁ
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= [ Y @ I @ o \/Ly @ 114
WUNELSILAINTBE IONNNITHNAIHN LOILIINI

anuvru:N1VN1YNIWYIVNISEaVNABVAANSTBIIUNULADAIIIZYY
Tu 1PMN
CTCL PRI ERGR
A o .
- daN#ue solid component
- viadiudoundniawa mayni 10 Nadwes
- ﬂl U -
anuwaehiaaiseds
- pnenahdusaulwand 3 wudimes
- Wi dUsa UM MsaNAN YIS enhancement
- NUANWDAL mural nodule 138 papillary projection
- YIDGTUDUNANYING 5-9 HARINGT
- RuneaviadiusamldeilagaeNesunaY (abrupt change of
pancreatic duct caliber) wardviasiusauaiulaena (distal pancreatic
atrophy)
LY L s
- wuslashwRas lugasiagle

Main duct IPMN (MD-IPMN)

Annuzad MD-IPMN S8nsusuane aiurmelsems 81msuaes
gaslandumnlaserae lifanmssouas 42 shviinaniasas 32 asrawu
Wumnuiouas 27 fusausnisuiouas 26 Lasmdasiouas 14 01gsenig
37877 Inundeide 67 1 mememds iflonsuanehafulummsuazanms
usnsradlsn’

nMsItkane

LONTLSIAANNILNDS NWUSN BRI leTaIafUSaUAAN Z9anany
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| o Y A v A A VL |G\/L DGL A I I |
TunuRahusMinAewFa N e luenstioanumslevasieduaan
nanlaef lnLaM IS o U N U LNE L WB DN LA N B M3 e8d
Viaduaaunaniugg o)

% a [J ¥ @ %

- MsdaIndasmaananswazan bandaud (esophagogastro-
duodenoscopy, EGD) fu3nnuanmusionaananuinmgileviadiusan
(papilla) F9Tuanumamnsiasnsoidadalsn MD-IPMN L6

- EUS sansawudnwaemslavasviasiuganlundiuena | fiu g
MnaeTasiadusauran ain 1 wuiwesinazihuiasendusausia
IPMN lagfddinsansariuviadusaunaniara anuansueaad mural

nodule VL@yf

Main Duct - IPMN

Ansnusifeadeedy
- awAvieRugeuman 5-9
Radwms Inglifldnwousiie
Wazieau

ﬁ'nmu:wnmdmgq
- aweviesugauvanlugindn
10 dadwms
- muralnodule ugjnin 5
PERIH
WRe

IPMN TiRasaunudadnlaisnnngn
tAnls

l dewnfesdaningnd (EUS)

|
|

Lils

A 4

“Mural nodule>Smm
-positive for cytology

vy

EUS+FNA el
Fuilelunitiage

A

AN 3-6 Aen
thdmtingnsosia 1

tsin

VienaihiminfielssAnlszase
uazBiieulmifudau

BEUATNA 2 LvdNn19n15UURLEEWY MD-IPMN

EUS, endoscopic ultrasound; FNA, fine needle aspiration; IPMN, intraductal papillary mu-

cinous neoplasm
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MIENW
A Aan o o 8§ v o P
WNBIUANRe MD-IPMN Lmzuﬂﬁm@ﬂ pancreatectomy 5L‘l/lmEWI

fansnnsia e logld CT wse MRI visamsesassudiuee EUS nauwms

rhéiuaguaumuasIaelse ludfusau

Branch-duct IPMN (BD-IPMN)

Branch Duct - IPMN

[

[

- aeaguitdugeuvunited
ANmuL enhancement

Anwaurideadnrria Anwnuzanu@eege
- flnavsugeudniau - mural nodule > 5 NARMATUAY
- mural nodule < 5 aAAT flanwouz enhancement
- ﬂu’mqq\f’\'lmﬂn'h >3cm - wmae Malignant Branch Duct-

Intrapapillary Mucinous
Neoplasm #lsignansarindnly
e Hihefifimudsagann

- wusemimdesis
- CA19.9 szdulinge WiFunsinunlaaniseingn
- mirlavesgainlugingt 5 mm
mulu2d
‘ Mural Nodule > —
cUs smm uaduiieatiagn
FNA cytology FEL ]
+ve
k. v
‘ Surveillance I | tinein ‘ | wihindmlszAurlszass FOLFIRINOX
)
‘ nagain v ‘
! ! ! :

‘ <1au. 2-3 7. | ’ >3 TN ‘

~ ]
] 1 l l

CT or MRI 6 months then CT or MRI g 6 monthsx2 EUS or EUS/MRI EUS or EUS/MRI
q 2 years then q 1 yearsx2 3-6 months then 3-6 months
then g 2 years q 1 year

BEUAINA 3 wiIn19n1sUfuRLEaNY BD- IPMN*

CT, computed tomography; IPMN, intrapapillary mucinous neoplasm; MRI, magnetic reso-

nance imaging
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Inednlvie) BD-IPMN sin lslusosains emadeslumsifinag s
§UBaULNA pancreatic ductal adenocarcinoma Anfludaeay 3.3 Sauay
6.6 wac3aray 15 wna 51 10 T way 15 T enudsiu’®

MsItaRe

- LENYIHABNNILNDS WUANWY unilocular cyst %138 numerous
cysts FRDAMIFUDUFIDNUVIAFUADWARN (pancreatic duct communica-
tion) havh lviadugaundnle

- EUS Wué’mﬂmgqqﬁﬁwmumﬁ NANUFILALN WUANBUEMNToE
Fuiuvediusaunadnlaefsifivedusdaundnla vdelatiounh 6 Saawas
wudnwniziiosusaudle @l BD-IPMN adefuing/lu MD-IPMN uslag
s BD-IPMN i laiwuidnwoszaas mural nodule mmmaaﬁ’;qdﬁwﬂﬂ

[ ldl a [ (59 1w
VLN@@EJLI]&EJ%LLI]@QLLaBﬁ']S\I"I‘ED@]@@l']?»lﬂ'ﬁiﬂ‘]ﬂ"]\léﬂ@iEJ\ILN@]QGN']G]@W LLIVINNIS

31] 3: BD-IPMN LangL38maniiLaasLAwansae numerous cysts distributed along the

pancreas, connecting with main pancreatic duct
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UFTGaNU BD- IPMN iueia laians [ ing 3

qoﬁﬂﬁudauuﬁﬂﬂﬁoﬁu (mucinous cystadenoma)

1a aﬁmﬁlm&iLﬁaaamqaﬁwé’ua’amﬁﬂﬁfﬁﬂwﬂuﬁ LNAIAL LNFIATIS
WUSNA NN FundefnusnEu S e sus avlasvnasUs o
é’ﬂwmzmauﬁa@mﬂméamﬁ@ columnar AaNFAUME ovarian-type
stroma #lamananedunsiSaldtssanmdoras 10 5eamimnzne
maaqaﬁwﬁuéamﬁ@ﬁﬁa?ﬁwﬁﬂﬁ’jw 3 IEUFnes uave CA 19-9 find &
Tomasiasfianifin high-grade dysplasia WiamsnaafuszSadiuson

N93kaARe

- LenastinanRIas I@aﬁﬂﬂwué’ﬁwmsqaﬁﬁamémNﬁmm
FILFIITA T 61 R EVNITBIGLIS U WUSN AL YINS enhancement 19
meAeEsTUS RN dladie Ly simple cyst uinlaedulraisnwy
L‘f’luqdﬁﬁamam Lwﬁmmimwmﬁumﬁmma 7 naldiguiu loagmlwg
MNBNTLIEADNAUNDSINWY septation Sﬂaaqq{iﬁ 1n9nFan nodule 39
calcification lutAnosteauld lusufing §nwewass papillary projection
Wae mural nodule aufislamansnaneifhussss

- EUS LLHﬂVLGQT gNNILNIN mucinous cystic neoplasm LR serous
cystic neoplasm 16 aé’ﬂwmssumqqﬁwémai oo fiinguil eanudnuowy
294 microcyst I@yﬁLﬁamaqqaﬁwmmimﬁmm@slmgﬂ’jw 10 LEUGILNGT LAY
wué’ﬂwmzqaﬁmmmﬁﬁ (daughter cyst) N3aE9 9133EWU nodule-like

structure 1w daughter cyst 6™

Serous cystadenomas

Serous cystadenoma (SCAs) Wulsweine)s aywdeLsEan 50
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3 udlosenguid linmefhisssuadad TnsTemanmeifussSosio
cystadenocarcinoma HagaNAeN3a8ag 0.1 mmmmmas@ym%}ﬁmm@
gasriou shulvninliitems mnewna lnafomasimanadunadensdan
souvh FRamsthele L‘ﬁﬂlﬁ@qaﬁwé’uéauﬁwuﬁﬂﬁﬂiﬂ Von Hippel-
Lindau Inansnwusintiu pNETY daulvia) SCA lifenusfhufiavdna
Fnemasiio$nm I@EJmww:ﬁﬁwm’mmiﬁﬂuqaﬁﬁuéauwué’nwmzﬁﬁwwasﬂuaq
SCA fo CEA shuasfienamiieiios

AsItkaRe

- ANTSEAaNNILNS SNy multilocular septation WALl
central enhancement UWJ@%@LLEITH,@# 81NN hypervascular cystic neuro-
endocrine tumor WFEWL central calcification A IUANEALLALYDI SCA

- EUS WUan®e multiple microcystic lesion Lag honeycomb
appearance duaNwugamnLas SCA

95N

diosann SCA flomananafiussSetasnn mesnmsin s
Buusifenmasandion SCA fanmsenaletunds 6 Saduas/Al Siane
BN 4 mufsesarlain 1 fadimes/Al uadslanelant 4 wudiaasay
Tal&Eate 2 iwdims/A uanfinorms idanndign ustoeholsfimseniziide
L lmannéin SCA Teesniiatsnnedis lsifaas it lsneasiarsan

WGOEN SCA fisamlasinnaan lonas

Solid pseudopapillary neoplasms (SPNs)

PN wulétio iWuiiosanAddnsafuilonaaiunah wade
Audfia oo wulwmendsdeunimemne gasogAinuaoudioning

dlaugt 20-50 T ueiRAmeawmulugthednuaslungsfiongsnnn 50 1
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Iegudentuwuldvneumismassiusauusin [fnngafisnamnssiusen
2 2 v Y 1 £% a
Fihamansnsnduamatheviasd5eeas 63 udanaazamanulauiiadey
v A A ra L dl A
anmemamsssasanuley ifamsldZoray 38 manennsnilsaf 5
1 L2l AAaa SR v 720

wuhptheiTiasanisiaeas 98"

MsIkARY

- LINASHABNNIAADS NUANBUL VOLLRIDNTR HANBULIDIN
iananiuneh Madlidnwuzrasfonaan luiou (hemorrhagic degenera-
tion) MAINNAATINUSIR AuiudnurratadaRuauansauueniom
nidmndugahdinogassnansian calcification MU solid part fIfMs
fndFaan SnIinUSMYaLUENYRIFINEU

- EUS WUANOLLaU%E0 (well-encapsulated) R2l58/L SNW0ALIAL
VanuLsznauTe e iaLds (solid) wavamiidiugsih (cystic component)
diiluguihdinogesanasiawiie LSmRomiawLYie hypoechoic ke

anechoic area IWAGNS 7| L6

Cystic pancreatic neuroendocrine tumors (cystic PNETS)

wlgpauazamlvaifiinsondusond v lisanms Snwa
fwuflgmaegiuuy Tnsoaazmurisludnsmsiugeiiaduiowds
mmmwﬂéﬂmﬁﬁ \J14 Multiple Endocrine Neoplasia typel (MEN1) ﬂEjN
oefinulasdaulngiannnd 60 3 lifienauaneduansgnaastsal
LNFN RTINS

mMsInARe

- lanTisSAaNNaLees SnavTiudnwar RS (solid tumor) Tidia
3‘%\‘1‘3% arterial phase Wa¢ venous phase WURNEMWEYA internal nodular

wazonaiaIuATUAaULTI%Se septation NRAFAINIUEULALITUNTAA
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= a 3 tﬂl % tild a A A 1% g; [~
SNUIRMIaLYRINEY BaanuMendMIfaFUSMYaLYanauiuiln
ANWOUEIWNELY cystic PNETs ANMeMIaian2asdhnamlasmaene
Y A ¢ A ¢ =~ v o o 2 %
gastonifiunnionisdnoniame Tiu enudiustivaing Feazwulé
X A o v a 5L X 27
snndladinaudawa lrnfv
- EUS 284 cystic PNETs sinWURTNAnLasa septation Mngs
1593 CEA INaTHhsinnue CEA Asuaza1aesiany positive cytology
EL'H, aspiration fluid”
Sneniziingasomasaafinuazsoslsnrasnehdiusauss

LEANENNENTIN 1

indoviielums3tindusaslsanuiinAuseu

mﬁﬁaﬁﬂﬁmqaﬁwé’udauuaﬂmﬂazmﬁamis}ﬁﬂﬂiz’ﬁ ANNYN
90961150 [uisiangae LA ﬁmsl,my'iaﬂwq@ﬁwﬁudauﬁﬂmﬁawﬂ@a
HananmMIsinsIanmesed meeTaaeTsieneiEmaene o) aasviie
g neaudunvesenlsamaisnansn lFmyifesomaiiodaviossnsn
Lﬁnz@@mi{iﬂuqaﬁﬁudaumLﬁa‘imswzﬁléf whnslotaeAtasse alsrna
sheugausumndeie Uit

1. CT, MRI %38 MRCP

2. EUS LLazﬂmmz@@w‘w{addm’mﬁﬂumﬁﬁudau (cyst fluid
analysis)

3. MIdadnaed advanced EUS Lﬁa@ realtime histology, biopsy/
brush

é’ﬂwmsmaqqaﬁwé’udaﬂuﬁﬁmﬁamﬁﬁ Fausaaluemaf 2 lu

Atlgnaniimadendasdanmaninaansndeia le wnrUfea
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MA15799 1 ﬁnwmzmmﬁﬁnﬂaﬁaﬂ[ﬁﬂqaﬁ']ﬁuEiaw,wiazﬂizl,nﬂ‘”'“'32*33’35

244iR UsgiRanwme ALK
289 WERILAZDINTG ang 289 EUS cT
gath  Mdswuunng fudau
wa o 1 ) 2 o ) .
Pseudocyst - Us2IRAUDD® W‘U"[,quﬂ Lﬂi«bv[,ﬁl“qﬂ - Hypoechoic - Unilocular
anLeuy NANETE  EIUMIY lesion - U4
- daiusiugn - Whiu9 anwmz - daudaznauluge
1 % ¥ = & ¥ aw P
- TadnaiihseTons o lwite WRanwauzdn
@ & a o & a
aaetdwiiasan LRI WhaLie
H2150 - Taifinviogovind - Tdwudnwmzms
w954 AndYBINIKINI
- QowsanuYie
AUgaw
IPMN - LA 60-70 ¥ - iWndwAoiian - wuviesuseuln
1d o s 1 s 1 s @) 1
- Tifiannns i1 fureRusanran  1Unuean
- Uszifnusan - AnwmzEngeds - Aawiinisidenns
gnLaugI 9 Mainuzse; AUTBRUD D%
- ihsziensnans enhancing mural
[ -]
WUnNZII0TNUA nodule >5
wRasRInkNan Aafiung
1 I~ o
nsaedninane
=] a 1
MDA AN
MCN - LWAR 40-60 6 - Anechoic lesion - #n13AndgIkIzEe
- laifionnns ¥ WAL - Multiple AUBWUSLIE
- Uinviesmlunae AUaw septation/ WAL HIAUBEY
A latandNRuS loculation
AUIWIA

soglsnnounducou 81




A13197 1(68) anwasneainnaasseelsAgidisudawusazUIsINn 0" 32323

4iin UsziRanvme AW
Yag LLEAILAaZaINIg ﬂ']q Yad EUS CT
goh  fhawuuwnd Audau
SCA - L‘wﬁmﬂﬂ 50-70 M Microcystic lesion  Multilocular
- laisionnns ¥ WREN9 with honeycomb septation/
- YIATBIANNBS AUBaw%  appearance, Microcystic lesion
AUARIAN% central scar Central calcification
- wulsh von (sunburst)
Hippel-Lindau
- aseniilally
ETER
Solid - inAnde 20-40 \Uuldnn rAovewinzauien  dewzeuiendn gau
pseudo- - Liesandilaily 9 Auvue 9 ﬁa'mqaifﬂ 1Seu damisznau
papillary N2159 wazdmdowita  Fwdudowdtaiy
neoplasm YzUnnn q\n{”lﬂzﬂuﬁ'u
Cystic - AIBLIAY 600 Duldnn  guiwioung - Hypervascular rim
neuroendo - LWAHEY FUATY with andoccasionally
crine - ﬁmslmﬂamﬂm septation
neoplasm 21119 - Solid component
- UNINSEANe - Various degrees of

(metastasis) %@
- 9NAANANGAU

multiple endocrine

neoplasia type 1

(MEN1)

focal or concentric

wall thickening

CT, computed tomography; EUS, endoscopic ultrasound; IPMN, intraductal papillary mucinous neoplasm;

MCN, mucinous cystic neoplasm; NET, neuroendocrine tumor; SCA, serous cystadenoma
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A15197 2 Wieuifisun19m3Ia EUS, CT uaz MRI Tunsussifingariisudan

31,33-34

s‘i’nmuzqaii"lﬁ'uﬁiau cT MRI EUS
ATNLNKET (Taeas) 40-81 40-95 48-94
ﬂ%"]ﬂqﬂﬁiﬁl +++ +++ +++
Wall nodule + + +
Calcification + + +
N132eN88INaRUBDW + + +
Wan
Septation + ++ ++
maidenfiuriesugan + - -
Wan
saelsAfifinanemunue + + -
maudfanisnsn flw s dlng msuieluns mauiiielunisnsie
wndeladne AT laRasn lavaenin CT vise
T dlulsoneuna MRI dlulsenenuna
IWIARRENH wanRER Aoaldr
g lunisnsi
LazuUana
Joh Usnifiudnuazes - gUaelmiSesimunsn - Mansnmzane
qaﬁ:’lﬁuéa% wn anelalagllldinly Fwilals
mssefuiafuden  louenae - NInazgARIH
Isindndasmenn - 1lilugUaesiud Tuquihdudenuazin
asfiused NAIATIZRAEN97 16
-1 ldgsnsalitsne - Hunnsndndesns
azfeafisnnwaln  dudaansfiuied
nsUsziuiols
N1155n97

EUS, endoscopic ultrasound; MDCT, multidetector computed tomography; MRI, magnetic resonance

imaging
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LLEINTLAI benign MU malignant lesion I@aamﬁﬁmm@qqm
YUWAVDIVIDFUDDU LATFINITONAUANEIALYIDd mural nodules (M3 3)
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U ::!I 1A ::!I 12 v A o ] 2
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. o Vo 4 R v A9 o o
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< ndldu [~ 9: 1
(MCN, MD-IPMN, Ngi39vaanuauetdng ey «))
DX Y oo A . A~
2. @mgjqammaaumw (pancreatic pseudocyst) NNDINIT
MaTDSNI AT MIdasndasazsznaam s o lae laidng lEmsuide
] 2
3. WaMILssuanELaInIhGUsan duraasaslsanai
1 % =S 2] 2 v o 1 (%
MSHIA Mmm;ﬂm eidasl@sumasnm laansshée
2Nl g: (%3 1 c{ Yo (%3 ] [ Y=Y
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laisumsehéia msdesndasiidstloniiafiomurneasnah (surveil-
lance) hazmanmuismaifasudnadamsnaunufiamugaidusaul
LT
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AGA, American gastroenterological association; CA19-9, cancer antigen 19-9; European,
European study group on cystic tumours of the pancreas; EUS, endoscopic ultrasound; FNA,
fine needle aspiration; IAP, international association of pancreatology; IPMN, intraductal
papillary mucinous neoplasm; MCN, mucinous cystic neoplasm; PCN, pancreatic cystic

neoplasm; PD, pancreatic duct
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AGA; American Gastroenterological Association; CA19-9, Cancer Antigen 19-9; EUS, Endoscopic

Ultrasound; IAP, International Association of Pancreatology; European, European Study Group on Cystic

Tumours of the Pancreas; MRI, Magnetic Resonance Imaging; ACG; American College of Gastroenterology
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Paraneoplastic neurologic syndromes Ao nuRaUnGaasms
YhauasszuLLszavansaTiazehe o) vasemeludihelsnawiss Galal
Lﬁ&lq%’aeﬁumimzmmaﬂi@ (metastasis), mi@m%a (infection), NY
n‘wimmmi (malnutrition) WsaradNLAEsINMISNIlTANISS HMT
e Uil antibodies MENETRAREIRINNLSIUAL R NG lnBATITDNSYIGI
99357101528 14319Me (onconeuronal antibodies)’ #9rio lHifinlsreas
JrULeha o) Tusame (39 2) Teefinainisifasadousa (et 3)°
FomseaanlmAnlndressruumaduasnnuss (paraneoplastic GI
dysmotility syndrome) #5 81NTEAI UTEULM AU %aﬁalﬂumjm

¢ine”nd paraneoplastic neurologic syndrome L4

MOTIIETEANTNS TSN THTEAINA
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o NAKAIUIN o 11995
o WUBBIMNS o TNELHAT

a © =
° 83157 e 939152L4A
o AAMldIE% o WMiNAR
o UIA7Iae

A1519f 2 ngneIn1staAeefitinainlsanziSe (Paraneoplastic syndromes)

e Lambert-Eaton syndrome e Encephalomyelitis

e Limbic encephalitis e Retinopathy

e Subacute cerebellar ataxia o Stiff-person syndrome

e Sensory neuropathy e Dermatomyositis

e Opsomyoclonus e Gastrointestinal dysmotility

A15199 1 wae 2 AnkUadann DiBaise JK. Paraneoplastic gastrointestinal dysmotility: when
to consider and how to diagnose. Gastroenterol Clin North Am. 2011 Dec;40(4):777-86.

assangnlunisindaulnovevmolfuainis

miméiauvlmsummqLauammﬁ@mﬂﬂﬁﬂ’mmLLazaJismmm
se9ssULLseama b (enteric nervous system - ENS) MundanieSey
PDINTIIEN & (intestinal smooth muscle cells) ke intestinal cells of Cajal
(ICC) %@Lﬂuﬁ’amuqmmiﬁuﬁmm tledn [ wanannuseEmaTnaus Ny
isuuﬂizmmé’mhﬁ@ (sympathetic and parasympathetic), miﬁl'aﬂssmw
(neurotransmitters) wazaaslun’

mnnan mneasduaasnud seuutsssmmeluald (enteric

nervous system - ENS) Wi9enuenunsaauanitszan e 2 dmda wanug
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A15197 3 LneuTinsItedEngNeIN1sEaABsNinaINTsANISY (paraneoplastic syn-

dromes)
Definite Possible
o NENBINITEUUUY (classical syn- o HANFNBINITABUUU* UARTIVLANY on-
drome) sanAUATIANUNZISINE ] coneural antibodies LazATIalHNUNZLS
5 o B1IN1TUARITIHIE FINAUNIIATIANY
o Lfinguanissuuuu* usaIn156 onconeural antibodies uUSamuiisn uas
FundonislinissnunasSelaelsl A9 lanuNzISe
1¢ immunotherapy $3867¢ . VLaJaﬁn&jummsﬁmmu* FINAUNITATIA
o laifinguainissuuuu® wsnsIaNy Tainu onconeural antibodies uaza3ala
onconeural antibodies SINAUNTSLAR nunziSaneln 2 ¥

(=3 o o oo s
wzSeneln 5 Undeifeds
e 81NSUERINFINEIINAUNITATIA
WU onconeural antibodies WHASIA

TewunziSe

*n&jum A15AWLUY (classical syndrome) Usznaumie encephalomyelitis, limbic encephalitis,
subacute cerebellar degeneration, opsoclonus-myoclonus, subacute sensory neuropathy,
chronic gastrointestinal pseudo-obstruction, Lambert-Eaton syndrome, dermatomyositis

ARWUAIANN Graus F, Delattre JY, Antoine JC, et al. Recommended diagnostic criteria for
paraneoplastic neurological syndromes. J Neurol Neurosurg Psychiatry 2004,75:338-40.

Usanvlusunnanientisdn |4 (Auerbach’s plexus) UasLawILseay ¢
Suoywited|& (Meissner’s plexus) SsmeluLlsenavdhe intestinal cells
of Cajal (ICC) Fuiflwadduriiio (pacemaker cell) Ymihifiaauaums
wasulmasindudioduures &lRdusmmsuasiiemadieniu wonan
ﬁué’ammmmwéﬁﬁm’aa LAYMIYATHNENTO WS USEUU A%

Fomn ENS gnvihaadegieaivlunims (autoantibodies) a1nn1sgn
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nasduragnunufidhamadifindnd aufiwavilfiAaemuAeUndlums
anulnrasmaiiue vy’

WhemsfiiennmaedeulmifiaUndvssssuumadiuevne
anueSsaenuldvion wiininnuduiusiy autoantibodies aehsFaian
loengnama mawAonlmAndnfessruumadiuensannugss a0
wulenSaniuaaaamaiuevnsviEofie W nadue1vns (N
7 4)

%@uwmwNﬁtﬂu‘uwmmﬁmmuﬁamﬁummﬁnLﬁm‘ﬁ'lﬁ@mﬁ%@
NS (paraneoplastic syndromes) ‘ﬁlﬁlEJ’J‘EJE»J\‘]TQT‘LImm’il,l,ﬂmﬂlm’iz‘]_lllmd

LAUDIVNT

annpuavnIsiinlsa

MgrasmafiemsiedaulmiaUndvesszuumaduanaan
NUSY SINWUANNENAUEIINTL autoantibodies ASUNLAILAIGDITAG
WA L4697 5 39 autoantibodies dananfanus g lumssuiumas

Uszanviteg luboymadivawnsne XifemenSanmiazamsvadsn® &

o ' d4 a & o do o o
131890 4 ﬂﬁqNEﬂﬂ?i“(lLﬂlil?l%‘&lﬂ\‘]ﬂ"liLﬂﬁB%vL‘ﬁTﬂNEI‘IJﬂﬁ]‘ZIEI\ﬁZ‘UUVI"IGLI?I%ﬂ']T‘]"IiQ"]ﬂ

=3
HSL

e Achalasia and other types of esophageal e Constipation with or without megacolon
dysmotility e Pelvic floor dyssynergia

e Gastroparesis

e Intestinal dysmotility including chronic

intestinal pseudo-obstruction

ARLUAIIIN DiBaise JK. Paraneoplastic gastrointestinal dysmotility: when to consider and
how to diagnose. Gastroenterol Clin North Am. 2011 Dec;40(4):777-86.
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f15199 5 Autoantibodies NANWWEAUAISIATEWIMINHAUNAIDITZUUNILAWEINS

CRPETER

Antibody Tumor types
ANNA-1 SCLC and thymoma
ANNA-2 SCLC and breast
Ganglionic AChR SCLC, non-SCLC, other carcinomas
VGCC, N-type SCLC, non-SCLC, other carcinomas
VGCC, P/Q-type SCLC, non-SCLC, other carcinomas
VGKC SCLC, non-SCLC, other carcinomas
Muscle(nicotinic)AChR SCLC, non-SCLC, other carcinomas
CRMP-5-1gG SCLC, non-SCLC, other carcinomas
Striational SCLC, non-SCLC, other carcinomas
PCA-1 Ovary and breast

ARLUAI91IN DiBaise JK. Paraneoplastic gastrointestinal dysmotility. when to consider and
how to diagnose. Gastroenterol Clin North Am. 2011 Dec;40(4):777-86.

ANAAINIUEAITINTUNGNDININIZULIEE MDY ©] (paraneoplastic
neurological syndromes) lA8&NRUSTU autoantibodies ﬁﬂﬂﬁﬂuﬁiﬁﬂ
AT parietal cell antibody, thyroglobulin antibody, rheumatoid factor
e
wnefinefisnuaasnguamadhadesiifiennlsanzss fo ngu
Aa X ox c & Mo a G o
msuazMaaasifinduwluihesmd FellldAnannlsaueSe oty
Y @ A ~ @ | N ¢ G A
wdudmeaomsiuzSnanaza e weiilunasanizaansis9ims
sesnsiivhnihiiede antigen vhAemsnszdugiduiuaaseme
(cytotoxic T cell activation) wonantuisnszduliiAnmssniauyas

submucosal L8y myenteric ganglion 284 ENS naliAeMWaLULag
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wazimsmiislsnganaaasnuass lnanmstefan e yUndvasssuy
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G A ) o a GRS A
1159 ARmadansNOUITULLSEE M aeuevnate ianainaaulng

a a a A = U tﬂl a a
PDITELUMLAUDINTRAUNG Nmiﬂﬂwﬂumw@am WU LNDHANITRA
immunoglobulin F91/5eNaUAE rabbit IgG containing ganglionic type
ACHR antibodies fwavhiiamsdiusnvasar|danas (slow GI transit
time), a2 (urinary retention) W@
MIFNHININENDTINEN WUNRII% myenteric plexus, ganglion

cell k8% intestinal cells of Cajal flanad I@ Elgmwluﬁé’hil schwann cells,
collagen g lymphoplasmacytic infiltration I(ﬂ g m%amwﬁmén»lsiﬁ

| TR - A 16-18
NAGBDLTAINANNIUDLILUYDINIEOUD1MT
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WENTMLUA (pathogenesis) VAT Fafunari W lsansnsnuanfisnny
FuuBILNIY autoantibodies NANWILANLAITUTRAVDINZSIMTOONMNT
1 v a ;dl a ‘[ [ o VL v 3.', 19

LEAITRINGNDINTU A ETAANIN LTANLLIILLLIWNILLALAI LATIINEIR
Autoantibody #aiendasiumaedanlmieUnfvasssuumadin

c & I3 a @ PR A A

DINTNINNLLI TINULLUTHALLIN bzl ban m@ﬂ@uamq@ A8 type 1
anti-neuronal nuclear antibody 1 (ANNA-1) #38¥i5an11 anti-Hu anti-
body ZINATINZLANTU RNA nuclear binding proteins lae/lUs6ues
ﬂa'nQﬂa%wﬁuﬁﬂmzwﬁizmwa"mﬂmﬂ (central nervous system - CNS)
sruvUsyamaslany (peripheral nervous system - PNS) Lagszuulseam
PDITEULYNIAUDIS (enteric nervous systems - ENS) aenglsfiensiinis

Fnsnuhdulnamsse anti-Hu uiusiulsansSalonafia small
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cell lung cancer (SCLC)® anaNINLNETENUNLUTINAUNES I Ta DL
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NuSsianhmaaslauiu’ msfnm lugiieaalsangdeaie small
cell lung cancer (SCLC) NRNaLn189 ANNA-1T WUNADIMSUEASY8Y

A a a a Py X

maedenlmiadnfizassruumaduamnsiendesas 30 uanaini ms
WURNALINYDI ANNA-1 FInUNTanuduiusiy limited stage 989 small
cell lung cancer, MIUEUIOMI WAHLTNTA wasHiamnssandiod
WNAUBNeRE? §31 ANNA-2 (anti-Ri) SMenminwuanuduwusinnnd

X G v ly o € A a A a
TugthelseuzSasuuadiusfumanaeulmioUnfuasssmadiv

[~ R4 123
2WNTNNNLSIBaLN
Autoantibody 5ha7wu l@asassnfia autoantibody Afinase

voltage-activated calcium channels I(ﬂ&l‘mﬂﬂa'nﬁd voltage-activated
calcium channels Awrhfidénylumsniuaumandsaas acetylcholine
74l CNS uag PNS gaflusnsdiodsvamisdeylumansznumsenua
MIMNUTBINANIRLAENTEUELUTEAMEN @ Tuseme Besansnduun
uTiia l@ai L, N, P/Q, R wae T channels el P/Q wae N type #ms
sasnniulungudihanzSelansiia small cell lung cancer (SCLC) uay
retroperitoneal lymphoma MU eaviilad antibody R voltage-
activated calcium channels 39ma lFiAANgNIMTMIREANTIEETY 17
Lambert-Eaton syndrome” #9nua1mIuanszasmsvhauiialn@vas
FTUUMIAUDINITINGLY L INITDIANUDIMIUFASTDINGNDINITT
a4 da G o o d 4 @ s d oo
Wesriieanlsanzss thannauiasnulsansss daduninfvasunnes
14 o % o =) < 2 1 L% 1 1f
Foshmsauduazihsrismaialsanzss ugthanguéenan ueluing

= A 2 A 1 A [~ 4 ~
AHNRUAULAEMSAnMNaR nwumaAalsaNesald Inammnglunsdt

At voltage-activated calcium channels ¥%@ N-type FINUNETIENU
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ANNFNTUS UM AeNSITiaend) voltage-activated calcium chan-
nels a9
wanaINtEsdl autoantibodies 2t 9 ﬁﬁ?ﬁiy 1% anti-neuronal
nicotinic acetylcholine receptors %@ﬁmma’"wﬁu‘%ﬁuﬁdﬂﬁjmmmﬂa@mi
A vL Aa a a s ! A\l ! %
LPADU I RAUNAYBITELLMIAUD T NNNEIILALNANT VT LEAG)
I@EJ autoantibody AINANRNATUNIUMTNVRINTLFLTEEM (cholinergic
synaptic transmission) ?ﬁdﬁj mav‘hslﬁmiv‘imwﬂaaizuuﬂszmwﬁmiuﬁ@ Al
Un@le” Fesedufinasiomainauassuulssayaalud@ Wosssuanad
a o 4 d§
fnavinensfan
e purkinje cell cytoplasmic autoantibody, type 1 (PCA-1, aka
. dj . . . 1 a I I o a:n A
anti-Yo) %4 antibodies MNNANT ANAFBNRNINTVBINIVNOUNHALNG
PDITLUUUTLANNITNTIEN (paraneoplastic cerebellar degeneration) kg
mMaedeulmiRaUnfrasmsuumadiuansannugss (paraneoplastic GI
dysmotility) laefl fihesgSesslduazazSaduminesiug PcA-1 Tia
duwantin oranuenszasmsinisulmnifeUnfiaessruumafine s
PNNNLTIINAIL® UaNaNHALSH PCA autoantibodies D ] 11 PCA-2,
PCA-Tr 398NN U ANNE AU TIN50 anin small cell lung cancer
(SCLC) wae Hodgkin’s lymphoma 4anannii antibodies a1 «| 3admligy
snnendasiugiheunssslansiia small cell lung cancer (SCLC) taznay
Mt ampiphysin antibody, collapsing response-mediator protein-5
(CRMP-5) antibody WUMNATENUANNENRusTumaiamsadanlmi

ReNFaITeLUMLAUINTO TS

91N1sllao1N1sildnv

nguMIzainnmsadeulmielnfvasssuumaduaims
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nuzSainnudNTusiulsanzSaaeaiia small cell lung cancer (SCLC)
Ty ANNA-1 %anan small cell lung cancer (SCLC) &lawyléln
156 NESINTUNZDIMNT (stomach cancer), NeSIVIRaAaYS (esophageal
cancer), NeSIFUDDU (pancreatic cancer), 215939l (ovarian cancer),
ganglioneuroblastoma, bronchial carcinoid, retroperitoneal leiomyo-
sarcoma, malignant melanoma 8¢ lymphoma uaﬂmﬁﬁuﬁmiﬁmﬂwu
’J'wzi‘j_'l’a*a small lung cancer ﬁm’mwuwamﬁma@ ANNA-1 Uszanassoeas
13 frsemanuszSeaiaaundaniuumsitasusmseaagia SCLC?
a’aﬂmjLLé”;mmiLLﬁmmaamimﬁlaﬂmﬁﬁ@ﬁﬂamaaizwma@ummi
nuzSsniMINSanTLvSana M IeTanulsnNESs weRRT %
i s LmTiaTany mardanlnifeUnfuessruumadivenisan
S aenaEsM IS nENs e e ld uanUR s aehias!
ﬁmslmjué’amimﬁ'au‘lmﬁ@ﬂﬂ@fﬂaﬁz‘uumaLaummsmm\m%@
uanensanlsamstedeulmiaUndaassruumadinevnsaina msﬁ'u
Aostuznaisinsusnsmeuaznmsafivendlsnothesings Tnawud
Uazsnnudaeas 80 7a9rth pidnmeAaulmiifednfvsssuimaduams
nuzSseaTanuNsSemelussaznanduduavantslssanmlaifin 1 3
ihlmanlsifiu 6 Wow leefnsnunguiihaifimandowlmiiouns
POITEULMIAUOINTINHEI sy SCLC wausysnts 87 i
lagomsusnsaiih amj’34éfana’n53‘mﬂmmmﬁdmaiguwisaﬂw A%
navanmsthaEesmian o N G‘E'}aawnm,t,aménaaﬂzjuamﬁ maaAamlin
ARaUnGTeruUmaAueWIINaESs Suunidiulsauwasngaems e

Fouslummen 6 Beamnuguussaslsadndamepuissawinmesumu

\
11,2125 &
Bl

mﬂ%%’imﬂizﬁiﬁua aaNeele) L%’D JUGINGINIANNNTTIEN Lﬁ%‘ﬂ@ﬂ‘iﬂﬂadﬁ’ﬁ

A A A A A Aa o A 2
L@aauvlmm@ﬂﬂ@maﬁz‘uumdmummmmmmwau ‘VlNﬂW‘E@']Lu%Ii@?ﬁ
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A15197 6 nistARenlmiAnUnfzasszuun1AweInIsaINNSe (Gastrointestinal

dysmotility in cancer patient)

1. Esophageal 3. Intestinal
a. Pseudoachalasia a. Small intestinal bacterial overgrowth
b. Dysmotility following ESD b. Pseudo-intestinal obstruction
¢. Post-laryngectomy c. Radiation-induced enteritis
d. Post-esophagectomy 4. Colon
i. Dumping syndrome a. Chronic pseudo-colonic obstruction
ii. Reflux disease b. Opioid-induced constipation
iii. Delayed gastric emptying c. Pelvic floor neuropathy
2. Gastric 5. Multiregional
a. Dumping syndrome a. Radiation injury
b. Malignancy-associated gastroparesis b. Chemotherapy induced gastrointesti-
Post-surgical delayed gastric emptying nal dysfunction

¢. Opioid-induced dysmotility

d. Paraneoplastic syndrome

ARLUAIRIN Shafi MA. Gastrointestinal Motility Issues in Cancer Patients. Curr Gastroenterol
Rep. 2019 Dec 10;21(12):69.

3NN 6 Lian 01 alguiss wazilemsidiv ) e o 160
Fasnnnguemszasmaiedanlniieynfivasszuumaduens
< Y wa ¢ I 2V a 2 A o
Nz wodengiidnmsalvaslsaldtios Slifimsdnwifeatiuszne
N @K gRENTDIMS MINTENLUDINE HIRLITILIUMNMFFANIN
S s luna e 6. @ - . : A
enuanlungueithe 7 g * woillwwendgsnnnd waswuaneaien
t:l A I‘dl A I | < o tdld
Guslemsagn 66 U udathslsimudihamemegioeAomsusnses
mazmsedenlmielndaesszuumaiuenns ensilsisamganms

A VL Aa A a I~ X 23 2 EL 2
LPADU AN HALUNAYDITEUUMNUAUDIIMNTNINNLTININTU™ LLHN %@‘]J’JEI
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fanduamsuansasmsiedenmfieUnfvessruumaduevnsan
12159 NN MTAUNESUNIEIUIITTLLMIAUENS (Isolated segmen-
tal GI involvement) ugluananduaissrulnajinfionmauanslunnaiu
YDITLUUMILAUD T %ﬂﬂdmmmiﬁwuﬂaa%@ﬁa AMINTLLNZDIVNT
fludhih (gastroparesis) wava ldgadiules biflsmerdasmumnisrnsms
Q@G’Tu (chronic intestinal pseudo-obstruction)

2IMINAUS LN (dysphagia) Lﬂummiﬁwu‘léﬂué’ﬂwﬁﬁmi
imdoulmifinUndesstumaduovnsannuds Tagsnsnsoitesyla
INMFYN manometry Lag barium contrast study s‘ﬁl’as‘jﬁm&mmé’mﬁu

29,30

achalasia W@ distal esophageal spasm LL@iaﬂ’vaiﬁ@]’m WNANITHII
manometry Fnuldonde mytushiiReaUnduunlisiwg (non specific
peristalsis abnormalities) %amﬁﬁmim’m autoantibody SmuNReauIn
289 ANNA-1 laeia1ai5anniesiana1yin secondary achalasia FouAnens
QN secondary achalasia “7;1Lﬁ(ﬂmﬂﬂ?i@ﬁﬁ?&l“ﬂ@d&l&%ﬂﬂ%tﬁ:}m esophago-
gastric junction LALNUSINTLNEDYNTEIU cardia®™™

MIENsUNEaNITILe (gastroparesis) umefinglaat
slwliﬂaaﬁﬁﬂmﬂﬁ'aﬂmﬁﬁ@ﬁﬂ@maﬁzuwwLaummiammL%q“'%'zg’”
oy | @¥ouay 89 MINMsEnE®rmenssnzwnstusng Teal¥msese
gastric scintigraphy F38fUMIATIAMNENENSTINTRIY09 (plain flm
abdomen) WUNEMTIENEeNNARLINGYINTANLOMT BENINEATE
ATENEMTTLS P INFNAUSAU autoantibody %9 ANNA-1 Mgl
ﬁum

2 maresdn ligedulasldfiamgriadiunisrasnmagadiv
(chronic intestinal pseudo-obstruction; CIPO) Lﬂmnzﬁwﬂﬁﬂaaﬁw

o A A Aa A A @ A
EL%@‘U’J wumimaau‘lmw NOUNFYDITEULMILAUDIITAININNELII I@ 4EN
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MemnSausnlue @6 1975 uemssenanieadaRETy small
cell lung cancer Wag thymoma H9MNIRTIAINEN D INe N IeTaa 1 W
PREY lymphoplasmacytic infiltration SL%‘]_I%L’JWD myenteric plexus LRENT
$133ANN serology WUNALINYDY circulating ANNA-1 uaﬂﬂﬂﬂﬁﬂﬁiwﬁﬂﬂ
yeSeiinemumTIEnashvasi i naaaesiei 1& (generalized small
bowel dilatation) LLazmimﬁauimmaeéﬂﬁlﬁﬂ%m MY small bowel
manometry WUSNBULYDINTYNNUIBITTULUSEEmMROUNG g wuhd
mavneldaeg phase III migrating motor complex, postprandial antral
hypomotility, WaEnUMIYhOu il daiustuasmaadaunimnassd 1
LU fasting Lae fed stages™™* 1%%10ﬂ§ﬁﬂ%WﬂLLW%§WUﬁ§ﬂ’J B7iandne
ANMITLLEAIYUDY chronic intestinal pseudo-obstruction (CIPO) Tae lsiny
mmeﬁ'wﬁuﬁmmiﬁmﬁﬂa@m wndlFmssnmnensiinfsemsuansas
msteaulmfifenfvasssumaduevsanuziSs Inswmngaensbann
@3IANL autoantibodies %@59Lﬂu%'aﬁﬁua%u@nmmmﬁmﬁﬁaﬁﬂumm
73

2maviasnn (constipation) wuldtasguiulugefidns
waulmAfnUnfvosssuumafiusmsannuzids Feinwusantums
mﬂﬁaéf’ssﬂadmuaummiﬁ;ﬁ o (pseudoobstruction syndrome) I@ﬂLL‘W‘Vlé
ahnmALS RGN RaThmasasmgsdyie migadurass ideen
ariasane®® aduiusiumsa Antibody §18 ganglionic acetylcholine
receptor (AChAD) Fafimamenuludihefitmasiasyneuiu small cell
lung cancer La¢ thymoma®™ %@Lﬁaﬁmmm@ﬂwm@a 9 RGN
7 mmiﬁaa@ﬂéfaﬂdnﬁuﬁu-ﬁﬁurmmﬁaﬂmﬁﬁ@ﬁﬂﬁmaqéﬂfﬂmﬁ%ﬁ
a9 Ieemunail T-cell, B-cell LAy plasma cell infiltration R T

{1 ANNA-1 uagdl antibodies ¢1a potassium channels LU UONAINMT
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fushaasd @i ldud Smuhfmsnudihesuu 4 18" avamy
mw‘imwmaaé’qL%qmmv‘hmﬂﬂmﬂﬂszmuﬁmé’mLﬁ@ﬁg@Mmi (pelvic
floor dyssynergia) Immmawumiﬁ ganglionic acetylcholine receptor
(gAChAD) 1% 3 18 Uae voltage-gated postassium channel autoanti-
bodies 3 1 8 %ﬂﬂﬁ%ﬁﬁ]iﬁdﬁﬂé’mmﬂuﬂEjmmmﬂaamimﬁaﬂm
AReUnGvnsstUMaRu I INNALEs st lifinainAtases e

Q7N anorectal and colonic 1rnanonr1etlry23

uuonomsatodelugiiosnavdengueinisuevnisindeulnoGaund
U8VS:UUNDIAUSINISDINU:ISD

naxaMsnthednsuumauaaslumaed 2 Wunguens

& 6 ¥ 1 o R K va 6 a <
wulfiaeuazunmdgmaadasditstasne lnsgtidmealvasmafionzse
TudihefsimaedenlmiedndvesssuumadiueynannuziSeis usii
ANNANOIMITIWLZSINTBNUNUN S TAMsiogisasay 5-607 ans
uaRsTd eI Tdau RN frasssuumadiuawnTanuese sin

- » da A da s -

fomsmfloulseffimaedonbmiRedndvasszuumadiuewnsnnaime
84 (non-paraneoplastic GI dysmotility) 1% achalasia, CIPO §n&a1ms

ana (% 2 §3 6 Aana o &’/ Ay K
uansiazaanInItase laleelfinourimaitasuvaslsasiu o udddais
Jaunefidhdyde masdiulsa lunguésnan sndmasidugaslseiiniaidi
warguussnhUndraudnesnn mnuwngdrhnmssnemeniistionngdiana
wardsnmaindndnansnsnitasulsanzSeiidauat laammneaziSalon
%@ small cell lung cancer \'L(gf UaNANNUNTEINTIA autoantibodies 819
azfitlsvlerdlunmatieifiady uednsmiiiaanaimuNauIn leUsssnm
Sovay 50 vaviisinmmenindenlmiifiaUnfivessruumadiuemnsan

& 1T o4
NELIIUL
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X N 1A 6 AA o o I d‘
faudhaglifinamimAtadusung lunauamszasmaedanlm
ARAUNFYITTULN AU INTNINNLSINMN MIATIA transit time study
(gastric emptying, colonic transit) L&Y manometry (esophageal, gas-
troduodenal, small bowel, colonic) 3’3345&?‘1’1‘561'\‘1@1?%] autoantibodies £19
aaflanuddy lumstieAtasie NI UNNGHDIMITLAZDIMNITUEHAS
MRedeas® lnuwmmenisdinTia autoantibodies Janudédyaesdly
MIgIuMTIRaNY I@&JL@owwﬂumﬂﬁmmmﬁmL%’ﬂﬂéﬁ’maﬁumjmmmi
r . . o A ¢ aa o
loo1manis (atypical presentation) ¢ia7ina1? b lwnusinisifasylu
o ad 4 de 1 a -~
9199 3 lunsdifiomauaasmaiedewlmifeunfivessvuumadueims
(GI dysmotility) AoUINFARUTINTLNMTATINNN serology IWRALINTE
. R ~ o & A A 6 v v G A |
autoantibodies HaNNANTua B ERasFUAUNNBSTITauDE o
vnmansadiasdiuna inusuziss undoadaswhmanradugavidadean
12 N13¥1N CT scan, PET imaging, bronchoscope @iavL‘]J %amﬂé’dvlsiwum&
whwlasnsaemaiheaths lnddauarAududananasslugag 6-12
A o d‘ﬂl % [~ a
L@Q%D@VL‘]J Tuﬂimwmaqmimwmmmﬂamu@ small cell lung cancer
MIYNMI959NI3ITFANETTI0n WU Idenusnnwe lumsiiade lees
enahlumameseuiess 44 (ludiheiflasSaloseiin SCLC Samude
da o Noda s - &
ARDMILAAITDINTLARDW I HAUNATDITEULMGAUDIWNTNINNEIT)
UDNANTUUNIFTIANY autoantibodies Btk ) uaNHOAIN ANNA-1
o LA ¢ o o ¢ a < | |
sunuhiiselemitionlums ldwensnimafiongss Lm%wﬂi@hﬂqm
autoimmune 7sNNTU §3MIATRTWHaMINenSIMeTiulanauaan
hatleenfiasnnananseifiase ldannguenmsmenddinle uazmsasaatu
iatlafinemandssanisunsndarmasmsvivinams lgs iisandiosvh
full-thickness biopsy gavhaanmsensuh ludiheffimaedeulwi

AAUNGURITELLMIAUDINTINNNES MWﬂ@]i’J’Q\ILﬂWUNSL%G ﬂ’NNL’SEIGGLH
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AN 7 9IN1SHAZBINITLEAINUNFIFBA1IZNITIAREWINIRAUNRZBITTUUNILAY

217NN

a &
e 871115LAA%L57 (Rapid symptom onset)
o WINKNaRBE1931AL57 (Significant weight loss)
o fUszifiguyns niaadeindilsnnziSe (High cancer risks)
o HUszifinziSeluAsaumda (Strong family history of cancer)
Angwlud ] At ¢l 23
o 21M13ifingulugdva1guinndt 50 U lasianizluwmzng
o fnguennsthalAsaiieanunsiieuweasszuuUszaniinainlsanzise (Neurologic
Paraneoplastic) 3IHA28

e B3IAINU organ-specific autoantibodies*

*For example: glutamic acid decarboxylase (GAD) 65, islet cell antigen 512 (IA-2), gastric
parietal cell, muscle striational, thyroid peroxidase, and thyroglobulin antibodies.

ARALUAIRIN Shafi MA. Gastrointestinal Motility Issues in Cancer Patients. Curr Gastroenterol
Rep. 2019 Dec 10;21(12):69.

ANIATIANUNLSIALAAMNLNAINNMNTINANLNE paraneoplastic 2 T Ly

MannrdIan 4 1%

N1SSnu

mé’nmﬂaqmﬁﬁmmjNmmﬂaamsmﬁaﬂmﬁﬁ@ﬂﬂammizmu

- < . v A da G d Ao o
YNILAUDIITININNELS LLaSﬁ@NmmimaL@&qu,ﬁ@mﬂ%@mlﬁaau6'] nEeny
Ao M3 limssnenlsnnzss Wagzaamssiiuaadsn G Mmartasy

< % 1 @ R A [~ al [ 3 v
IiﬂNSL’NVL@mEJ']G?’J@L’?"JQGE]@L?J%ENE‘?']@E]&I@8'](134']?'] I@H‘Waﬂ‘lﬁﬂﬁiiﬂﬁiﬂi’iﬂ

Ty !
A AR

N5 LN EIMSUNIEIUYNIUNATUVTAIN L& MISNINDNMTVRINNT
A Aa A A G 2 A o o @ o o
WwanulmnReUnfrasssuuM it INNasSRelenNd a1y
DO I@ amﬂﬁaﬂumjuLﬁs\lmiﬁwmmaeéﬂﬁ (prokinetics, antiemetics,

. A A 3 | %
laxative) N9 EJQW%’J']NU?SIEJ‘E%LLS%‘IT’JEJ@’J‘]_JQB\I’?JWTT]{L@ 1mwazﬂi3wazaww15
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fludhdh (gastroparesis) wazen ldqadiulas bifameguazdumisaasms
aqﬂ@qﬁ/l: (chronic intestinal pseudo-obstruction) uaﬁmﬂﬁuﬂﬁ%ﬁmmw
Lmiﬁ%auﬁlﬁ@%u % small bowel intestinal bacterial overgrowth® EY
dausnenlumamuguatmszasdiheldiiu sadmslifansommsiasy
fhm%ﬂmﬁumamemmmi wanNiEnenuiee 1y high dose
immunosuppressive i) high dose corticosteroids, cyclophosphamide,
intravenous immunoglobulin UagN13¥1 plasmapheresis WU?hﬁdVLSJWLI

21,42

Usglemilumssnniidean’? gavhamnmasnendhediulalldus a1a
NANIIMIYN gastrostomy W39 enterostomy WMERATINGNTAAUDINT
ndenlmiRaUnfvasssuumaiiuens Avsnssaiineg o Taufums

SnnduUULseeUlsyaadsali

asu

mundenlmiiAaUnfresruumaduemIanands Ae AGLY
MsfiugasisanuRedndvasmsvhanlussuumadiuansga el
fhelanssds Tasfeanmes$s autoantibodies siaitaddssamiifioy
& nolvfamahanessuudssanmaasmadivawns maafadeandams
SnseTanaede masifiuaasseuazemafinadnhung UAZTULTI NS
$33ANN serology WU autoantibodies Elflzwai_l’m FINDIMNTATIRANUNES
uaﬂmﬂﬁ’imﬁﬂmﬁéwﬁaﬂaam’;zéfaﬂdnﬁa mssnelsansse wanan
Sannumdiensdnlalumendidio mssiiuaadlse msitiedelsa ax
fiduseyathedslumadumnsSslussesdadu warldmasnnduaeld

DENIVTUTIIIN
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R RRERERERERDRBDEDREEDEm
Review Article

no:lsidauluidoaan
TuwJosadundo

wey.ostuanund Yseumosay
SF.(WIAY) uw.lkRausg Uryssinona

rmslaFeludensh (hyponatremia) Wunmsfinu ldoe lughae
FIUMTITUAL LLazﬁquaﬂﬁam?wmmnﬂmﬁ@ﬁhi{ﬂq asfuuga? Laeidaniug
fumasunsndergesssuULsamMuasSTmme iR Eu saonausamIan
Favdensdgniedufianas wonanilimehsssulndenlwdonsnld
JINALALLUY Model of End-stage Liver Disease (MELD) (AW 3541N6N
FSueTONTIU izﬁuﬁﬁgﬁu LAY international normalized ratio (INR)) i
asuunlnalfi3and) MELD-sodium (MELD-Na) e l#manennanidos
sentaalwithesudasnanniuw Tnswmnslwihefihilude o s
favsulndenlwdonsh Taufuazunu MELD ssduthunand’ ?flfﬂuﬁ'ea'agﬁu
590U MELD-Na l¢Sumssassuiiel$fasandihesiuudsiisesunsgn
shediulusemneamigowim

¥ hyponatremia Tugtheduwdssmnsnsaudsléifu 2 ngu ena
Sneouzmendfinuaznalnmafialse f

1. Hypovolemic hyponatremia HeannSa negative sodium
balance TINAUMIgYIRE extracellular fluid SAaaNMTIESULNTLY
Hasmzsnnifinly

nanameIInTIN lsanennanein
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2. Hypervolemic (dilutional) hyponatremia Lﬁ@ﬁﬂﬂi@]‘lﬂﬁmﬁﬂ
i solute free water & ssinwulugihaduudeuussdnuniziinude dns
LﬁN%‘Wl@ﬂ extracellular fluid Lﬁa@ﬁ’lﬂfﬁdﬂﬁ EIQSW‘]Jﬁ']eL%‘DLBQﬁQGLLag/‘Vﬁa‘Iﬂ
VINDENITARL
X ' < | . . S
T@aeluwmmmgﬂanmﬂqm hypervolemic hyponatremia L1l

AN

A19INAAIIY

i PR v @ A Aa o a A o
Hyponatremia uiihesiuuds fie nasffsesulndeslwiand
1 130 mmol/L* Fsuanehsaninasinsifiasie hyponatremia luiilae

i lunlFehszeulamausludansing 135 mmol/L°

S:U1AdNEN

MSANEWLIL cross sectional study Iwathedundensithludasio
A v 211-12 A X o o
WUNNANNYNYDI hyponatremia I8816E 30-35™ LagnUiNNabuIneay
40-60 slmgﬂqwﬁ‘uLL%aﬁimeLwﬁaaﬁaaﬁVLaJ@auauawiamﬁﬂ‘m (refractory
ascites) Laz/visaimMag hepatorenal syndrome13
a £ a = U £ [~ :dld goj ]

mnfasannnseiulndenlwdonlugihoduudsnsshlugas

ﬁawzwwﬁﬂayﬁizﬁﬂsﬁtﬁaﬂmﬁm <135 mmol/L, < 130 mmol/L, < 125

mmol/L kg < 120 mmol/L 508/8% 49.4, 21.6, 5.7 Way 1.2 muaeL’

wgn5assdngn (pathophysiology)

femuiendaslasassiumefewidasms Maduurasdon (he-
modynamic status) WazMILSU 09T ULUT A IaEaaS U ITIIMe

(neurchormonal adaptation) lugthediuudeiifinazanusimesszuumann
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\deawaiviags (portal hypertension) laenalnwan leuA

1. MIvEnudYamanndninTIamMe LasasniEan luszuLma
LA1E1MT (systemic Lag splanchnic vasodilation)

funumédeylunisiie hyponatremia Msﬁﬂaaﬁmﬁaﬁﬁmaz
ANNFUTDITTULNRD AR ANDSTTREY (mwdt 1) Towanefonansddof
vlRemaneneramaanidan Ao nitric oxide (NO) Fvavgnnasduliid
nsssanniuluelmanaiden (endothelial cell) Mrnaneiiade e
1) m-sﬂ-szé:m%aﬁa (mechanical stimuli) aNNNIE shear stress 2) vascu-
lar endothelial growth factor 3) tumor necrosis factor alpha (TNF-o) 4)

endotoxin %30 MIAUTNIINVBIUUANLTE (bacterial DNA)*" Aignmin

Trasiuudafiiniazannudusesszuuvaenideaneiings

Reticuloendothelial system
yinuiaung
1 NO/PG

|

naeAReATIINNY LazaemAen Tz UINALe NI

+

a &
— ’ Intestinal permeability NN

+
nmzduidendadiasiu

(Portosystemic shunts)

(Systemic and splanchnic vasodilation)

|

| \fenluaReunse (decreased effective arterial blood volume) |
T

] i

| 1183 Non-osmotic AVP aanuannndnni |
Kidney V, Systemic
receptors | circulation V;
1 l receptors

TnAENAY uazuaendenlavaia

K o o = s
mqn@mnauwwﬂm (tubular water resorption) NADALRDALANIUARY

(Na retention and renal vasoconstriction) .
na:magﬂuiwma (solute-free water retention) (arterial vasoconstriction)

!

Dilutional/Hypervolemic hyponatremia |

SNS: sympathetic nervous system, RAAS: Renin-angiotensin-aldosterone system, AVP:
Arginine vasopressin, ADH: Antidiuretic hormone, NO: nitric oxide, PG: prostaglandin

a1 nalnnsiinn1iz hyponatremia lugieduuds(anudasainiandisaneds

\HIELAY 20)
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sonanmadue s leaaadludtheduudeisl portosystemic shunt 924
ﬁuﬁmiﬁwmmm reticuloendothelial cell ORI %aﬂﬂﬁﬂ‘ﬁgﬂﬁﬁ'ﬁéaﬂﬂﬂﬂ
FvnlAnMITene T aaaI AR H «1 |61A glucagon, vasoactive intes-
tinal peptide, substance P, platelet activating factor, prostaglandins
LAY prostacyclins Anan e systemic vasodilation 8¢ splanchnic
vasodilation §NNE1"® &9 waelﬁt,ﬁ@m’az hyperdynamic circulation fams
Inadewdenlausin (cardiac output) AT ANAENUNLIaaaaLEee
%ﬂ‘swuiwma (systemic vascular resistance) a®a3 LAY mean arterial
pressure aaag’""®

2. Water balance Lia¢ antidiuretic hormone (arginine vasopres-
sin)

fhesuudfifenasurassuivasnidoanaviageasd effective
arterial blood volume a®&d &4 Naslﬁﬁmi n3 svf’jumwé"a arginine vasopres-
sin (AVP) #ofinvisin antidiuretic hormone (ADH) a1n siosl¢anasamn
& Lol vasopressin a¢NJ. 3@1:1{, V2 receptor ﬁa%i@’w’m basolateral membrane
YDITAA collecting duct 1%\161 ﬁﬁiﬁlﬁ@ cyclic adenosine monophosphate
(cAMP) LLazmzéju protein kinase A fwasia specific water channel h
aquaporin-2 (AQP-2) ﬁﬂﬁl@immsaoﬁu solute free water 21N collecting
duct VL(ET %ﬂﬂa‘lﬂ‘iﬁﬂﬁﬁ@m’az hypervolemic hyponatremia (m‘v\l“?ll 2)

Iﬂa&nmj'm vaptans FrhsnFnsnnniy hyponatremia sl,m;fﬂwﬁu
W' aaﬂﬂw‘ﬁglﬂ% V2 receptor antagonist %ﬂﬁugﬂ V2 receptor 983 AVP
1% renal collecting duct §agnaneia k)

3. Gﬁmséﬁumﬂ‘ﬁ osmotic stimuli 9949 Renin-angiotensin-
aldosterone (RAAS), systemic nervous system ey ADH

WRR1N systemic LAY splanchnic vasodilation GLWZJ:‘]JDEJG'T‘ULL%Gﬁﬁ

mofsideuludeachiuiiUosduido | 115




Principal cell of the collecting duct

CAMP —l

CcAMP dependent

Protein kinase A

V2 receptor AQP2+
H,0

Vaptans
block

AP —m8

H,0
H,0 AQP3 H,0
H,0 QP4 H,0
Basolateral membrane Apical membrane

AQP2: Aquaporin-2, AQP3: Aquaporin-3, AQP4: Aquaporin-4, cAMP: cyclic adenosine
monophosphate, AVP: arginine vasopressin

AW 2 nalnn13eangnaaes AVP Lag Vaptans (AALUAIIINLENE58198anHELE 20)

ANNFUITEILRDAIRDAND TTgY Y IFRMIanasas effective arterial
blood volume ﬁﬂﬁ LIIAUGID baroreceptors ﬁimaamﬁammﬁﬂﬂia@] LLaz\'L@]
RIAGN L‘ﬁa%ﬂm effective arterial blood volume ﬁ\‘uﬁﬂmiﬂisﬁuﬂa\lﬂ@hd ol
989 sodium-retaining neurohumoral B RAAS, sympathetic nervous
system Way ADH ﬁ’ﬂﬁLﬁ@ﬂ'ﬁ@@ﬁﬁU‘ﬂad{i’]LLazLﬁﬁa uazlIdInNa 1A
ﬂﬁLﬁN%%ﬂ@d total body extracellular sodium, plasma volume, cardiac
output ﬁdﬁﬂﬁ \AnN1e dilutional ¥58 hypervolemic hyponatremia 6‘%@
hyponatremia Tufthengailifiean dilutional effect lalléfifumanan

a
Tﬂ‘i‘tﬂ@Ish’Lﬂ 4N

AWdIArYN1oAATN

Hypovolemic hyponatremia wulé3aeiag 10 vasgthediundenisl
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hyponatremia ¥1waa? IAAMNMIgRYAeE extracellular fluid visanna @
I Aa Yo o a A a 1 4 A
Tne)ieanlesuenduilasnizanniinly) visomnmadiueins wu vieade,
v
MR LA NI RINAENLIMILALEIMTHEABINNENAFNTIN
X Y Y @ £ o .
(hypovolemia) v T ladda tlasnzeantovas lae e hypovolemic
hyponatremia ¥ {17 s lggihadundsazlifiomeun athalsfionsdioe
v v
Funderrargusseainmatinuayith ugasiaeafunmenaaah e
o 1% Aan o U o [~3 = ,95
wﬂwmmm%ﬂu@m BFULDITE I TULIINANNENNINNTU
Hypervolemic hyponatremia luan meﬂ@ Elﬁ’melﬁ/ityl (5ae/a¥ 80-90)
989 hyponatremia Wit hediundeguss Fafiaanmaiisduaes extracel-
2
lular fluid ue slEnegaRelndon amasemeasnhlurasiasuazan
4 _ L Ea o w e . v o
Y9N §9013% renal sodium retention HHaINIUSINHULFINTYVDS P,JJ‘IJ’JHGFLI
IEREEIPRINEN
A o o X v @ A A ]
LuadmﬂﬂnzmﬂLﬁ@iu&jﬂ’lHW‘ULL‘IJQ?SEJS@%LLNNN@WM?WG MG
Y v A @ Aa . o 1% @ K
DL TayalNeINUaIMINNAGINY89 hyponatremia Tu@ﬂqmmmm
e Tuunenuiasnanianasas hyponatremia §laMsvNNUIaITEUL
Uszanm waslanmzunsndeusaslsaduuds uaznadamslgnemesiu
e WAYAY hyponatremia 61an15¥N91WszUVUsEEMN
vy LY da _ - 4
h@ﬂ’gammwm hyponatremia 3¢NADININNILUUUIEF NN
989 TUAMLENRILIN (brain edema) @ e fiswy JUEW $n @nuie
Unfivmaszuulszamanngn (focal neurological deficits) LLagéjﬂ’J NIANPRE
AFLTINANNANILFNDILAFDU (cerebral herniation)? I@amm@ummm
MIMITEULLSEaMdiusUTs s ukacdamMIanasadlnfan idan
N A Y a 2 o | a Y X
Bk iUt lwdanansoenadaunas (acute hyponatremia) A%
Fomamsssuudssamannnditei3a33 (chronic hyponatremia)

2 a 9 o o & A o
ﬂ’]iﬁﬂl“nLﬂEl’Jﬁ‘Ua’]ﬁ’ﬁ%?ﬁig‘u‘ﬂﬂ?gﬁjwsl%@ﬂ'gEJ@]'ULLT@N@@%‘?J’N
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Yoe” 1neo1mM3209 hyponatremia 1w tha@ssy $n ansieUnfmassuy
Useamanngd (focal motor deficits) Wazn1ILaNadAADY (cerebral her-
L. %% A LN o [~ = a

niation) wu léae Luaamm@Jqa@mwﬂqmﬂmgumia@awanSﬁL@Elsfl,u
\damaehsdh o) (chronic hyponatremia) v WisnassansaUs gLy
e o 9
NN osmolality gl

uamnﬂﬁel,mliﬂfg A GIICARTeR hyponatremia 1114 second osmotic
hit (first osmotic hit @9 ammonia LAY neurotoxin At ) ‘V‘iﬂﬁﬁ@miu%s\l
YDITARANDI (astrocyte swelling) AMTUAaULUawRIMIYNUITLY
svan wasinn1e hepatic encephalopathy e3EN k7 (MW 3)

e WA229 hyponatremia Ganzunsndauvaslsaduuds

WONAN hepatic encephalopathy LA WU hyponatremia QRPN
Fuiusfunneunsndaudy o) 2a1lsduude®™ Ao ascites, spontaneous
bacterial peritonitis (SBP), hepatic hydrothorax 8¢ hepatorenal syn-

‘ﬂl v a A til £ L% 6 o a v £ 1 A
drome emsmiﬂeﬁm EINeLuLﬁa@VIﬁSJ‘W%ﬁﬂ‘]_IﬁW‘JLﬂﬂﬂW’JSLLﬂ‘iﬁsﬁa%@dﬁaﬂ’l Q0

Hyperammonemia f
“TAcANeY Hyponatremia
(astrocyte)

wnmsduaTs

glutamine ‘ nsAdeutnerenii l nsiadeutheenii ‘

agjuanisadidiaad e aguanizadidnisad
L\ intracellular osmolarity - an llar osmolarity
(astrocyte swelling)

v o a

asaNeiiiRAaUNR

|

Hepatic encephalopathy

AN 3 Uﬁﬁ’uﬁuéizijﬂﬂz hyperammonemia L& hyponatremia Tumaﬁauamaz

ANHLAEITR9AUNTIE hepatic encephalopathy?’
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< 130 mmol/L laenmzinsndomaiinansonme esnsndy solute
L o A ‘AI ‘95 9: 1 .
free water \161“/116[,‘1/18Jm’3 memaqmmﬂmmmﬂ (total body fluid)
PETRIUAYIleN (tense ascites) EANNTNAIEENMIAA
L. . P o 6 va A X o
NN dilutional hyponatremia VL@ Iﬂﬂ‘ﬂﬂ%&lmi LWN‘LI%?J@GWJ’]N@WTIHGL%
%¥291aa (intrathoracic pressure) ﬁaﬁmimzﬁu baroreceptor Inds AVP
NTW? UaLaINE W balanansndu solute free water 161
M3faToaaNINAIEENNTAA hyponatremia b& aNN94Aa bac-
terial translocation I@EIL%WWS‘MT\ SBP Llagng 3(31%1‘131’15@ endotoxemia g
TNF-or §03% ¥ WReMIiNTEeUas NO uaufia splanchnic arterial
vasodilatation a1 uNa ¥ cardiac output 8ABILALNNMIFNES AVP?
e Wa¥23 hyponatremia fiamsUgnanacy
Nrhediuugens hyponatremia aviiaANELNGIDMIAA osmotic
demyelination syndrome (ODS) n&snsignenesiu Wasannfimaiiaan

27,28

et lwianatmaEmamansa?? aghlsfionanig ODS
o XV o em o X y 4
Aeaulitos In amqmmimﬂu@m aNaNHLIZINSEaE 0.5-1.5 ANHLFEN
. - X o4 ot o4 a2 x g .
damatia ODS azsnduwinszsulandun udoainamsiannni 10-12
mmol/L 114 24 F2l309 LazaglianInIna 2-7 Tuidaani M AN wa T e
Tndunludon®

nnMsEnEWLIAME ODS snaufia ludihegnaediundsysiu

A | < A ) ~ o X @ v

Tsdes > 120 mmol/L usianadwwsznsdisseulandassniiasduds
vhah s ae biledsumenhdia®

UDONANNATIE ODS WA M3LAA hyponatremia faut/gnenediug
o U Y 2 % o L2 a § t:l ldl
‘wﬂm@mammiﬂmmﬂu‘[mwmma uaznantheANnNINUYY INNA MRS

5,32-34,37

FAoANNARUNGAMITELULT Y leaLasmMIfaTa AN FIUHA

| Aan =) L % [~ A LY R o 1
FDDNINNIIIDADIN '1/161Elﬂ'ﬁﬁm:ﬂEJG\/L@NavLNLﬂ%\ILUsL%VIWGL@EJ’)ﬂH ’QQEIQ\/LN
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snsnaqyldgaandt hyponatremia danadodiammssesdioman gnane

) Pl

weansnilsa

Arhediuudend hyponatremia AsHmamwiieERHaI NN
2 }% o v a 2 ﬂl 35 dl %
messudssamuasithedasdiadFanmhoan® Wwelasiunsasasa
seoru e ludon nansmsFnNDANNgILsas hyponatremia Uag
ihludesvinaduiladvddysamsnennsallsaduuds” Taanuhgihes
-t V- S T o
wisAfnsfageftmiueziiodason Wefiaemuliwm 3 Wou fihe
! ::ild aa A [ a A d ! ! dl Aaa 1 A o o W

naufiEe e fisziulnduslmdondnihnguiisantine: hsdistusdams
&0 (rsulmdosliundns 129+6 mmol/L e 13345 mmol/L , p-value
= 0.009)® Lagelanu hyponatremia WniladelFegvaIMIRULekazNNT

Femanauasdimstgneadudnaae®

msyJaviuna:snun hyponatremia

nstlasnne

m3tla9ii hypovolemic hyponatremia snsn3avh i@ laemanIAL
Mgy GerhiBannsnnlaammemslésueniutsamssnniiuly dodudos
flo9runmaiAie negative fluid balance snnifinly Taethvsneaasns ien
Hutlaemzans imiinanaslifiu 500-800 n¥uslatu usidmsugefd
mMsuNautany (peripheral edema) sananlsenduilasazamiviinas
aﬁé’qﬁq 2,000 NTNEDTH AUNTHTIAMEL e ®

mstaariv hypervolemic hyponatremia mmmﬁﬂeﬁm wé‘mﬁ (N]

M3l hypotonic fluid Tugihefifh lugasipsuazmshanaslaanas
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NIE post-paracentesis circulatory dysfunction (PPCD) ‘Viﬂﬁﬁ@ arterial
vasodilation §1NA&N m‘ﬂﬁ/ human albumin M9aRALEREAM UTa0s 8 NSN
daFannshlutasias 1 305 MEINMAEILTNEN lutadtios snn 5
a®3 (large volume paracentesis) WaNNAAMILAA PPCD L1&2 £9anns

239-40

i@ hyponatremia LLﬁEﬁ@‘ﬂﬂﬁLﬁﬂ%avaﬁ MISNEANIE hepatorenal

syndrome 618 terlipressin wag albumin ¥ Wazsuladen wdaadon

N195NWN

M33NHNE hyponatremia 1o evi 1 avSasnenisysulmdesilu
Aa < 130 mmol/L usidis ffayadamwhenainimasnnisssulndas
Tudaawhls I@&J?ﬁlaﬁwﬁmﬁa Q¥@adLen hypovolemic Wag hypervolemic
hyponatremia 89NN FannUYIS TS 2 Aavehati,

e Hypovolemic hyponatremia

$nEn@nEMs 1 saline solution WainUFannsiluame) (plasma

volume) wag seaulmaenliufaandugentnd saariuud lailadadivh [Kife

1%
A

4, o e o -
Ak smmuslwml,ﬂ@mﬁmsvlmu enSLsTaEzannAL L

e Hypervolemic hyponatremia

wnvnImasnndithnsng @ v l#iAe negative water balance
TReiNM iU solute free water M3le IoafiuumImasnmvan °] 361D
U

o o 9:
1. MINe (Fluid restriction)
v

MINNO 1-1.56 AATAIU LUIanIUNT3NN hypervolemic
hyponatremia® glngjteiasriulllvssiulnfonlwdonmasmnids
ue llhefinseeulndusluian

fimsfnmuuugunSauifaumslieings vaptans Ta8fumMs
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Sriveniiunga dsumssiaThathadien woshnguisiarhiesehaden
ssnsnissyeulmdeslwdan ldannnin 5 mmol/L esdouay 0-264

2. m’ﬂﬁ' hypertonic saline

mﬂﬁ hypertonic sodium chloride 1%E§ﬂ38 decompensated cir-
thosis fiNANAEENFEMIRAMZINAY (volume overload) th Mgaiaa
AnruaEM LN Siuens i ugthefidems hyponatremia iz
DUNT Hﬁd%"?@] (life-threatening manifestations) Y NNE cardio-respira-
tory distress 81M3$29%3 (somnolence) ¥n 213 8i58NGM (coma) Ui
Aeaulsiva el esuuda uaﬂmﬂﬁﬁmimﬂnﬂuﬁﬂq 61715 hyponatremia
aa'mwumﬁazéﬁaaL%ﬁumimé]’@ﬁqﬂmaﬁu melunmiudu

sesfoseFomaud lassiulmfeonludenathanduinly wewan
‘Aemaiin ODS G’?}@ﬁmmLﬁlmLﬁ;d%ﬂu;:iﬂaaéfmﬁaa;mm“ TumsUfiia
auudlszdulmdeslwdonasmalusrasEad (6 mmol, Tudlas
us3n) Weud lmsuaasmanain udlaeamaudlaszsulndoldon
l3A231An 8 mmol/L sia¥u

3. M3 albumin iaaaRanM

wuhasnafisssiulnaen lndonld uinsdne3soRent
Gadiidnaiifosiin fasmnsnnudihelwmdsedoouasarezaalums
FRenAHAMIS N

fimsfinsninasuuugumneidn (pilot randomized study) luiihe
refractory ascites 75renenlulssmemnauasissaulnaos lwdandinn
130 mmol/L $ 1w 24 T8 utadungamuasieldsunssionh 1.5 ans
dlousamriusiandaleies 80 mmol deuuasngaiisnmuduieatiungs
WINFINTU albumin 40 nFNeta T e 7 5L M3 W albumin 130159
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| | AV Yo . ~ ) A A Ao An A
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30 Huaningui ksl 1650 albumin®

4. Vaptans
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principal cells 984 collecting ducts ﬂﬂﬁ WNOMUY solute free water™ en
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the syndrome of inappropriate antidiuretic hormone secretion (SIADH)
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Bonle¥aeaz 45-82 9095t he ™ uagludihedundstazgevnafisaiums
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! [~ 4 ¥ gj 3 6, A A AR
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Hypervolemic = A balay oo i
L eers . mazladenludenmudiheduuds Hyzovmem'c B
(mﬂﬂwum'l.u’nmwmIm:/vlﬁmnmu) (m'ﬂwuumiqmlﬁum)

A1 (fluid restriction) ufflaanivg
wependinfaaniy
@51 (fluid resuscitation)

l
| L |

ABLIALBY linauaues ABLUAUEY
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> 130 mmol/L e \ > 130 mmol/L
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Prioritize liver transplant
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g1989nN1ELaY 59)
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Hepatic Tuberculosis
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Chananta Hongtanakorn, MD

Introduction & epidemiology

Tuberculosis (TB) is a chronic infectious disease caused by
Mycobacterium tuberculosis. TB is one of the major public health is-
sues worldwide. The World Health Organization estimated that globally
around 10 million people developed the disease. There were 1.2 million
(range 1.1-1.3 million) TB-related deaths among HIV-negative people in
2018 and additional 251,000 deaths (range 223,000-281,000) among HIV-
positive people. Since 2007, TB even more responsible for an infectious
cause of death than HIV. Ninety percent of patients who develop TB are
adults. Although TB affects people of all genders and age groups, the
highest-burden is in adult men accounting for 57% of all TB cases. By
comparison, adult women and children account for 32% and 11% of TB
cases, respectively. TB cases in distributing globally in all geographical
regions. commonly distribute in South-East Asia and Africa followed by

the Western Pacific region, Eastern Mediterranean, the Americas, and
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Europe. Case rates at the national level vary from less than 50 to more
than 5000 per 1 million people per year. Almost 90% of cases each year
are in 30 high TB burden countries’

Lungs are the most common site of Mycobacterium tubercu-
losis infection; however, TB can infect almost any organs in the bodyz.
Approximately 12 % of TB cases are extra-pulmonary, most of which
affect joints and cervical lymphatics. Liver involvement of TB or hepatic
tuberculosis (hepatic TB) has also been reported’. In 1858 Dr. John Syer
Bristowe, an English physician report the first recorded case of hepatic
TB* and Its prevalence has increased in the last 30 years, largely due to
an increase in the global prevalence of HIV/AIDS.*

In disseminated TB cases, hepatic involvement is observed in
80-100% of autopsied patients. On the contrary, isolated hepatic TB is
rare, likely because the low oxygen tension in the liver is unfavorable for
mycobacterial growth.’ Nevertheless, this condition has been reported

2,8-11

in South Africa, the Philippines, and India.

Dissemination & pathophysiology of hepatic tuberculosis

Tuberculous bacilli can reach the liver via hematogenous
dissemination causing miliary disease or local spread from the gastro-
intestinal tract causing local hepatic TB, also known as tuberculoma.’
Miliary hepatic TB presents as small tubercles (0.6 to 2.0 mm) scatter
diffusely in both lobes of the liver." In this form, the hepatic artery is the
main route of dissemination.” majorities of disseminated tuberculosis

cases have liver involvement. Although pulmonary TB infection is the
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major source of hepatic TB,"dissemination from another extrapulmonary
site, such as abdominal lymph nodes also reported.

Local hepatic TB manifests as tubercles around the portal triad
which usually greater than 2 mm in size."*" causing by reactivation of

latent TB infection or portal vein route of TB dissemination.”

Hepatic TB classification

Liver involvement of TB can present in several forms: Miliary
TB, granulomatous TB hepatitis, nodular TB, ductal TB, and nodal TB.?

Miliary TB accounted for the maijority of cases.’ followed by
hepatic tuberculomas.””® Nodular TB presented as large tumor-liked
tuberculomas or abscesses coalescing from hepatic tubercles, without
any evidence of extrahepatic TB.” Ductal TB can develop as a focal
or diffuse stricture often mimicking cholangiocarcinoma or secondary

sclerosing cholangitis.’

Clinical manifestations

Hepatic TB typically presents with insidious and often nonspe-
cific symptoms."* Hepatomegaly(80%) is the most common presenting
sign/symptoms. Follow by febrile(67%) respiratory symptoms(66%), pain
in abdomen (59.5%), and weight reduction (57.5%). Other finding such
as enlargement of the spleen (30%), ascites(23%), and icterus can also
be observed 2 Hepatic tuberculosis, both disseminated and localized
form, presented with similar clinical presentations but the local form is

associated with more hepatocytic damage and more icterus.”
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Laboratory findings

The most typical laboratory finding is the raising of alkaline
phosphatase (ALP) which usually ranges from 200 to750 U/L. The rais-
ing of gamma-glutamyl transferase (GGT) also observed mostly ranges
from 100 to 400 U/L. Other abnormalities finding such as transaminases
enzyme elevation, which typically does not exceed 200 U/L, mildly
elevated bilirubin, and reversion of albumin to globulin ratio also can

be observed.”

Imaging

Imaging modalities

Plain X-ray film and ultrasonography (US) lack diagnostic

2,16-17

specificity. Both may represent liver enlargement and non-specific
liver lesion. Even though chest film suggestive pulmonary TB might
provide a clue of tuberculosis liver involvement, an exclusion of hepatic
TB cannot be made just by the negative chest imaging result.”'****
Computed tomography (CT) scan and magnetic resonance
imaging (MRI) is the radiographic test of choice to evaluate the liver
involvement of tuberculosis. Eighty percent of hepatic tuberculosis can

be detected by an abdominal CT scan.”

Imaging findings

Miliary pattern may only presentwith the diffusely enlarged

liver if the lesions are too small for the resolution of ultrasonography
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62 If detectable, multiple foci of

(US) or computed tomography (CT).
small hypoechogenic lesions measuring 0.5-2 mm in diameter may be
seen on ultrasonography.”* These small nodules appear as low attenu-
ation without ring enhancement on CT, hypointense on T1-weighted

6,29-30

images, hyperintense on T2-weighted images MRL After treat-

ment, healed lesions may present with calcifications during the chronic

®!* These findings of micronodular hepatic tuberculosis need to

stage.
be differentiated from metastases, lymphoma and sarcoidosis'**** Due
to lacking pathognomonic imaging findings, obtaining tissue samples
might be necessary for the definitive diagnosis.”

Multiple granulomas can coalesce and form macronodular he-

6,14

patic TB™" which appears as a hypoechoic lesion on U/S or hypodensity
mass with peripheral rim enhancing on CT. The central non-enhancing
region represents the necrotic area while the peripherally enhancing
rim represents outer granulation tissue. Apart from this finding, mul-
tiple liquefactive necroses can be presented with a honeycombing ap-
pearance with multiple septa. On magnetic resonance imaging (MRI)

These lesions show low signal intensity on T1-weight images and iso-or

hypointense on T2 weighted images with gadolinium enhancement.

Liver biopsy and Histopathology

Mycobacterium culture is a gold standard test providing the

2,12,18,31

best specificity. Ultrasound-guided liver biopsy is useful to guide

the location of tissue sampling.**®
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Microbiological evaluation

Acid-fast bacilli (AFB) smear provide only 256% median sensitiv-
ity and In terms of interpretation, clinicians should keep in mind that
positive AFB results may be from non-tuberculosis mycobacteria.”*
Although mycobacterial culture has the best specificity, but its sensi-
tivity is poor, usually less than 10% sensitivity.**

If available, PCR provides benefits, with 86% median sensitivity,
PCR is better than AFB smear in terms of both sensitivity and specificity
and when compare to mycobacterial culture, PCR provides more sooner
result.

Nucleic acid amplification test (NAAT), which was approved
for pulmonary TB diagnosis for years also being evaluated for its role in

extrapulmonary settings including pulmonary TB.****

Apart from the
advantage of rapid results this test provide, this test also provides data

on resistance mutations.**

Histopathological evaluation

Hepatic granuloma is the most typical histological feature.””*

Hepatic granulomas are nodular reactions containing transformed
macrophages and surrounding inflammatory cells, such as lymphocytes,

41-43
Granulomas can be clas-

eosinophils, and multinucleated giant cells.
sified into non-caseating and caseating (yellowing necrotic tissue on
gross finding), Granulomas in hepatic TB mostly presented as caseating
granuloma (51-83%).>"%"%*

Autoimmune and non-infective causes, such as primary biliary
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cholangitis or sarcoidosis are major causes of granulomatous liver dis-
ease in the low TB-prevalence region, whereas, in developing countries,
infections including hepatic tuberculosis are major causes of hepatic

##4 The presence of granulomas in liver tissue should trigger

granuloma.
suspicion of hepatic TB, albeit not pathognomonic. This finding may
support a diagnosis of TB in the setting of other relevant clinical and

epidemiologic factors.”

Diagnosis

Lacking specific symptoms and imaging ﬁndingss, the diag-
nosis of hepatic TB is challenging and therefore requires a high level
of suspicion.”"® In endemic regions of tuberculosis, hepatic TB should
be suspected in patients who present with a clinical clue of prolonged

2,12

fever, loss of weight, and liver enlargement.” “ Hepatic TB diagnosis
could be definitively made by mycobacterial culture and/or nucleic acid

amplification test (NAAT) of liver tissue.””

Treatment

Once hepatic TB is diagnosed, antituberculosis (anti-TB)
medications should be started. Even though controversial data on the
appropriate anti-TB regimen duration, a 6-12 month regimen seem to

2,41

be adequate in most patients™ After the first 2-3 months of treatment,
improvement of fever, anorexia, icterus, and enlargement of the liver
can be expected. Liver enzyme abnormalities can also be used to moni-

tor the anti-TB therapy response. In most patients, liver enzyme levels
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became normalized within six months after anti-TB therapy. However,
it is unclear if the normalization of the liver enzyme abnormalities should

: : . 41,52
be used as an indicator of treatment cessation.

Conclusion

Although the lung is the most common organ affected by
tuberculosis but can affect nearly all organs in the body. The liver is a
common site of extrapulmonary TB, mostly presented in the setting of
disseminated TB infection. Hepatic TB typically presents with insidious
and often nonspecific symptoms. The imaging and clinical finding of
hepatic TB is nonspecific. Definite diagnosis requires the demonstration
of Mycobacterium tuberculosis on the liver specimen. Once hepatic
TB is diagnosed, 6-12 months antituberculosis medication should be

started.
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Basic Science Corner

Esophageal Motility

Maneerat Chayanupatkul, MD

How do basic sciences promote a better understanding of
clinical conditions? Take esophageal motility disorder as an example.
Knowing the swallowing mechanisms help us understand the clinical
presentations and pathophysiology of esophageal motility disorders,
such as achalasia. First off, let me quickly walk you through the basic

of esophageal motility.

Esophageal motility and swallowing mechanisms

Swallowing is a series of events that are regulated by the swal-
lowing reflex with the central control in the medulla and lower pons'”.
Swallowing can be divided into 3 stages: (1) voluntary stage; (2) pha-
ryngeal stage; and (3) esophageal stage.

1. Voluntary stage: At this stage, the food is voluntarily pushed
into the pharynx by the upward and backward movement of the tongue
against the soft palate. The stimulation of touch receptors in the phar-
ynx then triggers the swallowing reflex. Beyond this stage, swallowing

happens automatically and involuntarily.
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2. Pharyngeal stage: The swallowing center sends neurological
signals through fifth, ninth, tenth, and twelfth cranial nerves, and supe-
rior cervical nerves to various pharyngeal muscles initiating a series of
events which include (1) the closure of posterior nares by the soft palate
to prevent nasal regurgitation of food; (2) the inward contraction of the
palatopharyngeal folds to form a narrow passage through which food
passes into the posterior pharynx; (3) the approximation of vocal cords
and the forward and upward movement of larynx against the epiglottis
to prevent food from getting into the trachea and to open the upper
esophageal sphincter; (4) the initiation of peristaltic wave by superior
constrictor muscles, which propels food into the esophagus; and (5) the
inhibition of respiration by a reflex control.

3. Esophageal stage: The primary peristalsis is a continuation
of peristaltic wave from the pharyngeal stage. This wave takes 8 to 10
seconds to move from the pharynx to the stomach’. Sometimes, primary
peristalsis fails to propel all the food into the stomach. The stretching
of esophageal wall by the residual food bolus triggers another wave of
esophageal contraction called secondary peristalsis. The stimulation of
pharynx by food bolus also initiates the reflex relaxation of lower esopha-
geal sphincter (LES) and proximal stomach. The proximal esophagus
consists of skeletal muscles and is controlled by vagus nerves, while
the distal esophagus and LES comprise of smooth muscles and are
controlled by excitatory and inhibitory neurons of the enteric nervous
system. The excitatory neurotransmitters of myenteric neurons are

acetylcholine and substance P and the inhibitory neurotransmitters are
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vasoactive intestinal peptide and nitric oxide”.

Esophageal motility disorders

Scleroderma is a condition of which smooth muscle cells are
replaced by collagen fibers resulting in absent peristalsis and low resting
LES pressure. As a consequence of these pathologic changes, patients
with scleroderma usually present with dysphagia (from impaired esopha-
geal motility) and reflux symptoms (from low LES pressure). Patients
with long standing gastroesophageal reflux disease (GERD) may also
present with solid and liquid food dysphagia in the absence of mechani-
cal obstruction. Studies have shown that long standing and severe acid
reflux are associated with impaired esophageal motility which usually
happens in conjunction with mucosal injury from acid exposure”.

Another classic esophageal motility disorder is achalasia. The
pathophysiology of achalasia involves the loss of nitric oxide produc-
ing inhibitory ganglion cells in the myenteric plexus of the esophagus
leading to the unopposed action of acetylcholine-producing excitatory
nerve fibers, which results in failure of LES relaxation’. Swallowing
normally triggers the inhibitory wave in the esophageal smooth muscle,
which is followed by esophageal peristalsis, a rebound phenomenon at
the end of the inhibition (off-response). The relaxation of LES and lower
esophagus promote the smooth passage of food into the stomach. The
initial hyperpolarization of esophageal smooth muscle lasts progressively
longer in the distal portion of the esophagus which is responsible for

the latency period between swallowing and contraction promoting the
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propagative nature of primary peristalsisﬁ. The degradation of inhibitory
neurons in the myenteric plexus in achalasia causes the loss of initial
inhibitory wave and latency gradient leading to aperistalsis’.

The inability of LES to relax when swallowing impedes the
passage of food into the stomach leading to the retention of ingested
food in the esophagus. Patients with achalasia typically present with
both solid and liquid food dysphagia with regurgitation of undigested
food or sometimes with chest pain, weight loss or heart burn’. Bacterial
overgrowth and chemical irritation from chronic retention of food and
saliva leads to retention esophagitis which is characterized by esopha-
geal mucosal thickening, nodularity and cobblestone-like appearance®.
Upper endoscopy is required to exclude mechanical obstruction and
tumors affecting gastric cardia or myenteric plexus in the LES area.
The diagnosis of achalasia is confirmed by the presence of aperistalsis

and incomplete LES relaxation on esophageal manometry’.
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