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A middle age Thai female
with history of subacute
fever with dull-aching lower
abdominal pain with
nausea and vomiting
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lleocalonic Crohn’s disease l¢5umsifiadeio s Urow sndhemms
hegaamsynludoniaess niel@sums¥nm induction §e Prednisolone
WAY maintenance §ia@eeN Azathioprine 23416 2.5 Aadn3usiaflansueaTi
omamestu lifithayniudon snsw naensiadaanfinastasiasge
1 ¥ NaWNU no demonstrable abnormality of rest visualized small bowel
and large bowel, no significant enlarged intra-abdominal lymph nodes W&
midamﬁaaéﬂéﬂwmwu multiple pseudopolyps along colon prominent at
descending colon, no ulcer LLazmiéT@%uLﬁaLLuuejNu'%L’;méﬂﬁLﬁﬂd’mﬂma
wagan [ maydansiusy mild chronic ileitis and colitis NalRDAMFATMALIAN

Sumsdneununritheuan CBC Hb 10.1 g/dL, WBC 7,810 cells/mm®, PMN
70%, MCV 80 fl, RDW 15%, Platelet 401,000 cells/mm®, CRP 6.5 mg/L
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1. Azathioprine 125 mg/day
2. CaCO3 1,000 mg/day
3. Calciferol 20,000 units/week

#@593319N18

A middle-aged Thai female, alert, well co-operative, tachypnea. Clinically ill

Vital signs: BT 38.9 C, BP 106/54 mmHg, PR 104/min, RR 24/min, OZSat 97%

Height 160 cm, BMI 17.18 kg/m”

A middlle age Thai female with history of subacute fever with dull-aching lower abdominal pain with nausea and vomifing




Skin: normal skin turgor, no malar rash.

HEENT: moderate pale conjunctivae, no injected conjunctivae, anicteric
sclera, no thyroid gland enlargement, no OC/OHL.

Respiratory: trachea in midline, normal chest expansion, normal breath
sound.

CVS: no neck vein engorgement, no carotid bruit, apical beat 5th ICS MCL,
no LV heave, no thrill, normal S1S2, no murmur.

Abdomen: low midline old surgical scar at lower abdomen, mild disten-
sion, normoactive bowel sounds, no rigidity, no guarding, soft, moderate
tenderness on lower abdomen, no rebound tenderness, liver span 10 cm,
liver and spleen cannot be palpated, splenic dullness negative, shifting
dullness negative.

Musculoskeletal: no edema, no deformity, no joint swelling.

Lymph nodes: no cervical, supraclavicular and epitrochlear lymphade-
nopathy.

Digital examination: no perianal lesion, normal sphincter tone, no rectal
shelf, no tenderness, yellow stool.

NAN1EAFINNRIL{ LIRS

CBC Blood chemistry
Hb (g/dL) 6.7 BUN/Cr (mg/dL) 12/0.5
Het (%) 21.5 AST (U/L) 54
MCV (f) 74 ALT (U/L) 19
RDW (%) 20.2 ALP (U/L) 48
WBC 20,200 Alb/Glob (g/dL) 2.8/2.5
-PMN % 771 TB (mg/dL) 0.35
-Lym % 13.1 B (mg/dL) 0.23
-Eo % 0.8 Ca 9.76
-Mono % 8.6 Mg 0.84
Platelet 414,000 PO, 3.2

PT 13.2 sec, aPTT 26.9 sec, INR 1.15
Ferritin 123, Serum lron 22, TIBC 168, Tsat 13%
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1. Subacute fever with dull-aching lower abdominal pain with
nausea and vomiting

2. Significant weight loss

3. Ileocolonic Crohn’s disease with clinical and endoscopic remis-

sion

anus1y

Fihevdslnganasauilonmaviosyn é’ﬁwmgqami&@dmﬂ%u 3
\Waunauanlsanenung siasndemathaviasSintiean lae lliduiusiu
mytusheuasla@rusivemns Taiuily desndasieanldondeuiueis
913 ANHBENNEMNTANA IVENAAAIARALNG ATIaTsmenLaN®aEn 12
ylnznms e i fichniunas Sadeyanadnitld neiusnagesiog
e e lainufauLAnndasties sasnhindaslalle veildihedlauss
§iAnda Tleocolonic Crohn’s disease fiomszaslsasusund 1 3 wa
ndnanfnastaasuasadandasd &gy 1 Tnevwdnd Hosduna
aamaiesliianmanuinelafenusudiafosuassidn nmelainans
nMInengmEnTndie indadandaudinegs seduneayfuluians U
sasmsmiulsefifunn anUse3d ameteme Tssnansamaied
Uﬁﬁ@mmﬁmé’uﬁﬂﬁﬁﬁﬁqwm%ﬁmwﬁaﬁamiimﬁLﬁ@%ﬂmwwmﬁmmﬁ
Tneafensiineianniigafed & Tnssumeiidndldlugiemailde

1. Chronic infection % Mycobacterium tuberculosis infection
Lﬂummeﬁﬁmﬁﬁéﬂuﬁﬂqmmﬁ Fosntalsaidulsedndarinudoslu
Uszmetlng Smssdiulse ldmaneuoy I@EJmwwgel,u@jﬂ’;aﬁﬁgﬁﬁmﬁmﬂwim
vise [d5UEnnan RN Muuszazaans, 9y wudnwe disseminated disease
Aodinflomsluvaneszuy dilhoenasndneams iy shwinae inmuame
thevias Sugudthemeild

A middlle age Thai female with history of subacute fever with dull-aching lower abdominal pain with nausea and vomiting 44

B



| i

2. Infiltrative disease 14 lymphoma Kieo1asneeamstheviog
- v X o o~ A o v fs\/st i ! GL xY; VL 1
daowns 91505 finmelafinans sagudihemeils uslaasmlnginliny
anmamsedinfidh tiudnunsaase dgasiunde bowel obstruction loneise
ADNNLANDSTTRIVBIDANLANELE aneurysmal dilatation, bowel wall thick-
ening, single loop of bowel 1o ﬂuéﬂé’tﬁﬂwﬁléfﬁa Efluﬂ'awnaa jejunum Viadh
swgmaiiie lymphoma lusthemed eaiialévisan Primary Gllymphoma
wazHainafesnMs WsLENneRdaiuA 14 una¥nn Crohn’s disease 3
duszaznains
3. Active Crohn’s disease Wusnmaiivh ThAnemsthevias 814
U ﬁgﬂ—VL & a U a ‘gﬂ/ 1 o } 3 o o %
golufthemefld snslameunandewmied 1w & ldgadu sldnzg luse
4&' [~ a 1 [~ A a Agél % i (K% U 14
Afhsnnanafonmamadwdonfietnld lesdwlngdnnulugiheoeyios
aehslsimasnsnsanuldludilhegeony Gnnnh 60 U wuldszanm 20%)!
lnessun@naedivueadlsn Crohn’s disease nasaNitaselsauds 10T 8
Toma 1 1w 3 Aionaifianzan ldnzgle uadadmlugihemetifonsilsassy
1 1% g [~ 1 A b2l (% £ 6
nowrhiifluszoznawiund 1 U giheSudsemuen snasramusiownng
aehsdshiane faiulonanfemsmsuraslsnisfeiataeas
1 [~3 ‘ﬂl L2 aV ¥ a 1 § % < 14 v
aehslsfimnsufinsnndihed dge Tnasrouthatq thevias enslésy
MIEFIAMNENLVNIIRIVEN HDLENAMEANANT AN THODNNDULEND B9
U :i/ C!I 1 % % 3: (% < 1 90/ A
snsnsonw e lugihemeiiuaglsaiinan ludhsdiu s Tulse szSssinanhimdas
WaE active Crohn’s disease AiANIzININTauMa 19w & ldnzg e mn
| A a Yo ¢ a € ' A o,
liwuanuRiedndeslésummenmisdnaaiamastasiasdall Fadihame
DramweneneSsdiine nuansa ldnetisan wuandntios lunssmngaims
o Y @ o 1 1 % % o 9/4&‘04 =3 2 6
Sl&dnuazd&lng) biwudnwargadurasi lddaau dalddenmnaenmad
ARNAIRSLS TR WLFLEa

walansiISgndUWIINISEOVNDY

wuanEuea angw leal Anavwsnansntiea ldazaenaaan

42 DAAISALNAUIMNES:UUMDIGUOIMSIKDUSINAINE, AUENEIU-SUOAU 2563



%

Non specific bowel gas pattern, No mass/ascites/free air or radio-opaque stones.
Both renal areas are obscured by bowel gas and contents.

Anew 7.1 x 7.9 x 7.1 cm thick-wall mass in lower abdomen containing bowel content with
pressure effect and connection to few adjacent small bowel loops, probably to be aneurysmal
dilatation of small bowel with enteric fistula or fluid collection with few collection-enteric
fistulae

A middle age Thai female with history of subacute fever with dull-aching lower abdominal pain with nausea and vomiting 43
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maaéﬂé’ L%aﬂﬁﬂwmzLLuuﬁdw aneurysmal dilatation W‘UVLG’{L‘H) lymphoma
wananidanaifiusaemzganiunite @Ganifutuid collection fuuan
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Tumsuheia Wiasannilan [@neqania fluid collection Wi YisimMefindaensss
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o 6 1
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MINNFTRLNTINAFA Tleum DDNANNENT 40 EUFNGT LEUFDLUL
end to end anastomosis hag lFaIaTIRINENEANEN NaMTNTIATURGE

Exploratory laparotomy with small bowel resection with end to end anastomosis
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Immunohistochemistry fa Granzyme B Immunohistochemistry fa CD 3

Mséian H and E stain Wi malignant round cell neoplasm, in transmural
part of bowel wall, pleomorphic nuclei and scant cytoplasm, arranged in
diffuse discohesive sheets and single cells Lil‘a gaal immunohistochemistry
#® CD 3, Beta-F 1, Granzyme B Faramanensanendananiimue 1 ldmy

Iiﬂ Peripheral T-cell lymphoma
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Peripheral T cell lymphomas

wpiSedaatinndsaduavSomelafiainendinuldvesdgalu
Usenetine wasnulu 5 Sususneesdihefdusdonusanet gifmsaize
suSrantnvAnsgauEan o ThlanlaawuSoua 4 sioll® ol aifimenizes
wpSssamimanssia Non-Hodgkin’s lymphoma (NHL) azmn%mmmq
WU e e Uaen eV Tanued Hodgkin’s disease sinwusaglugg
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NN %awudﬁsmmaLaummiﬁmmﬁ@'ﬂﬂ@‘u’aaﬁqﬂmmwwmzmws
ownsuasd an JenuSoeay 43¢

TouamnzashaiaaySesioaninmandio T cell non Hodgkin lym-
phomas (T-NHLs) ifusziSssiasnimansting lajaenislulseme e wagens
Useine I@ LNLRENINTNA B cell E;ﬁamimisﬂaﬂ peripheral T cell lymphomas
(PTCLs) uansharinlluustazidond Tnsludsumemy uannudouas 5-10
989 NHL Gausnshonndssneluriisiodeiiigicmsnigon Tnewudsssanm
Sauay 15-20° %aagamﬂmiﬁﬂmsﬂaq International T cell lymphoma project
wRaufeugiifinmsalaasdihe Tulssmeansgonidm dilhealunilelsy uaz
iU ssSoriasnhidosiio PTCLs Wuflefinusndisn una T-NHLs
Ao Souar 33.4, 34.3 Uay 22.4 MUATL® NMIANEIRsTNIHITANESIREN
rhindeswisssne e ldvnmeiiudoyadiae NHL Swawvionan 4,066 o
31198 W61 2650 D9 W61 2657 wuHR1ae T/NK-cell lymphomas PN
Aofhusouas 12.6 Tnalunguiliigilhe PTCLs snnfiga’

AT TR Ie TN BN N T immunophenotype
Lﬁ{aﬁ%u&lﬂaaﬂmﬂ B-cell neoplasm mdima’mﬁ?Lﬂ%ﬁ@ﬂ%ﬂﬁ@lﬂﬁ] T-cell
receptor gene rearrangement wonanEme ¥ mweneveSadinen visems
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1.

Circumferential segmental infiltration

2. Endo-exoenteric disease with cavitation (cavitary form)
3. Polypoid lesion

4.
5

Mesenteric nodal lymphoma

. Aneurysmal dilatation (antimesenteric sacculation)

Aneurysmal dilatation LJUANEULIADUIMLENTU small

bowel lymphoma {N@NN3 Lmuﬁmaﬁmé’mﬁaelwiﬁu muscularis propria

warMvhaussuntlszany neisdn & (autonomic nerve plexus) lag lym-

phoma cells anwaAnuAanisa Eacllmaslumaduladunis uas lu-

> i a‘[ \/L 1 Y o o \/Lzzg [y
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AMNLBNALSEABNRNILABSABINBY “Aneurysmal dilatation”
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m3Snmiihe PTCLs azldgmsunaiithila CHOP (cyclophos-
phamide, doxorubicin, vincristine Wa¥ prednisolone) WWundn enuene
consolidation Wa¢ autologous stem cell transplantation i WA EINaN 33NN
i fl progression-free survival rate 40-50% lnei@sjmsnaaasmainmnae
9% long-term remission Wiamuana usiaens|sfion apSesiasnnimdasiia
PTCLs sausunsams3nmeneenniihingasnasgis CHOP letaand
diffuse large B-cell lymphoma wazimanennsailsafiaind Gl,uﬁa%gﬁuﬁq £19
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1181 prospective randomized study 2410 1y o BuuAeumesnndeen
IR e aNGy SodusavnamaSnenasrmueema National Comprehen-
sive Cancer Network (NCCN)**°

Lymphoma risk in IBD patient

NMNMITILTBMETsEns s South-Eastern Norway $ueit] @ 6
1990-1994 Wudnulsennaf lesumsitedslsndn [&8nsuiE0%s (nflamma-
tory bowel diseases) St 843 e idiaenumssnifiulsafiszesnm 1, 5
wae 10 T ndalesumsitiase nuhadnwaenasmidiulsanas Crohn’s disease &
43% 713 high activity disease 1UZ29UsN siasnasENTMslsaaL e mild
activity disease viasdnm lufusyaznan 53 vnsfinudnuaiemssifinlse
kU chronic intermittent symptoms &% chronic continuous symptoms
19699 30% Wa 20% enanety uanusii 3% aznanefumaenidinlsnuiuLTuiss
fimsgesiuzasi [ded [nzq dfisvazinm 10 Tnden l@sunsitade

y 9
dwsulsnd EnsuEesfldmBetianuduius nafienaswianihmias
vie lairia aqidalsiuiga mnusfmdngusiuayulumane o Fenuln
case reports, case series, population-based cohort studies @@@WN@%VLSW;

svavne 5 1 wdsan lgsumaitasulsas [&SnauiEess wuiwie Crohn’s

. . o o g o a & Y
disease i@¢ Ulcerative colitis I@EJWJI?@Laﬂﬁs\l‘wu‘ﬁm_lmimm\lzLiﬂ@]@NW
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An elderly Thai male with
abdominal distension and
new onset ascites
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Useifana :

-Tselsvs1éh HT, DLP, BPH
- Uanseidienee

Current medication :

- Simvastatin (20) 1 tab po hs

- Manidipine (20) 1 tab po OD pc

- Losartan (50) 1 tab po OD pc

- Furosemide (40) 1 tab po OD pc

- Spironolactone (25) 2 tab po OD pc

daeididine :
- Ufeovmuendis enmdfo enasyulng
- Ufiaems iansiandio
- UenmauNenuazae
- fanfles 251 nevllaaftaunniu 10 T vemdia 3 1Hau
- qULVETuay 1/2 909 2 T e 40 7
- UfiesmITuIBeaUINARDR WeadNeNG

Jszifimsaumsn :

- Ui laneseluaTaunss
- Ui lsefamaSaSuasTaulsa luatounss

Physical examination
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Vital signs: BT 36.8 °C, BP 145/85 mmHg, PR 70 bpm, RR 18/min

BW 65 kg, Height 170 cm, BMI 22.49 kg/m®

GA: An elderly Thai man, good consciousness

HEENT: Not pale conjunctivae, anicteric sclerae, no thyroid enlargement,
no lymphadenopathy, no oral thrush or hairy leukoplakia, no parotid gland
enlargement

HEART: No active precordium, JVP not engorged, pulse full and regular
rhythm, no heaving, no thrill, PMI at 5" 1CS MCL, normal S1, S2, no murmur
Lung: Normal chest contour, no spider nevi, equal breath sound, decrease
breath sound and vocal resonance both lower lung fields, dullness on
percussion at both lower lung fields

Abdomen: Moderate distension, no surgical scar or caput medusae, nor-
moactive bowel sound, soft, not tender, no guarding, no rebound tender-
ness, liver span 12 cm, splenic dullness positive, shifting dullness positive
Extremities: No palmar erythema, soft tissue mass size about 12x7 cm

at left thigh, smooth surface, soft consistency, not tender, pitting edema
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1+ both leg

Skin: No scratching mark, no petechiae or ecchymosis

Neuro: Grossly intact

Laboratory investigation

CBC: Hb 11.5 g/dL, Hct 35.7%, MCV 82 fl, RDW 15.9%, WBC 9,300 cells/mm’,
PMN 85.3%, Lymphocyte 9.2%, Monocyte 5.1%, Platelet 79,000 cells/mm?®
Blood chemistry: BUN 10 mg/dL, Cr 0.64 mg/dL, Na 140 mg/dL, K 3.1 mg/
dL, C1 104 mg/dL, CO2 26 mg/dL, Ca 8.3 mg/dL, PO4 2.8 mg/dL

LFT: TB 1.18 mg/dL, DB 0.31 mg/dL, ALP 413 U/L, AST 22 U/L, ALT 12
U/L, Alb 3.11 g/dL, Glob 3.65 g/dL

GGT 289 (0-55)

PT 15.8,INR 1.36

UA: WBC 1-2 cells/HPF, RBC 3-5 cells/HPF, protein 1+, sugar negative
Immunology: HBsAg negative, Anti-HBs positive, Anti-HCV negative

squilyinsthe

1. New onset ascites, left thigh mass and pitting edema both leg
for 2 months
2. Physical examination found bilateral pleural effusion and hepa-

tosplenomegaly
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- Ascites profile: clear yellow, WBC 131 cells/HPF (PMN 13%, MN 87%),
RBC 500 cells/HPF, protein 2.83 g/dL, Albumin 1.45 g/dL (SAAG 1.66), G/S
no organism, C/S no growth

- Pleural fluid profile: transudate pleural effusion

- Echocardiogram: concentric LVH, normal LVEF 56%, normal RV systolic
function, no evidence of pulmonary hypertension

- MRI upper abdomen:

. Liver parenchyma shows heterogeneous patchy enhancement on
arterial phase and decrease liver parenchyma with reticular pattern at
portovenous phase

: Hepatosplenomegaly without space taking lesion with moderate ascites
and bilateral pleural effusion
- MRI left thigh:
- Heterogeneous hyperintense T1 and T2 signal with scattered low T2
signal, measured about 11.8x7.6x25.3 cm

: Large elliptical curvilinear heterogeneous enhancing hemorrhagic tumor
mass in anterior muscular compartment of left thigh
- Soft tissue biopsy:

. smooth muscle actin, muscle specific actin, desmin, CD34, TLE-1,
NGEFR : negative

1 S-100, CD68, MDM2 : positive

: Suspected high grade sarcoma
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NNNAMIATIA ascites WUIU wide SAAG e high protein L8
@33N WBC 131 cell/HPF I@EIL‘]?]% mononuclear predominate ‘%ﬂ L‘iﬁléjﬁu
uncomplicated ascites ﬁLﬁ@mﬂmaz post-sinusoidal portal hypertension W&
echocardiogram VLSJW‘]Jm’JS right-sided heart failure baeNa left thigh mass
biopsy \J14 soft tissue sarcoma mﬂwamimwﬁgmm FNWAGUDY ascites 1‘7;
feensandullledfe sos usiflesmnifunasiinultos uasinnulungs
#&321N71 hematopoietic cell transplantation %150 |#5ULNwALANTAHN A
e‘f}ﬂuéﬂa emeitlaifilseyasanan deldenaular tiver biopsy WEutM3
s
- Liver biopsy: marked sinusoidal congestion (%) with multifocal lympho-
cytic infiltrate between bile duct epithelium (=), scattered hepatocyte
necrosis without bridging necrosis, no evidence of cirrhosis

a1nua liver biopsy 2esthemetudnléiu SOS annfige Tnssung
Lﬁaqé’uﬁuﬁt@m’ham%ﬁuﬁuﬁﬁﬂiﬂ sarcoma 895138 WEIAINMIAUAN

WNHIENTIIAN case series WAy case report £19 ST189M sarcoma s3I0
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NUNJUJSSIUNSSUISaV Sinusoidal obstruction syndrome

Sinusoidal obstruction syndrome (SOS) ﬁamﬁwﬁ%ﬁﬂﬁﬂu%a he-
patic veno-occlusive disease (VOD) Lﬂﬂ'ﬁﬂﬁwﬂﬁﬁamLL@iLﬂumm@ﬁﬁﬂﬁ
\ie morbidity A% mortality 16g9snn gﬂWU@%@mﬂMﬂ @.61. 1954 Tutszmer
ol s bush tea' lutqiusinmulugthefldsueeige ene

o

MA15799 1 8LAZEISLARNANNWS AU SOS

Chemotherapy Regimens for HCT
Actinomycin D BCNU + Cyclophosphamide + VP 16 or etoposide
Carmustine (BCNU) Busulfan + Melphalan + Thiotepa
Cyclophosphamide Busulfan + Cyclophosphamide
Cytosine arabinoside Cyclophosphamide + total body irradiation
Dacarbazine Busulfan + Cyclophosphamide + total body irradiation
Gemtuzumab-o0zogamicin Immunosuppressant drugs
Lomustine (CCNU) Azathioprine
Irinotecan 6-mercaptopurine
Mitomycin 6-thioguanine
Oxaliplatin and derivative Tacrolimus

Others

Pyrrolizidine alkaloids
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DREANTU SR vsom s pyrrolizidine alkaloids (@1519% 1) Toeanwizln

;}”ﬂa et lersumavh hematopoietic cell transplantation (HCT) Towast Elﬁauaqﬁa

msainmsiin SO Tugtheflésumsvh HCT agsewing 0-60% uelluilaqifu
A 2 ‘ﬂl a Cil A o C% (% %

HAMININRD 0-14%” Wiasnndmsiaengasraseniadiihde mavamsdasy

4 9 - Aok

Fen wazmatlasiumsiielsanfan

WeNB&359Men (Pathophysiology)

WI®A1N liver sinusoidal endothelial cells (LSECS) 1asuunaidunay
gzyLﬁami‘?ﬁamijmmLﬁaéﬁvlﬁmﬁvhmiz@ﬂ%‘a’h bone marrow progenitors
of LSECs #aflunannevdossinivhlfisadusduasifingosinesswig
LSECS’ Vlﬂﬁﬁ RBCs, leukocytes Lhag cellular debris mq@aaﬂmaaﬂu space
of Disse LaztN@MIyinane endothelial lining a%sluﬁifj@ LSECs g@aanaan
maq@ém hepatic sinusoid zone 3*° ‘Vlﬂﬁlﬁ@m’w post-sinusoidal portal
hypertension MIAIDIGULLALAANTIE decompensation &INa LA
multi-organ failure WRTLE H%ﬁ@i%ﬁﬁj@s

21N13LaLa1N15LaAY (Clinical presentation)

omausnsiinululaeila thevaesuemuu sula dhndas s
waskmiiniuifenmazthdadaiiiilugasios Toseraquusayazes
naﬂumslﬁ@Iﬁ@@iam’mﬁmmwmﬁwmy%ua%iﬁummqﬁﬁﬂﬁﬁ@ i T
ﬂiﬂ;ﬁdﬁ\lﬁﬁﬁﬂw pyrrolizidine alkaloids %38 len oxaliplatin amssnazee
Hudaely Tanengaildumein HoT emssindieldoehomngy’

MsInang (Diagnosis)

naimaAtasugniamiiehsnlElugie Sos Afandsanms
vh HCT #sluilaqiiufionldot] 2 inowide Seattle criteria® uae Baltimore

criteria® MNANSIN 2

An elderly Thai male with abdominal distension and new onset ascites g1



£15199 2 Lnasinnsanasealsa sos

Seattle criteria® Baltimore criteria®
Within 20 days of transplantation, 2 of Within 30 days of transplantation, hyperbiliru-
3 criteria binemia > 2 mg/dL (34.2 mol/L), plus 2 of the
following
1. Bilirubin > 2 mg/dL (34.2 mol/L) 1. Hepatomegaly, usually painful

2. Hepatomegaly or RUQ pain of liver origin 2. >5% weight gain

3. > 2% weight gain due to fluid retention 3. Ascites

a15197 3 Anwauznig MRIinulalugilae S0S (Aaudaseinaisiaenaisdnederaneias

7)

MRI features Number of cases (256)
Heterogeneous signals on TTWI/T2WI 221 (86.3)
Heterogeneous enhancement 189 (73.8)
Ascites 189 (73.8)
Hepatomegaly 167 (65.2)
Narrowing and blurring of intrahepatic IVC 167 (65.2)

ANWN959] (Imaging)
a = [~ } 2 v A . . .
NMIANHNUYDLHANNIIN magnetic resonance imaging (MRI) Tn
pae SOS™ enuens1ed 3
9aWeNDINeN (Histopathology)

ansaganendinendwiiodiuludinalsa SOS Snnudnuzans
sinusoidal congestion and dilatation LASNLLEALADA TR lymphocyte

A10-11

| v
WVINERLNLSIANTIIDIVIDNAUAUING
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M350 (Treatment)
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A59aY 2 Falag
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Practical points

1. 508 ifulsedinuletion usmaiindasualufihefifiadade
dosmnmaAtasauaslimasnminaasmanmnaedanmadeiiaadls
2. ¥1 Seattle WAy Baltimore criteria gnAnAusREIRasBRLhe
SOS Eluﬂ’sjmméﬁumiﬁﬂ hematopoietic cell transplantation é’dﬂyﬁﬂumjmﬁ
FIFEIHNAINN meﬁ'm oadadliinamarmaiaiinTaniuinnsinmitady
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A middle age Thai female
with progressive ascites with
jaundice and abdominal pain

3ui 7 AoMAU 2563 19a1 13.00-15.00
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Huhynavizesioons 1he pain score 8/10 AZLUL ALY Leanas shwsin
2089 3 kg 1w 5 idan lislednldande Sl nenemaasannas viaslsin
gRAEaEmaes Jaamumiaads uFeenufithalinmusiiefiwes 2IM IV
a9 udenms lamneaiin

« 3 \Paurian fenidnsniuanasraiiu OPD Fruldvhmsasia eye
examination Un& §4m533.8a@ TB 7.3 mg/dl, DB 4.9 mg/dl, AST 75 U/L,
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ALT 26 U/L, ALP 245 U/L, TP 7.86 g/dl, Albumin 2.56 g/dl, HBsAg nega-
tive, Anti-HBs negative, Anti HCV negative &9 consult med LL@WLSJVL@TNW
ATV

o 2 Floinon lasrasw.enau (@3N omeprazole, buscopan,
simethicone, domperidone YaIAUEIMIVNAILNY

o 5 33 avanan, 219 Auawnslalld feduldondeu 3 et e
013 T AanLiu SltheTiaadnuenannin dimdes smAeasnnTs faslate

1si5i%s 1aile Iifhimame IidTaameiaude deshandnemsn Tsansud
Useifana
o AU5EY6 Deep vein thrombosis at Right leg Al 2 Unaw an
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Current medication:

e Buscopan 1 tab oral tid pc
e Simethicone 1 tab oral tid pc
e Domperidone (10) 1 tab oral tid ac

e Omeprazole (20) 1 tab oral ac

Physical examination

e Vital signs: BT 39.8 +C, BP 100/62 mmHg, PR 120 bpm, RR 24 /
min, Ozsat 97% on room air

e General appearance: An asian woman, alert, good consciousness

e HEENT: Moderate pallor, marked jaundice, no exophthalmos,
no lid lag/lid retraction, no oral ulcer, no oral thrush, no injected pharynx
and tonsils, no parotid gland enlargement, Impalpable clavicular and su-
praclavicular lymph nodes, no thyroid enlargement

e CVS: No neck vein engorgement, tachycardia, no heaving and
thrill, PMI at 5™ ICS LMCL, normal S1, S2, no murmur

e RS : Equal breath sound both lungs, normal breath sound, no
adventitious sounds

e Abdomen: Mild distension, superficial vein dilatation, normoac-
tive bowel sound, mild tender at RUQ, Liver span 2 FB BRCM, palpable
left lobe of liver, shifting dullness positive, splenic dullness positive, no

CVA tenderness
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e Eixtremities: Pitting edema 2+ both legs, hyperpigmented skin at
right leg, no palmar erythema, no clubbing of fingers, no rash, no petechiae

e Lymph node: impalpable superficial lymph nodes.

e PR: good sphincter tone, normal rectal mucosa, no rectal shelf,
yellow feces

e Neuro-signs: oriented to time-place-person, stiff neck negative,

no tremor

asudrymuaoudoy

1. Progressive jaundice with signs of portal hypertension for 5
months

2. Acute fever with tachycardia for 5 hours

3. History of deep vein thrombosis at right leg

4. History of Graves’ disease in family

anusiy

Aihevdolny any 40 T sndreemsshmessnnu 5 o
fuflemstheuus v aslasnnu anuas 2 4 sz ifnefiaudengn
Sufianrian I@avl,;imam’;wwmmmﬁ'm@m arrasmeiiddiy wu
marked jaundice, superficial vein dilatation at abdomen and trunk, hepa-
tosplenomegaly, ascites ¢ pitting edema 2+ I@ SVL?,JW‘U cutaneous stig-
mata of chronic liver disease 4 palmar erythema, spider nevi Hudn an
U TRasm9a519Me Y 1Nt Budd-Chiari syndrome mﬁﬁq@w TeaBine
mmaﬁﬂaaﬁmaz portal hypertension 8Nk post-hepatic type. I@ﬂel,u
uiiﬂ’amwaﬁﬁaaﬁ@ﬁaﬂnmqmnm’;s%%@%@ﬁﬁﬂﬁﬁ@ hypercoagulable state
Wndueunsnuazlseidineil deep vein thrombosis Fananannaugae
ﬂﬁuﬁ%% I@U hypercoagulable state ﬁ‘mmafm3%aawﬁawamimfmmaﬁm
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UFemsoidaniasia lWuasmsaraitasanmsed
o [ ‘ﬂl ¥ A [ ‘:9; Aa K 1% a a ‘gﬂ/ [~ [ [
dwisuGaslfideundulumet Aateldamnmstinsfa@esndudusu
WS clinical sepsis e umeR@afioan ascitic fluid infection WSaiinsdia
‘gﬂj A [~ L% 1% ‘::I a 3: b2
o lunseuadan Wndu dasnrsiamameiandn uanantienise 14 1l
AR A Y @ Ao A A [N . -
NeTNATEST Hehennaas se A Graves® disease lunsaund dududa

AT TR U G RNENT NG Y SNasamIsnE lusyeen)

wansavNMVABVURUANTS

e CBC: Hb 8.9 g/dl, Hct 27.3%, MCV 74.61], WBC 12,700/cumm (N
91% L 7%), Platelet 124,000/cumm

e PT 15.6 sec, INR 1.46, PTT 44 sec

e BUN 11 mg/dl, Cr 0.83 mg/dl, Na 136 mmol/L, K 3.36 mmol/L,, Cl
112 mmol/L, HCO, 13 mmol/L,

o LFT: TB 14.4mg/dl, DB 10.5 mg/dl, AST 59 U/L, ALT18 U/L, ALP
135 U/L, TP 7.3 g/dl, Albumin 1.35 g/dl, Globulin 5.95 g/dl

e Hypercoagulable state work up: Anti-beta2 glycoprotein = 56.2
IU/mL (0-20), Lupus anticoagulant: positive, Anti-cardiolipin IgG = 10.3
(negative <12), Protein C = 66% (64-141), Protein S = 141% (61-127), Anti-
thrombin III = 96% (80-128) , JAK2V617F : negative, Blood for flow cytometry
for PNH : negative

e Autoimmune profiles: ANA = 1:80 nucleolar and homogenous
pattern, ANA 12 profile : Anti-dsDNA 1+ Anti-nucleosome 1+, Anti-dsDNA
= 365 IU/mL (negative <95IU/mL)

e TFT : TSH <0.0038 (0.35-4.94), FT3 = 8.44 pg/mL (1.71-3.71), FT4
= 2.99 ng/dL (0.7-1.48)

e TSH receptor antibody =28.38 IU/mL (0.00-1.75)

e Hypercoagulable state work up: Protein C =66% (64-141), Protein
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S =141% (61-127), Anti-thrombin III =96% (80-128), JAK2V617F : negative,
Blood for flow cytometry for PNH : negative

NNHAGFRVNRIUHTRMS wud K1)aeAfiasiy Antiphospholipid
syndrome 3anUfl Graves® disease wanamnsiwas fiheldsumsama CT

abdomen with contrast LNsLGN LNaEUEWNTIRAe Budd-Chiari syndrome

e NAMI61372 CT abdomen

oHepatobiliary : marked hepatomegaly with hypertrophy of Lt
lobe liver. Multiple collateral circulations are seen along superficial vein,
lumbar vein, esophageal varices, perigastric vein and splenorenal shunt.
With PHT. Interruption of intrahepatic part of IVC with azygos continua-
tion.
o GB : no stone or mass is detected
o Spleen : moderate splenomgaly
o Small amount of ascites.
Ahaag Primary Budd-Chiari syndrome from Antiphospholipid
syndrome ¢ Graves’ disease
msnwn Jileldsunsinwszezisnéay Enoxaparin aw1e 0.6
fadaes feflasldfimts vn 12 oa. uagldfumaSnmeng MMI awe 5
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findin3a fin 2 Win Suasass 321 Cholestyramine 11610 2 NEx Aiuvn 8 .
LLazmﬂﬁ%‘imﬁﬁN%m pEI MU Ae NS ;:Jﬂqammﬁa%u fAamamms
yhonasURTu e e Taenounduriu LET TB 2.5 mg/dl, DB 1.8 mg/
dl, AST 57 U/L, ALT25U/L, ALP 275 U/L, TP 6.06 g/dl, Albumin 2.18 g/dl,
Globulin 3.86 g/dl

CEH) sl%‘i']&l&%ﬁﬂﬁﬂ Primary Budd-Chiari syndrome 310
Antiphospholipid syndrome F2uNuUsl Greave's disease I@El LFT aaay
melu 2 Flanfudsdne wazAadl component 289 LFT FRaUndasune
91N Grave's disease woathelsfiouunndamaiendednudaseuds
amslaidian § LFT Aeundanawausl clinical liver failure 390 Budd-
Chiari syndrome ddludasiarsanisinuloals TIPS wag liver transr
plantation ‘lua‘mﬂm

NUNOUISSIUNSSURIAYIToY
Budd-Chiari syndrome (BCS)
unun
Budd-Chiari syndrome Lﬂuﬂﬁﬂiﬂé’uﬁLﬁmmmiaﬁé’ma@ heu
patic venous outflow tract bne/ s @wiUsEuALan WAIMIYRdU [3ifnend
amwma@ﬁﬂmt,auéaﬁ:mﬁﬂa wazlalflanmgain sinusoidal obstruction
syndrome’ ngallsndanandvh iAeussfulaansesia hepatic sinusoid 1fie
sinusoidal congestion, portal hypertension LAZAMIANAIVDIA NG AR
T portal vein lnefimanuafousniud a.e. 1845 g George Budd
Budd-Chiari syndrome Julsafinulé uailsivos gifeimsst 0.2 ola
1J5¥711n3 1,000,000 Ausinll druanagnilazanms 2 dotseang 1,000,000 At

= y Y o £y a = 1A =3 1
datiluisnziuan mwsﬂmaL%am@msﬁﬂm‘wmmmwmgﬂq@m 5-7 6
15an3 1,000,000 ausaDdniTumwemds ogipanhamaziuan’®
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MA15199 1

Hypercoagulable states Infections Malignancies Miscellaneous
Antiphospholipid syndrome Aspergillosis Adrenal carcinoma Behcet disease
Antithrombin deficiency Filariasis Bronchogenic car- Celiac disease

Factor V Leiden mutation
Methylenetetrahydrofolate
reductase C677T polymor-
phism

Myeloproliferative neoplasm
Oral contraceptives
Paroxysmal nocturnal hemo-
globinuria

Postpartum thrombocytopenic
purpura

Pregnancy

Protein C deficiency

Protein S deficiency
Prothrombin mutation
G20210A

Sickle cell disease

Hydatid cysts
Liver abscess
(amebic or pyo-
genic)

Pelvic cellulitis
Schistosomiasis
Syphilis

Tuberculosis

cinoma
Hepatocellular car-
cinoma
Leiomyosarcoma
Leukemia

Myxoma

Renal carcinoma.

Rhabdomyosarcoma

Dacarbazine therapy
Inflammatory bowel disease
Laparoscopic cholecystec-
tomy

Membranous obstruction of
the vena cava

Polycystic liver disease
Sarcoidosis

Trauma to hepatic veins
(from abdomen or thorax).
recent oral contraceptive use.

pregnancy

Primary Budd-Chiari syndrome

ﬂ’]l,%@]j/iﬁﬂ"ﬂmﬂ’lilﬁﬂ primary Budd-Chiari syndrome fa nzms

uwisdhwasioniiaind (thrombotic state) BswLindusmesaeay 76 Ndemny

fals @ﬂﬁjw myeloproliferative neoplasm Toeane polycythemia vera Lae

essential thrombocytosis Fanul@soray 50 laesnazny peripheral blood

smear ag’slummen‘ﬂﬂ@ LEBRNUANNRAUNGYR9 megakaryocyte 138 erya

throid colony fiflein@lulanszgn demsasrannuiiadnfvesdusimig

JAK2V617F mutation azfiudsfidretiuiumsifassle Snanuny JAK?
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mutation b@5oLay 37-45 °

U Wi 283 Hypercoagulable state ﬁlm VLGSWJ L

Factor V leiden mutation Lﬁlm odds ratio 289M3N@ Budd-Chiari
syndrome 12 1’

eumsuieshuaadanilsydusnad 1w Protein C, protein S gy
antithrombin 1T Uszdiuldenn @losnnasfiszsusasanameaslsndiv’

Antiphospholipid syndrome W‘LIVL(%J%B gae 10-30 I@ YATFIIAINLY ann
ticardiolipin wuldhesauas 20-31 &% lupus anticoagulant %38 anti-beta-
2-glycoprotein-1 antibodies iNes30Eas 4-5 R

Paroxysmal nocturnal hemoglobinuria wuldnedaeas 35 stnvin |
Lﬁmmiaq@éfﬂu hepatic vein UALAN #9393 peripheral blood flow
cytometry MavnemaAaLUndvas CDS5 way CD59 Aoty gold standard 14
Mt

Behcet disease WU l§30eias 30 laasinvh WiAnauRaUNGA infee
rior vena cava
H’]QNﬁWLﬁ@LLﬁSﬂﬁ%&@‘ﬁﬁﬁﬁ il deiaas i meﬁ'ﬂ@mmqm
AifieneaELasTanm 2.4 whuassnifaanu i@ hepatic vein 4
wan
Membranous obstruction of the inferior vena cava (MOVC) &{nWy
Turme@euaziansivuloenudii membranous web q@%uﬁ ostia 20911826
Aon uasfimerumafeusSaiugetetanay 45 Taafiguanlifiduude”
G meﬁluﬂ 191 hypereosinophillic syndrome, granulomatous venulitis,
ulcerative colitis visamadnidany atiae
laesawdn fihe Primary Budd-Chiari syndrome #33aWUA12¢mM3
wieshraaianRaUnd Sauas 79-84 Bnsaeay 25-46 e nuaetadaTInin

waglinuanuAnUn@seeay 102
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Secondary Budd-Chiari syndrome

mme;mmﬁmmmmmﬁamm malignancy %% hepatocellular
carcinoma, renal and adrenal adenocarcinoma, pri- mary hepatic heman-
giosarcoma, epithelioid hemangioendothelioma, sarcoma YDINADALNDA
@, right atrial myxoma %38 alveolar hydratid disease

YA A v @ = ° PN X

QQH’M?@NiMWUﬂﬁWNW?E‘m@L‘].IE]@LL?S%W'W&L‘WLT‘I@ thrombosis stnaa@
A o [ A X 1% A ' o A
Laa@@ﬂ‘l@ Nauladan focal nodular hyperplasia ﬂa‘ﬂwmmgﬁmqmma

Yo 1% | 1% ° YA Y A 1% A A A X .

mﬂm‘uzﬁaumwmaqwaamﬁlmmamaamelumu NINAUNALNDA inferior
vena cava §i% ¥i38MIYNNAVIRINYNNREALADA hepatic vein NAIAINMT

o A v [~ Y \«Ly15
m@mLﬁJaau@ummﬂumm@gmaamaaq@@m 9

ANWILTAINITNIIAFRN

¥ 2y

X L. P Y o AR o

#tlhe) Budd-Chiari syndrome Slomsuaaalevanenuy sty
FumbimIgedusmaaniien SunuBMADAERAFAL AT [T
AT

1A o v A X 2 %

laifionms numsgeduleeiiadey (asymptomatic BCS) dewulé3oy
avtlazanns 20 lagonaifievannldengadtaR LIS

Acute Budd-Chiari syndrome Wu59&az 20-30 Ha1malugig 1-3
A £ LY < P ) (% M oA .
1o Yianeg @UI@]‘H@LGJU Nuﬂmawaa LL@]VLNN hepatic encephalopathy
3¢61U bilirubin ﬁﬂqﬂs\i W\t 3-5 mg/dL Uy ¥AL aminotransferase %%»Lé} 2-3
wh

1AM IAULNEUTUMSS (fulminant BCS) wu laiae™ sinmalu
AMEJTIAN1E hypercoagulable state 19g/5ewiamasisassn Hiheazionns
1havinaquiss dule fgm fvhlugesiing 52 aminotransferase gssnn &

1 1 A 1Y 6
MILEAIRENITIAEIAAR hepatic encephalopathyvl,é/m ﬂslu 8 aUei @1
Alemunaz coagulopathy enusn bér

Chronic Budd-Chiari syndrome Wi l¢09308iag 60 Ha1msuusnn
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7 6 waw SnAFuuduaznMIzlvmsNgauYas hepatic decompression Han
ANUIMTEAIUDS collateral circulation 513??11’5@@@7%‘11@@ inferior vena
cava”

dmsuamsuazamsuaasiinutias dun 19 theias thlugasving
NN BDADBN WYNIAINT Lae hepatic encephalopathy Tumifinny
Femany b laitnerin®®

AT MR NSRS BT Mae AE LS AT TR
G‘flmaiwwazﬁum‘iaq@eﬁmawaamﬁa@ inferior vena cava™"

MIFTIRNNUHUFNTANANLTENU aminotransferase Ly alkaline
phosphatase ﬂﬁa%‘%agd%‘iﬂﬁ 3¢61U albumin, bilirubin En prothrombin 819
Undivideneundle mimmﬁﬂwﬁadﬁadwuﬁiﬁiaﬂuﬁwqm’h 3 g/dL uae
serum ascites albumin gradient WNNNNUIBWNIY 1.1 g/dL @ creatinine

91992892 [¢F LRI prerenal azotemia waylaiflsavlafinndt®

MSINARY FILFAI LALABMN FauLlasananasagds 39

* Abdominal pain, ascites, jaundice, HE « Abnormal liver tests
* Gl bleeding and /for ~ + Dysmorphic liver or enlarged spleen
* Enlarged subcutaneous veins / + Clinical or imaging features of PHT

Imaging studies: Doppler US, CT or MRI

Occluded hepatic veins or IVC
and/or
Cavo-caval or hepatic venous collaterals

Check imaging for 4 Work up for
* Tumori ion/enc nent (@ Budd-Chiari Syndrome prothrombotic
* Local factor condition(s)

ANNTULIITD981N59E L FNAuT MU ufladn@aas liver
biochemical tests™ g liver biochemical test avan@iviefenndf ¢ 019
qeiisvéi aminotransferase 993NN 5 whaeseUn@lu fulminant %30

acute Budd-Chiari syndrome
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Doppler ultrasound Y sensitivity Lae specificity 1NNI3eEAE 80
\flunon-invasive test waemen unwaiafieuriu computed tomography (CT)
WAE magnetic resonance imaging (MRI) R9esaadudusiuusn laeasny
ANUL hepatic vein ELW]ﬁ‘LL 1Tnel3ifiviTa reversed vi3e turbulent flow”

N3§1372 computed tomography (CT) @Y magnetic resonance
imaging (MRI) iafiuiums3fiasy wonantiuldlseidiv thrombus extension
ﬁﬁ'qmmﬂﬁm@éﬁ’mwmzﬁa (tumor thrombus) WAETILUTLNUAIINITINGEN
FENTIUNTUIIFI09RER  TINAINAA contrast WNUSNWIUE early
homogenous central enhancement (IgLANIEEF U909 caudate lobe) 533
NU delayed patchy enhancement of the periphery of the liver LLag prolonged
retention of contrast medium in the periphery (flip-flop phenomenon) 813
§1 caudate lobe hypertrophy WUvaaadan collateral shale vi3afi lugas
4 ! 122,33
Y1D93INAE

= v 3 3 ~ P a a
anmsanen s prospective study wWaaufieusydnsnm
289 doppler Ultrasound, CT way MRI ms3fiasie K198} Budd-Chiari
syndrome 173 118 Aanaaonndnsiugs usenhaidmeamafiuaneneiu®

§13U X-ray venography udaziiin gold standard 61%?11’5";3‘1‘1%0&8 Q)
@hLmulaﬁuamaamﬁa@ﬁq@cﬁﬂ@mm@ 31900 hepatic venous pressure
NaUNIGIALLAZYIN transjugular liver biopsy VL@QWJ LLG]NLSJﬁmMWLW‘iw invasive test
o GL A Y P % uVL I\/LQ-/QJ aa o 93
NNEINTIVUNTIHNTINEILIDULAIEN [N LeTUNII TR

‘:9: ‘Qﬂ/ ‘il £ a ° A v o o a a 4&'
mMassaTwiafidy funiuasidedia anafldsslumilunsdia
ANBULMNNISITINENUNG uedsfaAnenSamnd small hepatic venule
Wm%fﬁmwﬁlwﬁuﬁ centrilobular congestion, hemorrhage, sinusoidal
dilatation La¥ non-inflammatory cell necrosis predominate 81aWU fibrosis
1310 centrilobular areas 11NN periportal areas UL cirrhosis ¥158
WU large regenerative nodules USUNANTanaszag portal venous

perfusion 6%
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wensnilsa

INTIEUNTSENNULL cohort WUNSeTHaeRan 5 Pludtaqifuge
A9 Yaray 80 detladefivuandedanmasanaie \eun ¥éy albumin,
bilirubin, prothrombin msfishlsdasiauaznig encephalopathy 338U
M3Y52ids Child-Pugh score

Imehiaue prognostic model @1'1\‘1‘"] v Murad LLammvaéfLaua
Rotterdam criteria® %158 Langlet Lasansebaiaua prognostic index™ ol¥
Ut UgnMIT0ATI6

miwmmm%ﬂsl,umjm myeloproliferative neoplasm %uag'ﬁumi
siinlsn lifunzSadadansnnnimisinsndauannisndiu widasms
iam%ﬁ‘a@mé’mﬁmé’@m%‘auéfﬁl,aiemmﬂmjmﬁ'u

dvsuemandeslumafnamSe (HCC) 114 Budd-Chiari syndrome
fims@nin Systemic review TIWTI 16 M3ENETlanwLA pooled HOC
prevalence SLWE‘]J’JH Budd-Chiari syndrome ﬁﬂuﬂvl,a\i dusruudefanniedasay
15.4* uaﬂmﬂﬁuﬁmiﬁﬂwﬂu@iﬂammﬁzﬂw BCs 97 118 Inaindafionu
Uszanms 5 U wuhilgiidimseinmaiio HCC Sauay 47 lumsdnsdsnamdony
MNILALDY alpha-fetoprotein @127 slummuenidiasananuzdey Taemysy
15 ng/mL N positive predictive value Souaz 100 way negative predictive
value 30wz 917 lawaguiushliiihsrTsnsifianzesiulugiae Budd-
Chiari syndrome 30%s Taemsn979 ultrasound TaviBIEULY LALFTIATYEL
alpha-fetoprotein )N 6 e’

mspuasnu

AITATIINEAGLIN 1IN0 EaRnLING el snm
Fnmgsialeeniu amvgaenaniiia mslduaalniulugiheg polycythemia
veranurn dselemilumatosunsfinandongaslumsanidenunayinis
LL@ié’aVLaJﬁ??mgaMﬁjﬂ’m Budd-Chiari syndrome™ §3U polycythemia vera

A middle age Thai female with progressive ascites with jaundice and abdominal pain - 79

B



AN

FensSnmlsadne wu hydroxyurea, pegylated interferon, busulfan Wag
ruxolitinib U6 paroxysmal nocturnal hemoglobinuria fenamng
@ eculizumab™

mMasnmuuuduiiule (Step-wise approach) a1NNITANE
prospective, multicenter European study WUINMIINHLLL stepwise aps
proach 88@1MI380TINN 5 Uganssaeas 77

1. MIFNWIALENFIUMTHEI2a9Ra0 HWMITNINTULINLAY
A FINNMIFNNNLNRANSONNMIIAETIN Trwaan1siinandangndii

a A X . . da . A A AT das
Twaondoafinen LLaSiﬁﬁfﬂﬁQNI’i@VISJﬂTiLL‘NG]’J‘H@GLﬂ@@ﬂ\l@‘ﬂﬁ(ﬂ TGl
s heparin Na ngﬁﬂmﬁﬂu low molecular weight heparin LN
unfractionated heparin fanandesmafionnundadond aglissey

. . ISP . v a ) . 4 1%
anti-Xa activity 81 0.5-0.8 unit/ml tataekily warfarin Toe Wsesiuans
1 1 1% 1 & A Y 2 A v

INR 2g/58%719 2-3 wasliensia W lusvesens dlsifdenumBansumsndan
NN f§uennga Direct-acting oral anticoagulants (DOACS) flasama@nmn
G 11M35n Budd-Chiari syndrome

M3 FOUinaINAIE portal hypertension st i
UNUGAMNLWIIINITININ portal hypertension

2. MY angioplasty Wag stenting e lumeiimsdiudiuluzsdiue
(short-segment stenosis) YDINADALADA hepatic vein 938 inferior vena cava
weiwLI L AaMIEule R3astimanTadinenudiy doppler ultrasound i
svely® §aum3lien local thrombolytics tuilagifudiafitsz@ndmnladluns
371 Budd-Chiari syndrome®

3. M9¥ Transjugular intrahepatic portosystemic shunt (TIPS) ¥

‘:!I M Yo A Ay 1% 2 % @ @ A A Lo (%
Tumeflilesuvsesidamalums enéhumaudsihensdaevse ldsumssnm
$eenvBaI angioplasty WaY kAW NUNENINTIANSATIMITOATIFU
v = L v AV o o [y Ao
(128 INMIFNIN meta-analysis @ﬂwwvlmumﬁﬁmma TIPS {96913
An A AR v o 35‘:419./5 1 o o A v\/Lilzg o

AN 5 U DeTaeay 72.1%° s [dumasninaussnmsiaaaueu Lo ey
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fmseinufiuaash TIPS sxmnasenudwdwlunslaousolé™ lluweily
W6e portosystemic shunt WasanEthafddanmadeiiagdssouas 26
LAZNLINNIE shuntvLsJﬁmmﬁaamﬂﬁsJLﬁa@@@wé’u%faaaz 30 F9m3 Wendhums
Y A VL I o VL 299
Wi raaien Waansntlaaiula
4. marhdaasnsiu i lusen ld3umssnnéne TIPS wdranma b
aX A [ A Yo P A . . .
AU "NWIIVLGﬁa gae 20 mﬂmmwﬂu@m 8NN fulminant liver failure I@ VAN
NnmevdsmalasusuiisanmaseedialaasinSeuay 76 u 1 3 Sauay 71
Tu 5 9 wazdouaz 68 T 10 TP wumsndusdusiaas Budd-Chiari
syndrome $#asmMIndinasuduSasay 4-20 wagnuNAMINIvaImie
AuiRanangadulunaanidan hepatic vein LAY portal vein GavindaiL/aen,
o v A o [~ 2% 2 [~ o A Ao A £
¢ Ssflenusiiulumsldendhunmsudssnmasdanszen lunsdidsfiiade
A ‘ild [~ % A a a ] [~ a ‘Sl ‘Sl £ [~} L%
Wealsanfimaudshansdoninlng aehslsfenuiuslsafiearumaudssi
gaadoninLnGaniugnessy sansasnwvng ldanmsfenudi W factor
V Leiden mutation, prothrombin gene mutation, protein S 8¢ C deficienm

cies, LAY antithrombin deﬁciencygs.

AJWAUWUSUBY Thyroid autoimmunity ua: Antiphospholipid syndrome

xR ! 1 1A o v 6o a xR 7
QWﬂﬂTﬁﬂﬂ‘Hﬂﬂ’}%ﬂM@W‘U’ﬂﬂJﬂ’}']S\IﬂQ\IW‘H,ﬁﬂ% I@HNﬂW’iﬂﬂiﬂ’ﬂ%Wﬂﬁ’JH
I’i @VL‘Vli aa@ﬂ&i’h%lﬁu Graves’ disease ¥38 Hashimoto thyroiditis % 63190
§33NU Antibody 9839 Antiphospholipid syndrome 1@%38341% 12-54% L1
sinlsifioa1n13709 Antiphospholipid syndrome IWynIan&umuimaainm b
BZ\Tﬂ’JEJ Antiphospholipid syndrome §197a antibody 618 thyroglobulin (TgAb)
938 thyroperoxidase (TPOAD) Y38 Thyroid receptor (TRAD) b §11130)
1% 1 1 [~3 <A = ! v 1 1
mn‘waﬂ@ﬂizmm 18-27% LL@]@F_INV[ﬁﬂ@ﬂNﬂﬂJ‘].JNﬂ']’iﬂﬂH’]ﬂ’J%%aEJ‘WII’JTVLSJSJ
ARSI
X v L% % 1Y . . .
mﬂmﬁ@m‘mﬂmmmwwmw%rm EJI’?@ Autoimmune thyroid disease

ANTNOFIINY antibody 989 antiphospholipid syndrome 6 wetsinlsifionns
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Association Thyroid Autoimmunity & Antiphospholipid syndrome

No. of Population Antibody
controls

EEaEa

Marongiu et al.
1991

Petri et al.
1991

Diez et al. 1993

Paggi et al,
1994

Nabriski et al.
2000

Osundeko et al.
2001

Tektonidou et al.

2004

GD patients

GD (26) HT (26)

AITD pts

AITD pts

AITD pts

HT

AITD

ACL

ACL

Positive aPL in 38% of pts vs 0% of controls

No difference between pts and controls

No difference between pts and controls

Positive aPL in 54% of pts
highest aPL levels were observed in GD patients with severe
thyrotoxicosis and decreased following methimazole therapy

Positive aPL in 43% of pts

Positive aPL in 21% of pts

Positive aPL in 12% of pts vs 0% of controls

Innocencio et al.
2003

Mavragani et al.
2009

De Carvalho and
Caleiro 2010

De Carolis et al.
2004

APS pts

APS pts

APS pts

APS pts

TgAb, TPOAD

TgAb, TPOAD

TgAb, TPOAb

TgAb,TPOAD,
TRAD

ACL, anticardiolipin; AITD, autoimmune thyrold diseases; aPL, antiphospholipid; APS,
antiphospholipid syndrome; CNS, central nervous system; GD, Graves' disease; HT,
Hashimoto’s thyroiditis; RA, rheumatoid arthritis; RM, recurrent miscarriage; SLE, systemic

lupus  erythematosus; SS,

systemic sclerosis; TAI, thyroid autoimmunity; TgAb,

antithyroglobulin antibody; TPOAB, antithyroperoxydase antibody; TRAb, thyroid receptor

No TAI positive in APS pts

No significant difference

Positive TAl in 18% of APS pts

Positive TAI 27% of APS pts

Handbook of Systemic Autoimmune Diseases, 2008
Versini, Frontiers in endocrinology 2017

SipsnunuEiieiidu Graves® disease 33NMUANIY thrombolic

manifestation 81N Antiphospholipid syndrome I@EJB:\]‘]J’JH Graves’ disease

Tuildnunendasiumafiemauissnresfasifedndannraianatn wn

MINNTEAUYY factor VI, Fibrinogen Way Factor X activity™ Fadlies

NeAEn M Antiphospholipid syndrome with Graves’ disease

3n@2e IVC thrombosis Wag bilateral lower limb deep vein thrombosis * %9

Semuedeiughedlevhieus ldhadn

Practical point

1. Antiphospholipid syndrome MATDNLTINAY Autoimmune

X . [ i o @ 1o 8 v A A o v
thyroid disease VL@] LL@IGmmVLﬁm»LNmGLMm@awmﬂaaamaa@qmu gNEINh

WU Bgﬂ’s 2111 Graves’ disease
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2. Budd-Chiari syndrome 1uﬂ§ﬂ1 p7ed lHaaN Antiphospholipid

syndrome 39U Graves® disease #9vh iiinnzanidergesiuluaaniden

NN Graves® disease HONNNENTDITLMTHRAMIISHRALUNGNNMAT

ﬂaVLﬂ WALFRITNIYIA Graves® disease LWag antiphospholipid syndrome ﬂ’lll@j

N

19Nd1S9103v

1.

Janssen HL, Garcia-Pagan JC, Eliask, Mentha G, Hadengue A, Valla DC. Budd
Chiari syndrome: are view by an expert panel. J Hepatol 2003;38:364-71.

Shrestha SM, Okuda K, Uchida T, Maharjan KG, Shrestha S, JoshiBL, et al. Ende-
micity and clinical picture of liver disease due to obstruction of the hepatic portion
of the inferior vena cava in Nepal. J Gastroenterol Hepatol 1996;11:170- 9.

Valla D. Hepatic venous outflow tract obstruction ethiopathogenesis: Asia versus
the West. J Gastroenterol Hepatol 2004;19:5204-11.

Zhang W, Qi X, Zhang X, et al. Budd-Chiari syndrome in China: A systematic
analysis of epidemiological features based on the Chinese literature survey. Gas-
troenterol Res Pract 2015;2015:738548.

Ki M, Choi HY, Kim KA, et al. Incidence, prevalence and complications of Budd-
Chiari syndrome in South Korea: A Nationwide, population-based study. Liver Int
2016;36:1067-73.

Ludwig J, Hashimoto E, McGill D, Heerden JV. Classification of hepatic venous
outflow obstruction: ambiguous terminology of the Budd-Chiari syndrome. Mayo
Clin Proc 1990;65:51-5.

Valla DC. Primary Budd-Chiari syndrome. J Hepatol 2009; 50:195-203.

Smalberg JH, Murad SD, Braakman E, Valk PJ, Janssen HL, Leebeek FW. Myelo-
proliferative disease in the pathogenesis and survival of Budd-Chiari syndrome.
Haematologica 2006;91:1712-3.

Kumar SI, Kumar A, Srivastava S, Saraswat VA, Aggarwal R. Low frequency of

factor V Leiden and prothrombin G20210A mutation in patients with hepatic

A middle age Thai female with progressive ascites with jaundice and abdominal pain 83

b |



10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

84

venous outflow tract obstruction in northern India : a case-control study. Indian J
Gastroenterol 2005;24:211-5.

AggarwalR, RavishankarB, MisraR, AggarwalA, DwivediS, NaikSR.Signficance of
elevated IgG anticardiolipin antibody levels in patients with Budd Chiari syndrome.
Am J Gastroenterol 1998;93:954-7.

Hillmen P, Lewis SM, Bessler M, Luzzatto L, Dacie JV. Natural history of paroxysmal
nocturnal hemoglobinuria. N Engl J Med 1995;333:1253-8.

Bayraktar Y, Balkanci F, Bayraktar M, Calguneri M. Budd-Chiari syndrome: a
common complication of Behcetu™s disease. Am J Gastroenterol 1997;92:858-62.
Ollivier-Hourmand I, Allaire M, Goutte N, et al. The epidemiology of Budd-Chiari
syndrome in France. Dig Liver Dis 2018;50:931-7.

Darwish Murad S, Plessier A, Hernandez-Guerra M, et al. Etiology, management,
and outcome of the Budd-Chiari syndrome. Ann Intern Med 2009;151:167-75.
Valla D, Le MG, Poynard T, Zucman N, Rueff B, Benhamou JP. Risk of hepatic vein
thrombosis in relation to recent use of oral contraceptives. A case-control study.
Gastroenterology 1986;90:807-11.

Shah NL, Northup PG, Caldwell SH. A clinical survey of bleeding, thrombosis, and
blood product use in decompensated cirrhosis patients. Ann Hepatol 2012;11:686-90.
Okuda H, Yamagata H, Obata H, Iwata H, Sasaki R, Imai F, et al. Epidemiological
and clinical features of Budd-Chiari syndrome in Japan. J Hepatol 1995;22:1-9.
Parker RGF. Occlusion of the hepatic veins in man. Medicine 1959;38:369-402.
DeLeve LD, Valla DC, Garcia Tsao G. American Association for the Study of Liver
Disease: Vascular disorders of the liver. Hepatology 2009;49:1729-64.

Mitchell MC, Boitnott JK, Kaufman S, et al. Budd-Chiari syndrome: Etiology, diag-
nosis and management. Medicine 1982;61:199-218.

ChawlaY, KumarS, DhimanRK, SuriS, DilawariJB. Duplex Dopplersonography in
patients with Budd-Chiari syndrome. J Gastroenterol Hepatol 1999;14:904-7.
Miller WJ, Federle MP, Straub WH, Davis PL. Budd-Chiari syndrome: imaging with
pathologic correlation. Abdom Imaging 1993;18:329-35.

Tavill AS, Wood EJ, Kreel L, et al. The Budd-Chiari syndrome: Correlation between

DAASALALIWNEIS:UUNMDIGUOINSIHLUSINAINE, NUENEIU-SUNAU 2563




24.

25.

26.

27.

28.

29.

30.

31

32.

33.

hepatic scintigraphy and the clinical, radiological, and pathological findings in nine-
teen cases of hepatic venous outflow obstruction. Gastroenterology 1975;68:509-18.
Slakey DP, Klein AS, Venbrux AC, et al. Budd-Chiari syndrome: Current manage-
ment options. Ann Surg 2001;233:522-7.

Briere JB. Budd-Chiari syndrome and portal vein thrombosis associated with
myeloproliferative disorders: Diagnosis and management. Semin Thromb Hemost
2006;32:208-18.

Zhang CQ, Fu LN, Xu L, et al. Long term effect of stent placement in 115 patients
with Budd-Chiari syndrome. World J Gastroenterol 2003;9:2587-91.

Sharma S, Texeira A, Texeira P, et al. Pharmacological thrombolysis in Budd Chi-
ari syndrome: A single centre experience and review of the literature. J Hepatol
2004;40:172-80.

Perello A, Garcia-Pagan JC, Gilabert R, Suarez Y, Moitinho E, Cervantes F, et al:
TIPS is a useful long-term derivative therapy for patients with Budd-Chiari syndrome
uncontrolled by medical therapy. Hepatology 2002;35:132-9.

Bachet JB, Condat B, Hagege H, Plessier A, Consigny Y, Belghiti J, et al: Long-
term portosystemic shunt patency as a determinant of outcome in Budd-Chiari
syndrome. J Hepatol 2007;46:60-8.

Mentha G, Giostra E, Majno PE, Bechstein WO, Neuhaus P, Ou”Grady J, et al. Liver
transplantation for Budd-Chiari syndrome: A European study on 248 pa- tients from
51 centres. J Hepatol 2006;44:520-8.

Darwish Murad S, Valla DC, de Groen PC, Zeitoun G, Hopmans JA, Haagsma EB,
et al. Determinants of survival and the effect of portosystemic shunting in patients
with Budd-Chiari syndrome. Hepatology 2004;39:500-8.

Langlet P, Escolano S, Valla D, Coste-Zeitoun D, Denie C, Mallet A, et al. Clini-
copathological forms and prognostic index in Budd-Chiari syndrome. J Hepatol
2003;39:496-501.

Faraoun SA, Boudjella Mel A, Debzi N, et al. Budd-Chiari syndrome: A prospec-
tive analysis of hepatic vein obstruction on ultrasonography, multidetector-row

computed tomography and MR imaging. Abdom Imaging 2015;40:1500-9.

A middle age Thai female with progressive ascites with jaundice and abdominal pain g5




34.

3b.

36.

37.

38.

39.

40.

41.

86

Seijo S, Plessier A, Hoekstra J, et al. Good long-term outcome of Budd- Chiari
syndrome with a step-wise management. Hepatology 2013;57:1962-8.

Zhang F, Wang C, Li Y. The outcomes of interventional treatment for Budd-Chiari
syndrome: Systematic review and meta-analysis. Abdom Imaging 2015;40:601-8.
RenW, Qi X, Yang Z, et al. Prevalence and risk factors of hepatocellular carcinoma
in Budd-Chiari syndrome: A systematic review. Eur J Gastroenterol Hepatol
2013;25:830-41.

Moucari R, Rautou PE, Cazals-Hatem D, et al. Hepatocellular carcinoma in Budd-
Chiari syndrome: Characteristics and risk factors. Gut 2008;57:828-35.

Simonetto D et al. ACG Clinical Guideline: Disorders of the Hepatic and Mesenteric
Circulation Am J Gastroenterol 2020;115:18-40.

Nery FG, Vella DC, Vascular diseases of the liver, Sleisenger and Fordtan’s Gas-
trointestinal and liver disease. 11™ edition. (85);1321-4.

Versini M, Thyroid autoimmunity and antiphospholipid syndrome: not such a trivial
association, Front. Endocrinol 2017;8:175.

Jain. antiphospholipid antibody syndrome associated with graves’ disease pre-
senting as inferior Vena Cava thrombosis with Bilateral lower limb dVt. Clin Med

Insights Case Rep 2014:7:37-9 doi: 10.4137/CCRep.S15302.

DAASALALIWNEIS:UUNMDIGUOINSIHLUSINAINE, NUENEIU-SUNAU 2563




An elderly Thai female with
progressive jaundice and low
grade fever
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Uszidiada

landseddnvmadio? 2 Ghenassan HbAlc 7.4 % 3.0, 63 Wi
maznsndaunen o uavsvuuilsyam) uazlsaanudulafings 3fasie 10
=" Idl ana
U Suenagnadiin

- erNdInwA (open cholecystectomy) Wia 10 Trian fasandi
Tugahd

1 A va o A A I £ z
- \18\IL® pHUIIGARDIMIARDININAUNL

dse3Rendilaalszdn

- Gensulin 30-0-20 unit sc ac - Enalapril (5) 1x1 oral ac
- Manidipine (20) 1x2 oral pc - Vitamin B co 1x1 oral ac
- Omeprazole (20)1x1 oral ac - Folic acid (5) 1x1 oral pc
- Hydralazine (25) 1x1 oral ac - lactulose 30 ml oral hs

dszitdiuanaciay

- UfjenilsyiRguun’ Axgs visasudssmusmnagnaiu
- Uianlseid enda pmde enaaming engnnasyu niazewn
Tutlsemuiad

- URentlseiasuden dnenusame wis iasEnda

Jsziimsaums

- Uienlsnsiu lsaiden visalsansiauasauasy

Physical Examination

General appearance: an old Thai female, good consciousness, well co-
operative, BW 63 kg, Height 150 cm, BMI 28 kg/m2
Vital signs: BT 37 C, PR 84 /min, RR 16 /min, BP 120/80 mmHg
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HEENT: mildly pale conjunctivae, marked icteric sclera, no exophthalmos,
no parotid gland enlargement, no thyroid gland enlargement, no OC/OHL
Heart: apical beat at 5" ICS midclavicular line, no heave, no thrill, normal
S1S2, no murmur

Lungs: normal breath sound

Abdomen: surgical scar 10 cm at RUQ, no superficial vein dilatation, nor-
moactive bowel sound, soft, not tender, liver span 14 cm, no mass palpable,
splenic dullness negative, shifting dullness negative, fluid thrill negative
Extremities: no palmar erythema, no pitting edema

Lymph node: no superficial lymph node was palpable

PR: pale stool, good sphincter tone, no rectal shelf, no mass

Neuro: oriented to time-place-person, no flapping tremor

Skin: no rash, no petechiae, no spider nevi, no palmar erythema

NaaTIANISHRsLELANS

Hb 11.8 g/dl Het 34.2% MCV 87 fl RDW 20.8% WBC 9220 /uLL N 78.5% L
12.3% Platelet 313000 /uL

PT 13 sec INR 1.13 PTT 27.2 sec

TB 30.48 mg/dl DB 29.9 mg/dl AST 114 U/L ALT 116 U/L ALP 837 U/L TP
5.4 g/dl Alb 3 g/dl Glob 2.4 g/dl

HBsAg Non-reactive, Anti-HBs Non-reactive, Anti-HCV Reactive, Anti-

HIV Non-reactive

squilginaaguasnile

1. Epigastric pain with obstructive jaundice
2. Low-grade fever with weight loss

3. Hepatomegaly
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7 a a A ) %3 £ a
wih evel e g 759 NI?@?J%’MWJL‘].IWWN%LL&S@’J”IN@%I&%G@G a0
159WENLNAEMMIFINADITIARDININD 1 LHOUADUNISIWENLNE TN
a ] 2 a z Adl 1w % 6 o A ] ad
NamatenuiunasuSmaud &t U Iwsarig AN IR
widesta ue bifitama Joimslden o) uashmiinanas asaassmenud
= =Y 1 o ) v Y ] v a ;ﬂl 1
wdasnn Siule usaa W ldtaulugewasiassnuduamussme an
foyadanam miFintsemmanamegeiuamamMafinh @ Fasmemge
GUFIHNT aLL‘U'd\l(;T Gi! intraluminal, mural L% extraluminal obstruction
1. s6AN intraluminal obstruction I@ﬂumm@ﬁﬁﬂﬁmiq@ﬁu
uuulsl complete obstruction L‘ﬁuﬂmﬁ@ﬁﬂmamdLawiﬁaqm”m Wl
[ o A A v A [~ . |
mmstheviasiasinmaasenmandLé 31T UA AN parasite 1
Ascaris lumbricoides, Fasciola hepatica, Opistorchis viverrini ﬁﬂﬁlﬁ@
%3 L% A A & 1! L zd vAa v
smasiule wasdmaasandadlé Lmﬁlmﬂmmmumﬂimmaﬂwmmm
complete obstruction ADNINEINIEFTAR uet baiflanmseas cholangitis 7
sl intraluminal obstruction 39NAINNEiIDea
2. §1%631N mural obstruction Tenfin leviawty benign way
malignancy 7
2.1 primary biliary cholangitis, IgG-4 related cholangiopathy
DR ‘if\l 1A | A \/L =y o VL = £% 1% \/L =y
Elwﬂﬂ’mmu NHDIMTORUNRY LADINMITA RLNNLANELAN ag il
Useiddiusandniauaaledasw vh infenmetiaeas
2.2 Cholangiocarcinoma #iheaziiomsthaviasuuslsiguss
1 % = L% A A A %] tdl 7] z (%3 1
FINAUNDIMIFIHRDINNRDS wauﬂwwuhmﬂmmw o loesinasnu o
15 AR UNTITIAUILDILS I hilar ¥38 distal CBD laafitladeidesmaiie
156 @ enNReUNFvaviaNaFiuin® Primary sclerosing cholangitis, U5¢3
SursenuennsgnaviiiinansRsdoms@aizawens i Lavseiain
a4 A ¥ a9 o AV, ., X Moa aa. A
Va1 @uIing L val,uwﬂu@ﬂammu LLG]BEJNVL‘iﬂWWSJ@ﬂ’JHWLﬁM
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. . M 1 @ ¥ oA wa A | , X & o
cholangiocarcinoma A s iiudasfiUss Ganudesens °] WaTh 2936109
FUAUAIANNFN

3. §11GAMN extraluminal obstruction VAMINALTEAYEMILAL
16 1

3.1 Periampullary cancer % pancreatic head cancer, ampul-
lary cancer, distal bile duct cancer k¢ duodenal carcinoma éﬂ’a g8
% = A ;£| a = 1 a 9.°/ a a a o ra
FmAasemany Fafeaninsnevaswiamadwihausnamale vlea
ﬁawnaLauﬁwaq@é]’u (CBD obstruction) LagaanuUsaNinmaadlsnmsal

1 901 =) = & = A 1A 2 1 & a
vomdlenaduale Tauorafinsalufionistiariassandls uazwui

. . o 5 ' o ] Y R &R K X
81N17 constitutional symptom VL@] LL@]Q\IﬁVLSJW‘LI@ﬁ_JI@]’i’JB\IWJEJ WNNINISH
DL/

3.2 Metastasis malignant lymph node &;\I’j‘]_']’] 36N primary cancer
A4 e oa , de 8 e X on
VIDULAINNINILAY (metastasis) MNIGTL Lwﬂwm UTUUNNUTLIGLAZHTI
MY €JJG\ILNW‘LIHWL%@Jmﬁ primary cancer NGNALNAT AITYNMTRUAUIMN
RRENIGEY

. R o s X A . q

3.3 Infection L1 liver abscess I@ gUNNLED Tuberculosis ‘Vmﬂﬂ/i
Al mass lesion Soms 4 iGa%s 11aVIDILULRNLUUL LaghIN abscess N
Deaeravnaduindvi liAaemIsmansemimandeumn semnidauiing
& £ = 1 1 o 9./;8' o L 2N
na abscess m'oamwmﬁlm;mﬂwmmm@m anusiule e dadh g pihe
et

3.4 Infiltrative disease with mass forming lesion L% primary
hepatic lymphoma ¥ WiAaIMILaTRINUueNLY WSaLSHMEUT T
£97M3 B symptom §159a9memuiidimaasenmaasiaydule lé feenanam
o X Ve - o
Aezule ualamalumsifalsaiisiousnn

pehglaBemumIaTaisGNaNNNEESE wnrsdnanRIeas Ay
anatiagde aztesauanIaLazM RN L&
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walansiISgnaUIIAdSEOVNDY

AT 1-2 Liver cirrhosis with splenomegaly. Single large multilobulated mass sized 4.3x5.0

cm with delay enhancement at left lobe of liver. No ascites.

msuJawan1snsadNAavUURNNS

NNNEMIATIANRILGTGM 096 ﬁﬂﬁammqmﬂmagaﬁﬁu
YDIVDYNILAULNG %@ﬂﬁumgumiaﬁﬂiwmﬁaumﬁwﬁﬁﬂé’ﬁwmwmaLﬂm@zu
EMINTIBNTITNaNR DS TaIWad (CT whole abdomen) Wazae lwns
manmeazEudumItadeoseii iwﬁﬂsﬂuﬂﬁmmﬁw‘hLmulqﬁﬁmiaq@
o A o A o X ¢ ~ ¢ LAy
FANDLSENDUMITI NI sﬁﬂu@m UTEHINNALDNALTLADNNUNDINUNENNDY
ag’hu%nmﬁaﬁu ylFnefuaromadiuid 39famsaenaaaswiomadiv
9: = & Aﬂl [~ ;:!I ° LY A % A A zu 1
INATING L smﬂummewﬂmﬁ@mmﬁmmaaammam PANINEINUN
~ a 1 A A o R o 8§ R & G Y A
AN U aR AR RALSIA Y TV IEBNIINIENEISIeaNT AR
(lymphoma) shnfige Ssvhmesemsiosiidnmsdisids Téun LDH = 592
U/L 39atiuayunnsasiaeionhimnge

ueinghelsfeuanangisdnanfinees Iwu&ns levassaniin
wideslugasiog uarnnmInsiaseme inusiasshwdedanshumidue A9
Fawvhmasiazuiafnu luduiiatudumsitase

wan1smnsd9BuItaInNAU

Fubadun leRdnuneumisnnms i core needle biopsy laeinw
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mmé’ad@awﬁﬂﬁ microscopic NUNTRRVDIFL (hepatocyte) gmmuﬁé’ha
adRsE N naNTA AL (nucleus) Wouduirad Tunied cytoplasm &
PSsnoution wavsmasiansemtawiuaninlae (ymphocyte) lnafizmwe
AR GWSL‘VTE]__j (medium to large size) Lﬁjalﬂ gUNUYWIA normal lymphocyte
LLﬁBﬁﬁTﬁﬂ’iSﬂ?&l infiltrate Lﬁ@Lé@LLUU diffuse pattern Lﬁlaﬁmﬁamﬁwﬁm
e immunohistochemistry Wi positive §1a CD 20 gflml,‘]ﬂ% marker 9839 B
cell I@aﬁﬁﬂwmz@@ﬁﬁwmah cytoplasm MU cytoplasmic membrane L&Y
fadaag background

e

o 45
.'-z’.,‘.;ﬂf o

A519%L 88015888 HRE stain AT TWLHERAILN5EDN

Immunohistochemistry 58 CD 20
o o s & ) e & @ A )
A1 3-4 Ude waBuwiteansiu udnIN1IaNaINzaNTaaNzISEALRERY1Y (atypical
round cell proliferation) a1 lwusianzaiofy 5U221 uansn1sdan

immunohistochemistry e CD 20 lmeusiuidwigad lymphoma AR imm

munohistochemistry L wHu1A1aUBNWENT Fevsdtagasaiia B cell lymphoma

wamsnsaosuldeonluns:an

mimaa%mﬁamﬂhmsgﬂ WuNEansose mildly hypercellular trig
lineages marrow with 40:60 of cell:fat ratio I@EIVLS\I'W‘]_Jﬁﬂng histologic
evidence 2984 lymphoma mﬁ\lﬁlﬁiz@ﬁ
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AINN 5 mamimmvlzmiz@n bone marrow biopsy

n1s3Uode
1. Primary hepatic diffuse large B-cell lymphoma

2. Chronic hepatitis C infection

N1SSNuU

NNE obstructive jaundice GL%D;J‘]JQ g3 aﬁl@w’%umﬁﬁﬂﬁa i) primary
hepatic lymphoma EL%EEﬂ’JEI chronic hepatitis C infection %ﬂ Wuaiie diffuse
large B-cell lymphoma n13¥nm lugthem b Safumasnmndeaihheui
Han I@mﬁﬂfaﬂéﬁ%umlﬂu R-CHOP regimen \léfLLﬂ' rituximab, cyclophos-
phamide, doxorubicin, vincristine Wag prednisolone Wﬁdmﬂiéf CHOP
regimen 2 A IUTMAs A A IaRR ﬁﬂaaﬁmmsﬁ%mméﬁu
I@ammzﬁﬁwﬁaa%ﬂmwdmmi%ﬂmdalﬁaq §m3U chronic HCV infection
ansiasan sl dudaly WosmnmuifiuiaseAdrsfumeiads,
289M9Na lymphoma
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NUNJUISSIUNSSUISaL Primary hepatic lymphoma (PHL)

am%a@iamﬁwmﬁaaﬁmwLﬂumﬁamﬂaﬁ@%wmﬁwuﬂaaﬁq@lI@mﬂu
nzSwosradifiadonmiidssnautwnnasuunfduiuieme Taaudeen
2 ﬁﬁﬁ@sl,mj 1o Hodgkin lymphoma (HL) 8% non-Hodgkin lymphoma
(NHL) mn%@agamaa Thai Lymphoma Study Group Registry’ 3391 @.¢1.
2007-2009 WL A (median) whity 58 T Tnefidadiusasme : vl
WD 1.2:1 uagdldaaiuvad HL : NHL whiu 1:13

ﬁm%ﬂi’i@ Primary hepatic lymphoma ﬂfm%ﬁumﬁqﬁwﬂé’ﬁaa
loemuléi/szanndoras 1 999ngu non-Hodgkin lymphoma (NHL) Fanaa
Toe subtype finuniaefigafasiia Diffuse large B-cell T9ingavannidaay
46-96 VDINUIUKLL FasriTad lymphoma AeaTANLIAN L T
TnallswufishumbsBunanéi (extra-hepatic involvement) sulvnjeslugme
Uszanos 2 Tu 3 sesdihenionme uazagfinsranulsem st 21-86 T us
sulnjazor/lugng 50-60 IF°

BanMN LSRN SAnEe h3adUsnELE (HCV infection) o
wunadade hssusnaualdddouay 40-60 lugt1ae primary hepatic
lymphoma waTNAUSIUMS Lﬁlﬂxl%%‘snad lymphoma e diffuse B-cell non-
Hodgkin lymphoma’ Toevnlwuina lnlumsinelsedsbifaau uddoh
aduETumaGage hiaEese ww lisasusniau (hepatitis B virus),
Vb%aémé’mau% (hepatitis C virus), Human immunodeficiency virus (HIV)
waz Epstein-Barr virus (EBV) m345\‘1mﬁﬁﬁizwgﬁ@ﬁmﬁuﬁammmﬂ%ﬂ
Qﬁﬁmﬁuumwém (autoimmune disorder) m%amﬂ%mm@gﬂé’mﬁu

. . 2,3
(immunosup-pression)”

91N1Ssllaa1N1sildanv

N ! 1 1% 2 ~ [y .
;_gmaﬁ’;ﬂmy%mmammi‘m@wadummmmamu (right upper

quadrant) visauSosautl (epigastrium) Tugthe¥agay 50 a1afiamsves
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lymphoma-related B grade symptom iun famsidas WRDaNNASAL
TP TNE uaﬁmﬁimaﬁmmié’amﬁaqmmﬁaﬁwé’aﬂﬁ wu'ley
Uszanndoray 10 9a951h EaVOR O BaFT NIRRT SN YRS TS
Tiufiasy (direct infiltration of malignant cells) LLasmmﬁmﬁ@mﬂmiq@ﬁu
malﬁuﬁwﬁmﬁmiﬁmﬁmﬁnawﬁaémﬁa (periportal, perihepatic, or peri-
pancreatic) & weiwy e ssoray 1-2 maaﬁﬂw%&wmz lusuansms
aTRTmesulvnuUsysnmEesas 80 asasanLisiule (hepatomegaly)
wazaneTand lerauluzawias lagaimsuasanauansazeas < da1ms
AsannaEet) 9

N1SNSI0IUDAY

mMIaTAaMaiafid enanmanuanuReln®? leun mafianme
Ta999 anemia, A51anULEIALE092M6NA9 neutropenia, MafsEEULABITLN
sl,wﬁa@zja, M3352@U serum Lactase Dehydrogenase (LDH) qa%u, @3N
Fmavhawan sy Téun @nD&30% bilirubin, M alkaline phosphatase
(ALP) La¥@ aminotransferase ﬁ@ﬁu é’fm%ﬁmﬁm’aamiﬁu%m%a \% alpha
fetoprotein (AFP), carcinoembryonic antigen éﬁuelmmjagﬂwﬁ’m@hﬂﬂa

MRS AN sanlnajasiinuamfhufoudien (solitary
mass) EL%L%BG]‘]_I LEIDIRNLAN WA ) Nau (multlple masses) ¥38N3218
vhsile (infiltrative type)”" ANAFTIENELFARIEANSNIE F3NIRTIANL
aNuUe hypoechoic lesion 5@maﬂﬂ@ﬁ”amﬁaﬁuﬁm@ (normal liver
parenchyma) MSUNMInTaglersasenTsiaenfueas (CT scan) WU
anunuy slight perilesional enhancement (ringlike) VLG?%JEL% arterial Qg
venous phases Tosaglinudamimiadlaeaulnuas inudnunizaasiy
ufe FafinenafiuSedag bifidnsnsentuluynszas (no enhancement) aghals
Aenaeanuvaaidanmeeusifould 3un vessel penetration sign 49
Fusmezieuna lymphoma ueignansomylulseanlddne i carly stage
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hepatocellular carcinoma, cholangiocellular carcinoma® M3AFIAE L
a1z nauaviongist naxieasaayin W uenszning primary hepatic
lymphoma &% hepatocellular carcinoma @ {FaLan §mSUMIaTIade
@’s‘%%LLE\imﬁﬂhLWﬂﬂ (MRI) WwuanHtue hypointense lesion T T1W, hyperintense
lesion GL% T2W, nonspecific dynamic enhancement LLG]'GL% hepatobiliary
phase ¥WUA primary hepatic lymphoma Anazilansoy hypointense T
dalnny UONINAERMIATIage PET with fludeoxyglucose F 18/CT 9
Azl nUdn®L hypermetabolic foci TusiosrnimdamSontnyan 9
avnmanTatuiennduasuirada sy (hepatocyte) Qmmuﬁ
fenTas medium to large size 984 atypical lymphoid cell wazthangas
|Afi3i@ne immunohistochemistry 9WUA positive §ia CD 20 oo

at lymphoma %ie B cell’®

AR 6 WAN13MIA6IBLATDA ultrasound TuwgUae PHL'” (lesuawginguniwain Atsushi

Hiraoka 1§89 &.A. 2563)

g‘dfﬁtl NURNENUE heterogeneous hypo-echoic nodule E]gﬂ%ﬁ‘i’ll,mﬁﬁ segment Il
2005 lnefzauianlidmnian

5U921 wufl penetrating sign 284 hepatic vein aggnalusianiaw (gnAsru) uaz

{N192818284 intrahepatic bile duct (gnNAUY)
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4 o ¢ o1 v 18 v
AW 7-8 wan1sRTIImLLENgLsERanianasdesiasugiae PHL (v[mua%mm;sﬂmw

97N Kenya Kamimura L8 9 &.A. 2563) WUANWME low density NaWNIIERA

contrast (Qﬂﬂizﬂl) Lﬁaﬁ’mﬁﬁ[ﬂﬁi% arterial phase WU vascular penetrating

1w tumor (WagnAs212) A ring-like enhancement 13 portal phase (gnAsan)

wazlafinsnszaneaoe contrast 1 lUTuaian 1w vascular phase (gnesiam

Usz)

A15197 1 ANYAZANNLANANIBINTNNSSoRLARz AR SeWinagilaalsm Primary hepatic

lymphoma LL&% Hepatocellular carcinoma'®

tiﬂ Primary hepatic lymphoma Hepatocellular carcinoma

USG Hypoechoic wulang Hypoechoic, isoechoic 738
hyperechoic

CT Hypoattenuating LLa& non Arterial enhancement ZRLa% LAZITNU isodense

enhancing 738 minimally

enhancing

138 hypodense ﬁaglf[,% portal venous phase

LLae delayed phase

MRI fAanuwme enhancement LZ%
LREINWNG arterial WAL venous
phase ANYWU hypodense 1n

T1 waz variable 13 T2

Arterial enhancement 24RLa% WAZNU delayed
washout 1% venous phase 8133¢NWU isodense,
hypodense 738 hyperintense Tw T1 usznu

hyperintense luTe phase

Cirrhosis sinazlawusinin

NNYTNUTINAY

USG: ultrasound, CT: computed tomography, MRI: magnetic resonance imaging
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o > Y @ v o
AN 9 HANTIATIIRY MRI WUANWaLUNBY focal mass Ilﬂﬂt&la@i% T2w (gﬂmw A)

waz T1w (3Unaw B) sswuddardenlalevldaanisnadendwmdoniinnies
Funazvian1aiwis (hepatic blood and biliary vessels) (3Ugnes) Fofidnwms
Wwdeaiwiiariinisasaseiongsdaoninnes CT scan (UAMN C-E) uas
ANANTARIIZI6 (3UNN F) Tnenansialwitoandunudnums nodular
sclerosis Hodgkin’s lymphoma'* (Tﬁ%uamymgﬂmwmn Linda Calistri \ii® 16

n.A. 2563)

n1ssSnun

MTWAeN chemotherapy L‘]ﬂ%‘r’]ﬁ%ﬂ‘kﬂ%ﬁﬂwﬁﬁiﬁ’l%ﬁﬁﬁ%ﬂ_l primary
hepatic lymphoma I@"dﬁﬂﬁﬁﬂﬁwmﬂiaﬂiﬂﬁa Ams@nmn retrospective
cohort MW 24 AL’ GLWQ’:‘]J’AH primary hepatic lymphoma I@amﬂ%mﬁ
TALLLTIN Toemnnems ien rituximab wazenaiitna CHOP wui kel
Naﬁa Loe complete remission ﬁ%faaas 83 Lagdl b-year survival rate ‘171‘
ouay 87 Tudthefimsfadelh¥adusniand aaslasumsinmlaSasy
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Ampullary Lesions
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Abstract

An adenoma is the most common benign ampullary lesion. En-
doscopic papillectomy is the first-line therapy for ampullary adenoma
because it provides a high success rate and less complication when
compared with surgical resection. It is crucial to perform pre-endoscopic
resection assessment for intraductal involvement and the presence of
malignant features. Endoscopic ultrasound (EUS) is the modality of choice.
Cross-sectional imaging, including computer tomography (CT) scan and
magnetic resonance imaging (MRI), may be required to assess for regional
lymph nodes or distance metastasis if malignancy is suspected. There is
no standardization of techniques for endoscopic papillectomy; however,
a standard duodenoscopy, hot snare polypectomy, and pancreatic duct
stent placement are generally performed. Submucosal injection and abla-
tive therapy are also reported. Early adverse events, including pancreatitis,
bleeding, and cholangitis, are usually mild to moderate and usually resolve
with conservative treatment. In contrast, late adverse events, including
pancreatic or biliary stenosis, may require endoscopic intervention. There
is no consensus guideline for post papillectomy surveillance, but most
experts recommend continuing surveillance after resection as tumor

recurrence can occur.

Endoscopic Management of Ampullary lesions 103



AN

Introduction

Ampullary lesions can be benign, premalignant, or malignant,
as detailed in Table 1. Most of them are adenomas or adenocarcinomas,
which require definitive treatment.' For ampullary adenomas, the treatment
options include pancreaticoduodenectomy, surgical ampullectomy, and
endoscopic papillectomy.” Endoscopic papillectomy was first reported by
Suzuki et al. and has been accepted as an alternative treatment to surgery
for ampullary adenomas when possible.** However, severe complications
can occur, including pancreatitis, bleeding, perforation, and death. There-
fore, endoscopists should be familiar with endoscopic resection techniques

and able to recognize and manage complications properly.

Table 1 Etiology of ampullary lesions’

Benign Premalignant Malignant
Impacted gallstone Adenoma Adenocarcinoma
- Sporadic

- Associated with a polyposis
syndrome (eg. familial

adenomatous polyposis)

Papillitis Choledochocele (type 1l Metastatic cancer: Breast,
choledochal cyst) renal, melanoma
Hamartoma Intra-ampullary papillary tubular Intramural tumor: Carcinoid,
neoplasm stromal tumor, neuroendocrine
tumor

Heterotopic gastric mucosa

Lipoma
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Definition and indications

Endoscopic papillectomy is defined as the resection of mucosa
and submucosa of the duodenal wall in the area of anatomical attachments
of the ampulla of Vater, including the tissue around the bile duct and the
pancreatic duct orifices.” Surgical ampullectomy refers to the resection of
the ampulla of Vater via duodenotomy, including resection of pancreatic-
head tissue, followed by separating the reinsertion of the common bile
duct and main pancreatic duct into the duodenal wall. The indications
for endoscopic papillectomy are not well established. Several cases series
have been demonstrated the features of the ampulla that predict complete
endoscopic removal. The accepted criteria for endoscopic resection in-
clude lesion of less than 5 cm, no evidence of ductal involvement and no

. . . . 4
evidence of malignancy on biopsy or endoscopic appearance.

Pre-endoscopic resection assessment

A thorough endoscopic examination by duodenoscopy is required
before resection. If the ampulla demonstrates a slightly elevated or sessile
lesion with a regular surface, soft, movable and non-ulcerated appear-
ances, the benign disease such as ampullary adenoma seems likely.” The
features suggestive of malignancy are firm or hard, ulceration, friability,
spontaneous bleeding, induration, and rigidity of the ampulla on probing

(Figure 1).**°

Nonetheless, the endoscopic appearances alone cannot
always distinguish adenomas from adenocarcinomas. The use of a mag-
nifying endoscope and narrow-band imaging is helpful.®’ Tissue biopsy is
required before definitive treatment is carried out. However, malignancy
can be missed up to 30%, and coexisting adenocarcinoma cannot be

entirely excluded by mucosal biopsy alone.”"°
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Figure 1 Endoscopic appearances of ampullary lesions. A, a 7 mm ampullary adenoma. B, a
1.5 cm ampullary adenoma with patchy nodular mucosa consistent with low-grade
dysplasia. C, Markedly bulging ampulla with a mass-like lesion extruding from the
ampullary opening consistent with ampullary adenocarcinoma. D, The infiltrative

mass at ampulla with contact bleeding suggestive of ampullary adenocarcinoma.

Besides from endoscopic appearance of the lesion, evaluating
the extent of the ampullary adenoma is crucial. Endoscopic ultrasound
(EUS) and intraductal ultrasound (IDUS) with a 20 MHz frequency probe
can assess bile duct and pancreatic duct involvement. The extension of

the tumor into either duct can also be evaluated by cholangiogram and
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pancreatogram, obtained from endoscopic retrograde cholangiopancrea-
tography (ERCP) (Figure 2). Tumor with ductal involvement generally
requires surgical treatment; however, it has been reported that tumor
extension of either bile duct or pancreatic duct of less than 1 cm can be
resected endoscopically." ™

In terms of the assessment of nodal and distant metastasis in
cases of malignant lesions, CT and MRI are more superior compared to

endoscopic methods, as shown in Table 2.

Techniques

There have been no either specific guidelines or standardized
techniques for endoscopic papillectomy published thus far. In principle,

the techniques require endoscopic inspection, cannulation of the bile

Figure 2 The assessment of bile duct and pancreatic duct before endoscopic ampullectomy.
A, Endoscopic ultrasound (EUS) demonstrates a 2.6 x 2.2 cm hypoechoic mass
at the ampulla with distal common bile duct (CBD) involvement. B, Endoscopic
retrograde cholangiopancreatography (ERCP) reveals distal CBD extension of

ampullary carcinoma, and a 5 mm filling defect above consistent with a stone.
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Table 2 Diagnostic accuracy comparison of imaging modalities for assessment prior to

endoscopic ampullectomy

Accuracy
Assessment
CT MRI EUS ERCP IDUS

Intraductal tumor 84.4%" 59-63%"° 919%"° 84%"° 90%"’
extension
Staging

- T staging 26.1%'°  53.8%'° 63%-90%'*"® - 78%-88.9%'""°

- N staging 435%'  76.9%'® 66.7%'® - -

CT, computer tomography; MRI, magnetic resonance imaging, EUS, endoscopic ultrasound;
ERCP, Endoscopic retrograde cholangiopancreatography; IDUS, intraductal ultrasound.

duct and pancreatic duct to assess ductal involvement, in case the lesion
was not previously evaluated by EUS, snare polypectomy with or without
submucosal injection, tissue retrieval, followed by pancreatic duct stent
placement (Figure 3). The need for a prophylactic antibiotic is not well
established.”

The need for routine sphincterotomy has been a topic of debate.
Most experts would recommend pancreatic sphincterotomy, whereas
biliary sphincterotomy may be needed if the bile flow is absent. The sub-
mucosal injection is generally not required, but it may be helpful in lateral
spreading or flat lesions. Some experts recommend submucosal injection

with diluted epinephrine before resection.”*

Regarding snare type and
electrosurgical settings, a braided snare and blended electrosurgical
current (50-60 J) are generally used in cutting or coagulation mode. An
“en bloc* resection is recommended, but a piecemeal resection can be

performed for large lesions. The resected tissue can be retrieved using a
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Figure 3 Endoscopic ampullectomy of ampullary adenoma. A, Endoscopic view of the le-

sion. B, Successful pancreatic duct cannulation followed by hot snare resection
of the lesion while leaving the wire in the pancreatic duct. C, The adenoma was
completely resected. D, A 5 Fr, 5 cm pancreatic duct stent was placed. E, The
“en bloc” resected ampulla was retrieved. F, Endoscopic view of post endoscopic

papillectomy at 2 weeks.

Roth-net and it should be done immediately to prevent tissue migration into
the distal small bowel from peristalsis and air insufflation. If some residual
adenomatous tissue is observed after resection, argon plasma coagulation
(APC) can be applied for tissue ablation. Other choices are laser therapy,
photodynamic therapy, monopolar or bipolar electrocoagulation. Pancreatic
duct stent should be placed before tissue ablation to avoid injury around
the pancreatic duct orifice.”

In general, placement of prophylactic pancreatic duct stent is
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recommended after resection to prevent post-ERCP pancreatitis based on
the small prospective study of Harewood et al. and nonrandomized data.”**
An abdominal X-ray should be obtained within two weeks to confirm the
spontaneous dislodgement of the prophylactic single pigtail pancreatic
duct stent. If the stent is present on the X-ray, it must be removed endo-
scopically to minimized the risk of pancreatic ductal injury.*® The routine
endobiliary stent placement for prevention of post-ERCP cholangitis is not

recommended.”*"* The summary of described endoscopic papillectomy

techniques is shown in Table 3.

Adverse events

The overall procedure-related adverse events of endoscopic pap-
illectomy (ranges from 8%-35%) are lower than surgical ampullectomy
(ranges from 25%-65%).%** The adverse events can be classified as early
and late. Early complications are pancreatitis (6%-15%), bleeding (2%-16%),
perforation (0%-4%), and cholangitis (1%-2%) respectively.”* Most of the
post-ERCP pancreatitis is usually mild to moderate and resolves with
conservative treatment. The common measures to prevent post-ERCP pan-
creatitis include prophylactic pancreatic duct stent placement and rectal
indomethacin. The administration of rectal indomethacin has been shown
to provide more benefits than temporary pancreatic stents in a randomized
study.” Post-endoscopic papillectomy bleeding is mostly controlled with
conservative treatment and endoscopic hemostasis.” Carbon dioxide insuf-
flation should be used as it reduces the risk of pneumoperitoneum in the
case of duodenal perforation.” Late adverse events include pancreatic or
biliary stenosis (0%-8%). These complications usually require endoscopic

therapy, such as sphincterotomy, stent placement, and balloon dilation.”
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Table 3 Summary of reported endoscopic papillectomy techniques

Aim

Techniques

Recommendation’

To facilitate CBD and PD
assessment or provide
pancreaticobiliary drainage
after papillectomy

PD sphincterotomy”
- Routine PD sphincterotomy
- As needed PD sphincterotomy
Biliary sphincterotomy®
- Routine biliary sphincterotomy’

- As needed biliary sphincterotomy®

22,29-34

13,31-32

22,24, 29-34,

No consensus

To lifting tumor from duodenal
wall or decrease the risk of
bleeding

Submucosal injection”®

- Saline injection®****
- Saline/epinephrine®?°*°

- Epinephrine injection®®*""*®

No consensus

To cut ampulla from

duodenal wall

Electrical current

- Pure cut®”%%

_ Endocut24,32,35736,46748

- Blended cut

- Pure coagulation®

No consensus

To destroy residual superficial
adenomatous tissue after

Ablative therapy
- Argon plasma coagulation

22,29, 32-40,44,47-50

Can be used

(not routinely used

snare resection - Bipolar electrocautery,49 monopolar/ as primarytherapy)
multipolar coagulation®**
- Laser therapy™
- Snare tip coagulation,*® heater probe,*’
autocut™
To prevent post-ERCP Routine pancreatic duct Recommended
pancreatitis, reduce risk for stent?!#450,39730:40,42-43:46-48,51-52
PD stenosis, allow safer
use of ablative therapy
To reduce risk of cholangitis ~ Routine endobiliary stent®® %242 Not
and promote adequate biliary recommended

drainage after procedure

‘Recommendation based on the guideline of American Society for Gastrointestinal Endoscopy®®
?Performed if intraductal growth was identified in one study®’
®Only for lesions with lateral extensions and flat in one study®*
° Only if lateral duodenal sides were affected in one study™*
PD, pancreatic duct, CBD, common bile duct; ERCP, Endoscopic retrograde cholangiopancreatography
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The Mortality after endoscopic papillectomy is rare (0%-0.7%).”

Outcomes

The overall success rate of endoscopic papillectomy, defined as
complete resection of the visible tumor, is approximately 79% (ranges
from 29% to 100%).”® However, the definition of “success® is different in
various studies.” Recurrent benign lesions occur in 20 %. The tumor size,
high-grade dysplasia, the presence of an intraductal tumor and coexist-
ing familial adenomatous polyposis syndrome (FAP) are the proposed risk
factors for recurrence in several studies.””"

Post endoscopic papillectomy surveillance is recommended in all
patients to detect the recurrent neoplastic tissue.” Nevertheless, there are
no standard guidelines for the interval and duration of surveillance. Various
published studies report the surveillance method using endoscopy with
photographic documentation and scar biopsy, initially at 3 to 6 months
after the index procedure and then regular follow-up at 3 to 6 months,
6 to 12 months, for 2-5 yealrs.37 Some studies recommend a surveillance
strategy for sporadic (non-FAP) ampullary polyps similar to colonic polyps
treated with piecemeal resection; however, the endpoint for surveillance
has not been established.”* For FAP patients, endoscopic surveillance
should be performed every 3 years. The proposed management algorithm

for ampullary lesions is delineated in Figure 4.

Conclusion

Endoscopic papillectomy is currently the mainstay therapy for
ampullary adenomas without malignant features and evidence of bile

duct and pancreatic duct involvement. There is no definite guideline for
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( Adenoma on forcep biopsy ]
|

v
<5cm, >5cm,
No malignant features, Malignant fsatumsf,
no intraductal ductal extension HGD or carcinoma in situ (T0)

- TO, T1, LGD or HGD
- Absent intraductal

-T2,T3,T4, HGD
- Intraductal involvement/

Snare ampullectomy

- En bloc: if <2cm

involvement/ lateral

- Piecemeal: if >2 cm lateral extension

Ablation of residual tissue
Pancreatic stent placement
+ Sphincterotomy

Surveillance

extension

Surgical

candidate

Palliative treatment
Stenting

Figure 4 Proposed management algorithm for ampullary lesion, adapted from Patel R. et al.>

"Endoscopic appearance of malignant features include firm, fixed, ulceration, friability, sponta-
neous bleeding, induration and rigidity on probing.

endoscopic resection techniques and surveillance protocol; however, hot
snare polypectomy and PD stent placement are the key elements. The treat-
ment efficacy is reasonably good with low adverse event rates. Therefore,
proper patient selection, adequate endoscopic evaluation before resection,
appropriate resection technique, and early recognition of complications

are essential for the endoscopic management of ampullary lesions.
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Introduction

Superior mesenteric artery syndrome (SMAS) was first introduced
by Professor Rokitansky ' from autopsy in 1842. After that, in 1972 Wilkie
published the series of SMA syndrome in 75 patients. SMA syndrome is
also known as Wilkie’s syndromez,chronic duodenal ileus, aortomesenteric
duodenal compression or cast syndrome.’ This is a rare interesting phe-
nomenon caused by the narrow angle between superior mesenteric artery
and aorta, which results in compression of the third part of duodenum.
The predisposing factors may include anatomical variations or any condi-
tion associated with rapid weight reduction such as anorexia nervosa®,
tuberculosis®, burn®, weight reduction following bariatric surgery’ or repair
of an aortic aneurysm. The largest case series of Lee et al.® showed that
SMA syndrome occurred more frequently in female patients between 10
and 39 years of age. Clinically, typical symptoms of SMAS are nausea,
anorexia, early satiety, vomiting, postprandial fullness and abdominal
pain. Diagnosis requires radiologic studies in patients with symptoms

suggestive of SMA syndrome.”
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Pathophysiology

The superior mesenteric artery (SMA) is a major artery of the ab-
domen, which originates from a second ventral branch of the abdominal
aorta supply part of the duodenum, a portion of the head and the pan-
creatic body, the entire small intestines and the large intestine up to the
right two-thirds of the transverse colon. The SMA leaves the aorta at the
level of the first lumbar vertebra, creating an acute angle. The third part
of the duodenum passes between the aorta and the superior mesenteric
artery at the level of the 1.3 suspended by its attachment to the ligament
of Treitz. Normally, SMA usually forms an angle of 45+ to the aorta (nor-
mal angle ranges from 25+ to 60+)*° fat and lymphatic tissues around the
SMA provide protection to the duodenum against compression by the
artery. Thus, any illness resulting in rapid weight loss can cause a more

acute angle (<22+) or decreased aorto-mesenteric distance less than 8 -10

| AP view | Lateral view

Ligament of Treitz <~

Stomach

Aorta

Inferior _
vena caca |

Supenor
mesenteric artery

Left renal vein

—— Fat pad ——

Duodenum

E):mrienu’m :
Normal Duodenal compression

Superior
mesentenc artery

Fig. 1 Anatomy of adjacent organ of superior mesenteric artery and aorta (adapted from

Uptodate'®) (A) Antero-posterior view (B) Lateral view
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mms'"’ causes compression of the third part of the duodenum resulting
in SMA syndrome." If the SMA also compresses a left renal artery, which
is called Nutcracker syndrome, then patient has the symptoms of left flank

pain and hematuria."”

Predisposing Factors for Superior Mesenteric Artery Syndrome

SMA syndrome is most commonly seen after a rapid significant
weight loss, but other etiology can also cause SMA syndrome such as
anatomical variation, severe medical illness causing sudden weight loss,

trauma and post-surgical condition (Table 1).

Table1 Predisposing Factors for Superior Mesenteric Artery Syndrome (adapted from Geb-
hart, T. (201 5). Superior Mesenteric Artery Syndrome. Gastroenterology Nursing,
38(3), 189-193.%°

Anatomical variations Superior mesenteric artery with low origin'*
Short Ligament of Treitz®

Scoliosis'®

Loss of mesenteric fat Anorexia nervosa
Excessive exercise
Gastric bypass surgery
Malignancy
Infection (Tuberculosis, Strongyloidiasis'®, Brucellosis'’, AIDS)

Disease of malabsorption

Trauma Spinal cord injury
Abdominal trauma

Burn'®

Post-surgical condition External compression (Cast syndrome)19
Spinal correction surgery
Abdominal surgery

Aortic aneurysm repair
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Clinical features

The patient might present with acute symptoms of gastric outlet
obstruction such as postprandial epigastric pain, sense of fullness, early
satiety, belching, nausea and bilious vomiting.® The symptoms are usually
relieved when in the left lateral decubitus, the prone position or knee-
to-chest position due to the mechanism that reduces the small bowel
mesenteric tension at the aorto-mesenteric angle.'”In acute presentation,
patients may have an abdominal distension, tenderness and a succussion
splash due to duodenal obstruction, but in chronic cases may present with
vague abdominal symptoms and recurrent abdominal pain, associated

21,22

with vomiting or dyspepsia.

The diagnosis

The diagnosis of SMA syndrome is based on clinical symptoms

and radiologic evidence of third part duodenal obstruction.®

Imaging
Plain radiograph

Plain X-rays of the abdomen in the upright and supine positions
contribute little to diagnosis. Significant gastric distention can be seen
with an air-fluid level in the stomach and duodenum, double bubble sign

and absence of air in the remainder of the gut.

Upper GI study

In upper GI study in SMA patients showed dilatation of the stom-

ach, first and second part of the duodenum with abrupt vertical linear ex-
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Fig. 2 Plain flm abdomen upright position of A 58 YOM presented with postpandrial

vomiting revealed gastric dilatation with air-fluid level.

trinsic compression of the third part duodenum, a collapse of fourth part of
duodenum and jejunum which is located distal to the crossing of the SMA,
reflux of the barium contrast proximal to the obstruction (antiperistalsis)
and delayed gastroduodenal transit more than 4-6 hours can be found. In
some patients, the obstruction is relieved when posture changes into a
prone, left lateral decubitus and knee chest position. Hayes’ maneuver
(pressure applied below the umbilicus in cephalic and dorsal direction)
which elevates the root of small-bowel mesentery can also relieve the
obstruction.” Upper GI study does not seem to be sensitive enough due

to the intermittent course of SMA symptoms.
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Fig. 3 A-C revealed UGI study of SMA syndrome patients who presented with postpan-

drial vomiting after lost 10 kg in a month. (A) and (B) showed dilatation of the
stomach, first and second part of duodenum with abrupt change in caliber at third
part of duodenum, a vertical linear extrinsic compression band (arrow in picture A)
over the third part of duodenum was seen. (C) The obstruction was relieved when

posture changed into a prone position.

Computed tomography

Computed tomography with contrast injection is the best diag-
nostic of choice to confirm the mechanical obstruction and visualize the
cause of extrinsic compression as the SMA crosses the third part of the
duodenum.” The radiologic findings suggest extrinsic compression of
the third part of the duodenum between the SMA and the aorta, a dilated
duodenum, an aortomesenteric distance of <8 mms or an aortomesenteric
angle of <25+ .” The aortomesenteric distance is defined as the minimum
distance at the level where the duodenum passes between the SMA and
aorta. The aortomesenteric angle was measured as the angle between
the aorta and SMA on sagittal images.® These parameters are shown in

Figure 4.
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Fig. 4 The computed tomography with contrast injection of same patient showed (A)
Axial plane revealed narrow aortomesenteric distance (6.28 mms). SMA and aorta
compress the duodenum in between. (B) Sagittal plane revealed narrow aorto-
mesenteric angle (20°) and aortomesenteric distance (6.11 mms) compressing

the duodenum in between.

Endoscopy

Endoscopy is indicated to rule out an intrinsic cause of duodenal
compression such as peptic ulcer, stomach cancer or duodenal cancer. A
large amount of old food remaining in stomach and proximal duodenum or
narrowing of the third part of duodenal lumen due to external compression
may be seen. Sometimes endoscopy may visualize a pulsatile extrinsic

compression, suggestive of this condition.

Treatment

Once diagnosed, conservative treatment by decompression of the
stomach and duodenum with a nasogastric tube should be performed;

electrolytes should be corrected and nutritional support provided with
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Fig. 5 (A, B) Esophagogastroduodenoscopy showed narrowing lumen of the third part

duodenum.

enteral feeding through the nasojejunal tube, which is past the point of
compression, or total parenteral nutrition.” The benefit of nutritional sup-
port is increasing body weight and restoration of retroperitoneal fat. When
tolerated, oral feeding should be resumed simultaneous with lying in the
left lateral decubitus position during meals; motility drugs may also be

28 .
7% The overall success rate of the conservative

helpful in some patients.
treatment in one study was 71.3 %, while the overall recurrence rate was
15.8 %.°

In addition, the specific treatment of SMA syndrome also de-
pends on the cause of disease. If conservative treatment fails, together
with progressive weight loss, indigestion or the syndrome occurred from
anatomical disorders, surgical intervention is considered to be the next
option of treatment. The different surgical options include section of the
ligament of Treitz”, gastrojejunostomy and side-to-side duodenojejunos-

tomy. Most surgeons prefer side-to-side duodenojejunostomy due to the

higher success rates when compared to the other surgical options and
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low risk of post-operative adhesion. Some studies revealed success rates
of about 80-100%. In 1998, Gersin and Heniford proposed laparoscopic
minimally invasive duodenojejunostomy which can reduce post-operative
pain, and shortens length of stay in hospital, but this technique requires

: 25
an experlenoed surgeon

Conclusion

SMA syndrome is a rarely cause of potentially life-threatening
mechanical duodenal obstruction in adults. The similarity of clinical
presentations with other gastrointestinal disease might complicate the
diagnosis. Keeping in mind appropriate radiologic and endoscopic inves-
tigation is essential for diagnosis. First line treatment is conservative with
decompression, posturing maneuver and nutritional support should be

considered, but surgical intervention may of necessary in some patients.

References

1. Rokitansky Cv. Handbuch der pathologischen anatomie, first ed., Brau- muller and
Seidel, Vienna Wren. 1842:187.

2. DPD W. Chronic duodenal ileus. Br J Surg 1972:204-14.

3. Welsch T BM, Kienle P. Recalling superior mesenteric artery syndrome. Dig Surg
2007;24:149-56.

4. Lee CW, Park MI, Park SJ, Moon W, Kim HH, Kim BJ, et al. [A case of superior
mesenteric artery syndrome caused by anorexia nervosal. Korean J Gastroenterol
2011;68:280-3.

5. Limaye CS, Karande SP, Aher SP, Pati KA. Superior mesenteric artery syndrome
secondary to tuberculosis induced cachexia. J Assoc Physicians India 2011;59:
670-1.

128  DAAISALNAUIMNES:UUMDIAUOINSIKDUSINATNE, AUENEU-SUOIAL 2563



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Adams JB, Hawkins ML, Ferdinand CH, Medeiros RS. Superior mesenteric artery
syndrome in the modern trauma patient. Am Surg 2007;73:803-6.

Goitein D, Gagne DJ, Papasavas PK, Dallal R, Quebbemann B, Eichinger JK, et al.
Superior mesenteric artery syndrome after laparoscopic Roux-en-Y gastric bypass
for morbid obesity. Obes Surg 2004;14:1008-11.

Lee TH, Lee JS, Jo Y, Park KS, Cheon JH, Kim YS, et al. Superior mesenteric artery
syndrome: where do we stand today? J Gastrointest Surg 2012;16:2203-11.
Pasumarthy LS, Ahlbrandt DE, Srour JW. Abdominal pain in a 20-year-old woman.
Cleve Clin J Med 2010;77:45-50.

Sophia R, Bashir WA. Superior mesenteric artery syndrome. New Advances in
the Basic and Clinical Gastroenterology. London: IntechOpen Limited; 2012. p.
415-18.

Ahmed AR, Taylor I. Superior mesentric artery syndrome. Postgrad Med J
1997;73:776-8.

Venkatachalam S, Bumpus K, Kapadia SR, Gray B, Lyden S, Shishehbor MH. The
nutcracker syndrome. Ann Vasc Surg 2011;25:1154-64.

Scovell S, HamdanA. Superior mesenteric artery syndrome. UpToDate, Inc. 2017
Mar 6.

Strong EK. Mechanics of arteriomesentric duodenal obstruction and direct surgical
attack upon etiology. Ann Surg 1958;148:725-30.

Smith BG, Zargar MH, Thomson JD. Low body mass index: A risk factor for superior
mesenteric artery syndrome in adolescents undergoing spinal fusion for scoliosis.
J Spinal Disord Tech 2009;22:144-8.

Lee MG Terry SI. Arteriomesenteric duodenal occlusion associated with strongy-
loidiasis. J Trop Med Hyg 1989;92:41-5.

Prasad S, Lingadakai R, Chethan K, Abdul Z. Superior mesenteric artery syndrome
secondary to brucellosis - A case report. Indian J Surg 2010;72:265-7.

Lescher TJ, Sirinek KR, Pruitt BA Jr. Superior mesenteric artery syndrome in
thermally injured patients. J Trauma 1979;19:567-71.

Hutchinson DT, Bassett GS. Superior mesenteric artery syndrome in pediatric

Superior Mesenteric Artery Syndrome 129




130

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

orthopedic patients. Clin Orthop Relat Res 1990;250:250-7.

Gebhart T. Superior Mesenteric Artery Syndrome. Gastroenterology Nursing.
2015;38:189-93.

Gustafsson L, Falk A, Lukes PJ, Gamklou R. Diagnosis and treatment of superior
mesenteric artery syndrome. Br J Surg 1984;71:499-501.

Zaraket V, Deeb L. Wilkie’s syndrome or superior mesenteric artery syndrome:
fact or fantasy? Case Rep Gastroenterol 2015;9:194-9.

Datey A, Datey S, Saki P, Ingle V, Kumbhkar A. Superior mesenteric artery syn-
drome - areview. Journal of Evolution of Medical and Dental Sciences 2014;3:1426-
33.

Shah D NS, Thind S, Kuber R. Superior mesenteric artery syndrome: an uncommon
cause of abdominal pain mimicking gastric outlet obstruction. Ann Med Health
Sci Res 2013;3:(Suppl 1):524-6.

Le Moigne F, Lamboley JL, Vitry T, Stoltz A, Galoo E, Salamand P, et al. Superior
mesenteric artery syndrome: A rare etiology of upper intestinal obstruction in
adults. Gastroentérologie Clinique et Biologique 2010;34:403-6.

Townsend CM Jr, Naoum JJ. Vascular Compression of the Duodenum. In: Fischer
JE, Editors. Chapter 83. Mastery of Surgery. 5th Ed. Lippincott Williams & Wilkins;
2007. p. 955-61.

Salem A, Al Ozaibi L, Nassif SMM, Osman RAGS, Al Abed NM, Badri FM. Supe-
rior mesenteric artery syndrome: A diagnosis to be kept in mind (Case report and
literature review). Int J Surg Case Rep 2017;34:84-6.

Shiu JR, Chao HC, Luo CC, Lai MW, Kong MS, Chen SY, et al. Clinical and nutri-
tional outcomes in children with idiopathic superior mesenteric artery syndrome.
J Pediatr Gastroenterol Nutr 2010;51:177-82.

Rabie ME, Ogunbiyi O, Al Qahtani AS, Taha SBM, El Hadad A, El Hakeem 1.
Superior mesenteric artery syndrome: clinical and radiological considerations.

Surg Res Pract 2015;2015:1-5.

DAASALALIWNEIS:UUNMDIGUOINSIHLUSINAINE, NUENEIU-SUNAU 2563




MSIULHQSINISQASIDWUAVILD
adenoma Tumsdoondooarldinnj
(How to improve adenoma
detection rate during colonoscopy)

wey.naosh 11KoundvIauU
S (DIAY)wey.ands odosstul
mielsamaduarms [omentnagyihasnsnl

unun

OIS m’;awuauﬁaéﬂé’ﬁﬁﬂ adenoma (adenoma detection rate;
ADR) fiaifludnariafign i fige lumassiiunmmnansmansiadionsasuess
& lvnishamsdendas nmsAnmnaursimu ADR fiiisuSosas 1 g
M ivdannmefiauese & vnmdsmsdaindas (post-colonoscopy colorectal

2 v o p2as . A dﬁliﬁL , > \1:}1 |

cancer) anadi3aEaY 32 A5Maasnaiiagig o) 71lFlunsdaandasa & g
Jegniasnausniiaiin ADR Tuumenaiiazudietiadefitieniis ADR i 3
fade loun 1) fadudumaeiusald 2) uwndddandaaiayitmadasndas
° ¥ a ‘2‘ a A 1% ] ° ¥ a = ~
ald uay 3) mellainLseavsmwndasdasd |4 lasasdimsunRauieu ADR

! 1% ° 1784 as Aa v ada A a 1 éil a A
I9M3daIndasin [@neisund MATMaBamaiinehs o Waguseinsam
TausaLIsMIEamaiaiivhanly

MSIUTISIMSASIOWUEDITD adenoma Tumsaovnadovaiaiy 131



AN

iiorm

Haseffinasiansiin ADR auedasndasatd laun

Uodsmunisindsudildinn

aumwliun s [dvnjreudesndosdenmadiann iasan
maesans &7l dnmunmiluasia ADR Taemuinguiiesass 1dllle
aninw & ADR iftenesmilmasngafisiens1ldqninm [0dds ratio (OR)
0.53, 95% confidence interval (CI) 0.46-0.62, p<0.01]° uaﬂmﬂ‘ﬁ Fafiana
Aawanefiseslifiufoiiassminedomans uasdlomsamadiivald 3 e
wuh ADR geiiedanas 47 lugthefisduns &l dqunmwianiusosns
21 ludfthefieiena & ldqmnm wassanmanmanufailasiio advanced
(advanced ADR) qa%umﬂ%fa vy 9 Wiithefiesund & ldamnm fudouas
37 lugfthefisasa &lalldqumn Seiduusilivnmadamdass &y
dmeli 1 3 wnmsweses &)l ldaann wananimasandasiing
wiasaa il ldnninmdssanalidesdinalunsdesndennutu uasdas
anudSalumsdasndaadnlufsén & wmanu cecum (cecal intubation rate)
panadliteiouay 20 Bnene (Mn3auas 98.3 wdaiusiasay 78.1)° 99
e sunademAasiienadesalugaias uasvhlszaznaiin
damé’aqéﬂéﬂmy@%ﬂﬁ@vl,ﬂ%umﬂdw@m Fofnavilsenl¥aelunsdesndas
Tnevasufiaannau®

Bnmesuna dlaehllesfinsananndssdninm anudaenis
LAzAAEANTD UM TS uense e s i Sumadasndasd &g
Tosdugiees U.S. Multi-Society Task Force on Colorectal Cancer
wush i ldmasend ldlosmesussmuenssne futaufiaudhunadas
ndae wosd Tufiandamdas (split-dose regimen) loaiawgdAdsums
daaﬂﬁaaéwvlﬂmﬁvl,ailﬁ'amu (elective colonoscopy)” Lﬁaqmﬂmﬁmmzﬁ

132 DAAISALAUIMNES:UUMDIAUOINSIKDUSINAINE, AUENEU-SUOIAL 2563



A | A o V & i o § v A o [ <
aRNUNUINMISEEENE UL split-dose wﬂwmmm&lmﬂé}l@@mmm
1% A o v GL ' ;s'\/L .VL v A . 11 3
Joeay 85 WuUNUIaLae 63 WNaNTILaLeTaNLUY split-dose &aUms

a o & Yo (%3 = o (%3 1 & o 1
L@]‘iHSJaWVLﬁLL‘]_J‘]_JELWT]_J‘]J’iBVH%Hﬁz‘U’]EJ’J‘LLL@EJ’Jﬂ%ﬂUﬂﬁﬁadﬁaadvafﬂ%m;l
(same-day regimen) 314 mminﬁﬂéﬁﬂwwﬁﬂaaﬁvﬂ'ﬁurmﬁaaﬁé’aaﬁﬁmmEJ
WK Was NI UMIE0INARIasaDI UL EMULNILLNUNNAN D UFDINADY
Sl&athatine 2 $alas drumaeBassnEamaUSuansnaumsdanaas &
%’aaﬂamﬁm‘iﬁﬁmaﬁmuwuﬁ Qmwwmaamim‘%aNéﬂé’hﬁﬁ%ﬂﬂigwmawm

| A A v \/Lus | v o wvAo 8lzI o A
fanuniimnilae WlanauaneeiunuansuLssmumIman®  laadaden
= o o 6 o =) ) 9./‘:!' 1 2 2 1 o =) ) &
mmmmwmﬂuﬂmmamﬂawvlaﬂmmmw 1@un msuusshmsiesana 1§
7lailéima (OR 2.35, 95% CI 1.54-3.60) NMatineTIadnIndnsd ldwiin 16
Fenvi (OR 1.86, 95% CI 1.04-3.37) LLazmﬁVLs\iﬂﬁﬁ@mm@ﬁLmzﬁiﬂumim‘%em
&4 (OR 4.76, 95% CI 3.00 - 7.55)°

a a o A 6 c-ila v 2 1
miﬂizmuqmm‘wsnaqmil,mwmvlasmmammm Aneuls laun
Aronchick Scale wag Boston Bowel Preparation Scale (BBPS)
miﬁﬁmﬁuqmwwmim‘%méﬂﬁﬁq ¢J Aronchick Scale 19 BMIPANN
sralagIngnsdn [ majnnauneuivizageuasmainan wikeanidu 5
LU P excellent, good, fair, poor e3¢ inadequate SeaLnaNAMIeSLN
ﬁﬁ‘lﬁﬁ\lﬁQMWW (adequate bowel preparation) 16iun sweiu excellent, good
v v
Wae fair Iag fair Aendsanasuazgmiudfiilogaansuviasatdntiosud
sannnaadiuid 1&ldnnnindaeas 90° & Boston Bowel Preparation
Scale (BBPS) avssfiuananld 3 dw fo al&lvajsuan (Right colon)
199Na" (Transverse colon) Lasdnuing (Left colon) lagiiisnzmibisiayaiis

[~ A = o 914&' & A
4 0-3 ASUUL ALLUUTINGIFAAD 9 ATLiUL mmmamﬂﬂﬂmmwwm
BPPS ¢iauel 5 aztuuanll Winsannmsanmnaunindiwuisn BPPS sl
5 mLLuu%uVLﬁé’mwmimwwuﬁLﬁa (polyp detection rate; PDR) 3@&50
3988y 40 Weivinn BPPS Ha8n 5 ALl eIa5anUdiindzanadmiie
Sa8ay 24 (P < 0.02)°

MSIMUSISIMSASIOWUADITD adenoma lumsaovndovaiaiiny 133

B



UM 1 uaRIAmMAINNTIe3eNaTldn3 Boston Bowel Preparation Scale (BBPS) Azt

0,1,2uas 3 AZLWIATNAIAU

Uoﬁaﬁ'\uuwneilgeia\ma‘a\)éﬂé'[mu

S5t inmddesnansil ADR s Leun
a a a o 6
1. msﬂszmuqmwwmmuﬂmsqmm‘lé‘fu.azu%’a‘lﬁ’uwwmm
miﬂimﬁu@mmwmmﬁﬂmi@ﬁaéﬂﬁ (Colonoscopy inspection
quality, CI0) wiisnsszsivdn 3 sz léun msesa ﬁaéﬂzﬂﬁmamqm
tgﬂ/ ‘ﬂl a tﬁl [~ o & o a o 1 1
nﬂwuﬂ@mmwwzmnmmﬂmaawu madsemuazmafa 1§ wagmsh
6Lﬁlo \fst fl | A [% A X 15 = l o X
A b i e g naanNanInsIamaaiia'® annsanmnaunininy
NMIUIUTUND LALUDI UANEVTILOZLUY CIQ TDIRHA slumjmwﬁﬁ
ADR ¢hniagay 35 WU ADR inzuathafitiddymestiane ansas
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ay 31.1 Wnseeay 34.4 (P = 0.02) Lwﬂumjmwéﬁﬁ ADR g9ag/lanfneiauel
v ‘g ‘:;I v [~ v I 1A 1
Loeay 36 2t ADR i InSotay 385 Wudauay 40.1 U6 HAaMNLane
fuaeeltuaaymeatia’®
2. MaUszL ez IuWndns1u ADR 2asawias
MU RULALAS I LANENTIL ADR 20961Wad WanrUaaaLaeg
A . 0§ o 6 o X ~ 0 6 o aA X
LNOUTINII I LAV R AN NATEATNENN T LavRHar % ADR WANTW M3
FNEND AN NI LA ITIU ADR 289610409 VLSJ’jWQSLﬂ%VJﬁ 3-4 100
A a A o 2 C:I ‘g 1 a v o (% an 2 1
viann 11 Swavnf ADR Winaneealieddumsstfandasas 28.1 fiaw
NNUNA Wdaeay 33.5 NasNNTIUNS (P <0.01)"
3. swmm‘lumsmaané’aaaanmnéﬂﬁ‘lwmjdw cecum AWAANAIN
112715%n (withdrawal time)
UK key performance indicators and quality assurance standards
for colonoscopy WiFnuuziNMInaundaseanana b majaas km 6-10
Aqg A = Ao ' v > ] aX \/L o o 6o
PV HINNRNUWITLNLINTLLLIANDLNADIGIIG 6 N LU FNANUDTTL
A X 4 oA e o ds s
ADR 7131N2AEa g UNUSEasnaINsnagnaasuasgni 6 W (Saeay 28.3
Wisuriusaeas 11.8, P < 0.01) barauiudiaiia adenoma Wwasfinusansdad
NAaILAaLASI (adenomas per colonoscopy: APC) REANIUMNDaLN&DIIL
aehatia 6 W7 (0.61 WBUrU 0.17, P < 0.01)" NniiNSZenanoenandan
& oyl 10 w7l aell ADR inTudnIawas 11 WaWauiusses
NADDUNIDINEILA 6 WH (P < 0.01) Lm'm'mamé’mmnéﬂﬂmﬁmmdw
A o \/L | A X a_qg GL A = | faa
10 W9 NAU MNUMTINNZU289 ADR 20" lWanNmMS@nsnnuIbAnenilsyey
s A . n v o Sa R I
NAINISDNRUNADLRARLNUIWNI 8 INTANANNFNANUSINIY ADR NNNTNDIL
(%3 & o |£:iI 2 1 = = o Y
Hussenamaundesana W& vafitesnd 8 wift Gewas 37.8 WeufiuSouas
23.3, P < 0.01) k68a151MIA5nURa19en advanced adenoma 289919804
mjﬁl,ml,@m@mﬁuﬁa 398aY 6.6 LAY3RLAY 4.5 NG (P = 0.13) (20) N@
I@aﬂ@ﬂizammmamé’mﬁmmzﬂummzagﬂiizmw 6-10 W71
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AN

1Y ° Ml 59 % .
4. masasndasi 1§ NUAIUANDT (second-look right colon ex-
amination)
¥ 2 Xa " . N
dlasandadielua g duendmlridudaienadneneiun
21 < = A [% | o \/st A o VL» @G a \/L
T FaNdsenatilymGasnassdasd ldaaungeansnana ldsannll
1 v ) % 90/ =3 = 6 1 ‘al 2
iDL MIdaIndasa W& masnuandRsanaiisselemigaeiia ADR 16 ms
v
Anwlpamsdanemunnasdesndasd & vaieuend16eds retroflexion &
aile adenoma Nisas iiFuanmaneundnsasauenl@iedasas 9.8 ansdiaiio
z ” g 4 e A L e
adenoma YNHUNAZ NNt MsenwatadussuuSaueunsaadnand
o 1Y 9: as a b2 1 4:!' ] (%3 & 9: 2 1
mvl,éﬂmpnwmwsﬁﬂ@masﬂﬂ@m,awﬂmmvlmﬂaaum AUNTNRLNABITINEYIN
v 1
retroflexion WUMsaaIndasd & lrniduendlaesUndsansnifin ADR
) 1Y X v ‘:;I ¥ [~ &
Tud & lwniduanldvssanadasas 7 (Rinan5euas 26.7 Wufouas 33.6, P
% 1
< 0.01) UAEMINBENABIFIFIEVN retroflexion dNTAAN ADR Tud & lnny
v \/Ls/ [ A [ [~ 23
MU lesEanusasas 6 (MNNSaeay 22.7 Wuseeay 28.4, P < 0.01)
(% ‘ﬂl [ o 6 o 1 v o 1Y 9: 2 ‘::I ‘gﬂ/
Tneifadenduiusiumsdandasd @lvniduendudmufisie adenoma
f9 gfisnTu (OR 1.04, 95% CI1.01-1.08) S 1&NG 988 adenoma wanuis
INMINBLNABIASILIN (OR 2.8, 95% CI 1.7-4.7) Wazhnndgimsaasnaas
a"whléﬂmﬂsiﬁu%qmwwhmidamé’m@%aLm (OR4.8,95% CI1.9-12.1)* u@l
{fi0991n ADR TIis@utimANaINAing1u ADR finaudnaeh dadiunmsdoinaes
o 1Y 90/ = ] o L o ° L o ‘:ild &
mVLgL%QJ@’M‘H’NGﬁWGVLNLLHS%’&%V]’&%VJWT]H wneh v lusenfitlymndas
1 o 2 ‘ﬂl [~3 a A 6 a 1 [~3 a o ]
aaaaﬂamawqmmmL'nmuvlﬂ WaunndaeNNaaTiui & laasy
14 v
5. mse[.émL%’ﬁLLaz@”mmaanmﬂaﬂé‘lwmv (water-aided colonoscopy)
% 2 %
mslathidhliuazgerheanananldlwnsl 255 nanadie mslavihudnly
v v v
LLazmmaaﬂmﬂéﬂéﬂm@mLmﬁzm%h (water exchange) wazm3 a1y
2
Tug l&sm rectosigmoid LLasQJ@ﬁwaaﬂstnmaaaaﬁmﬂéﬂéﬂwm (water
) ) A o ~ €A A oV > !
immersion) mmﬂ% water exchange Nﬁ‘i‘ﬂ&l“ﬁu@a mmvl,mzagamml,mm
dhan W& st lisannan luan 18 lslsnnifnly Fenldusadudiadie lémnn

X, o . . A : a
U ﬂ’)%ﬁ?‘ﬂ“ﬁ water Immersion QWQS\I‘]_]‘iBIEJ‘ﬁﬂ%LN“Hadﬁﬁ‘ﬁa@ﬂﬂ‘im@ loop 284
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naaslud & sigmoid wazanlud & ldisnn e linesiudadio ldannan
mﬂmiﬁm:nmejmauﬁﬁmudw ADR 91nM5 14 water exchange, water
immersion haymsihaneeMeElnd (air insufflation) WiniuSaeay 49.8,
Souar 40.6 waz Souay 37.8 muadi Iae ADR Tungaiild water exchange
FININGH air insufflation PENINTLEIAYNNEDA (P < 0.06)” uaaInms
An iR NUNImMARAAENRUSTU ADR @ water exchange Lagsd
aamlﬂu water immersion”?’
6. a’iN:’ﬁwﬂas_lﬁ'aﬂ@”mauéaanﬁaaéﬂé‘lwqj
] 2 o o 6 g: = A & 1 1
madasndasa idlasunmdnsessanafonufionainle 1w Nagly
Wiudaitiainads  usmnildiiurestiugasvhlidamenuienananadlé
nNMieTEiaAtunLh ADR lunguiifidtiunastugeaudesndash &
A v ‘ﬂl 1 1 ‘ﬂl 6 & o 1 v 1A = A
fa 3909 45.7 TIFINIINGNANNENYINMIFDINADIQUALNENAULAEIAD
Speay 39.3 (RR 1.16, 95% CI 1.04-1.30) WGoaIMINTIINLANID (polyp
detection rate) LALHETIMINTIANLANHDTA advanced adenoma IHaaN3
uaneNInuae Il A mMIsi@®
v o g’/ 1 a s AI g 2’, 1
7. msdaaﬂaaam‘lﬁfimumsm‘lwﬂamaazLaemu,azmmmamu,mm
12N
= Aav 1 1 v fs’ = = 1 ¥ o o ;’j
ammaamejmammmﬂimumaumiﬁamaaqmvl,aimamicﬂﬂa@
aehsaziBunuassindaiafasadn funmadasnansa @amudnfilavdadaiio
WWIzInagaanINa 1 WU ADR ueneheriuie Sotay 44.1 uavsouay
43.1 NNAGU (P=0.72) haraIndieiita adenoma I afamMIdaINdngeay
A59R eNeeiuie 0.93 ey 0.84 MNAGL (P = 0.28) Leisatafiwuat
o M ° I . (%%
adhue linulunnaseananal&dvey (polyp miss rate) ($3aeay 2.1 loe
1 % r-il gj 1 = ;’j 1 2 o & o 2 1
maﬂamaawmﬂa@amaamam@mt,mwmmvlmgmﬁlmz s e
1% ° \/le X =log 4 = = =
NRBIA LTI UTULTEANA 1 7™ UaNNNTAUMITENINULLFNENMTENEN
finud ADR mnmagethsavideauasdnfatiofeusadnndifesiumeiy

Madindadiamnzanaanaina [&ae Jauay 39.2 uarsauay 38.1 enNa e (P
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= 0.77)° nemlaeaqfe luuzin liaslagfadiodoudndniiasannvhlvszes
nanlumadasndaaiaauna i ADR

Uodemundevnsanaildinn

, o A o | ) o 6 v o ~

mydeindadiionTiad & ey laeunndin wlinEnFaInaodasd

ADR 3nnn5aeay 40 fanaasil@sidio adenoma Axad kifiuainmadasndag
VLszI VLwdsz A X Aso 31I A X A

¢ lopanagelaneTouay 36 28369Lia adenoma Nivievine™ laedaiiafiuas
. e @ 2 X « 4 & g e e A

Lidiuswngsnidufaiernedn lnswnwsfaiioniome ifiu 5 Tadiues

32, 33

w dE dal aa o A, A o X
WaRuieIRanwILLUUIL © AeimaNannwmeiie it lHesanudiaie
adenoma Lﬁs\lmﬂ%u
6 a Aa o 31 ' 1%

1. miﬁu.l‘ialaﬂ‘inmma‘lla RIERIARERERN (Chromoendoscopy)

MaUsER 1 indigo carmine MUSHIaARAA & ayvih lvmssaauin
soulsndaannniy MnmsenEsuULgawLIMS Minefinlunznaundoad
ADR 5088y 46.2 WisuniumsaasnaadsUnffe 3aeaz 36.3 (P < 0.01) wonand
FIANTIUINGIED adenoma RLFEMIFDINADILFRLASINIEIAD 0.95 e

1y ; > A 34 a ¢ a ] e
NUNTFBINABIUNGAD 0.66 (P < 0.01) MIIATZADNNIUNUNMIFUTEI

sUf 2 nmsawsddusnaiialdingamzasenaas (Chromoendoscopy)
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Yl ADR Ws@Uswanms 1.5 W1 (OR 1.53, 95% CI 1.31-1.79) UALS@TINTS
aTIANLAdie adenoma e lKiAn 5 SadmasAnaulssnn 1.5 whils
WeufunadasndasUndiguiu (OR 1.51, 95% CI 1.19-1.92)° usimsadsds
a a o ) v & 26 = ‘:I =)
Vo & liszazna lumsneandaanudn 1.5 w7 (Wsan 10.1 wifl
Wi 11.6 wf, P < 0.01)*
Glm a a sly @ T, o -1

2. M3 bfnadalsuiuasnIn inrnsas lsadatanlis (Image-en-

hanced endoscopy)
A v a v A 2=y

Image-enhanced endoscopy fomsiwefiaUSugaasmwlialnn
ad 4 4 9 o . o a o
Aaenliie lWnsseafusaalsneg 9 Toamwzasfiunaaniandaiats
31N7% 1me image-enhanced endoscopy 7iimavhan [ fiiatneiinmsasa
NUGIS adenoma fvanaedia Wi Narrow band imaging (NBI), Blue laser
imaging (BLI), Linked color imaging (LCI)

NBI 53uaniinmawein NBI 2usnive amamsaslsausnming &
il wazmenasinmavnen dasamaadie adenoma MERENNITYOULES

= ‘SI 1 2 1 L% 2 = =

NBI /@ LmeQﬁﬁaaaaaﬂmmﬂﬂam%mummaqLLﬂfL‘w WARDIZLLEIFIN
LAZLEIRITEN (AR 415 LAY 540 WIANGIT SNNASL) Fonasmaniiaz

A A L% a o ¥ A =3 ‘Sl =3 ° L%
Qﬁﬂaui@maamaamasamaﬂ@&lmaﬂﬂ ﬁ%aamaamsmawvlﬂ QG‘VHQLW

¥

5Uf 3 Wiesuifisuniwinlaainnisld white light imaging () was Narrow band imaging (2)
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[~3 A ‘Sla ) Yo ‘hl 2{ 1 1 & A =
Wiuvaaadoaifim ldfaaudan uwinmwazrouinia uazdasgansylu
aldazfuduns® (U4 3)
~ ¢ a ! o | Y Moo ,
MO TLADANIALIINTIN NBI 3 4 lunmsdasndasa ldsisls
N P o | Y o V of [ . . .
AN ADR Idflafisuiumadasndasaldlesld white light imag-
ing (WLI) wazi1unufisila adenoma waesiamadaindasusazasss uuen
gharu? vethiflasannanuiinrasnn detiuilaynmsieneieinuanig
o 9 d9e 4 X x v e
nédDsgumaif ¥ NBI figheuazwuiiin ADR 16 mnfosay 42.3 289
WLI dudaeag 45.2 (P = 0.04) uananit mﬁmmzﬁmju&iaamm@mmwmi
WA | Slawuh ADR aziintuathefisiedhdmestifiamns lunguiiehes
&lde ﬁummﬂﬁ@mﬁa 208y 50.2 ey WLI fe Sae/ay 44.4 (P = 0.02)®
BLI W&NM3909 BLI @9 e 2 ansemadis éun 410 was 450 1l
AT LA NNENMIAAL 410 W lNaTILAUSNE I IaaaARaAAA
U NBI hasuas?ianaead 450 wlmes azns Wihaussde ldnwaan
snade WLI N lahumldsunssaztsssnanaaonsidumn BLI® (;sﬂ‘ﬁ
4%) MNVAEMIFNENLT MIdasndasa ldlaams 14 BLI & ADR laiuaneg
NNM3 4 WL “ Ioe BLI fiedaentdiudentu NBI Aa nwi ldsiaaudnedie
o 24 1 (=3 ﬁﬂl [~ ° 4 ] 1 &
vhlAenneomanaadiv seaaiumeuavi i ADR Tsunnensannmsld wi
LCT LCI Wumerhmndléain WL sndhnssuaumssiaulasias
~ C 9o d v da P o 4, -
wendaanaintiwliiie W len iR contrast 3naw laeas lGmniiag nud

sUfl 4 nmmannissasnaseanldlnalaeld white light imaging (n), Blue laser imaging

() waz Linked color imaging (R)
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17l waz 3N T Las LA LLAsT R ('gﬂ‘?i 4@) Amsenenwy
71 ADR 224 LCI §9n1 BLI wag WLI 03081 56.9, 54.0 LAY 43.2 MNAIG
1nel ADR EL%ij\I LCI g9nd1 WLI e eitideinyysia (p=0.03) Tt
nga BLI lslusnehsann WLI® uag LCI vilasranufaite adenoma flavne

33,43

13iFin 5 Radmas lesnnndmsld WLI aehsfitiud fymestia™ © uananntiu
fFawunnalF BLI Ll leismanudiaite adenoma Waileuiiu WLImnGaite
e @lnnjdnuem fadlarnadinnd 10 Safmas viofadlonuusy
#ashaann LCI a3 lsianndluynamumsaldonanadhedu™

VLGQTET’):‘]Jm’i fnenYes image-enhanced endoscopy ﬁﬁﬁmi‘gﬁmdﬂaﬁﬂ
LBLAN ADR 96115199 1

€ 1 a o 2 .
3. qﬂnsmwziwﬂa fold miﬁ (Mucosal exposure devices)
o X do < 2 X dao v A X d

UONNNFAIUDNNYNALANLALAIUDNNANBULLLUTIVULRT AN

fnagmaauaznTa inufe fadlafiagusnumdssaaiuesi & 39l
o ¢ A~ X ~ A S P A

mavanngUnselieiaunlaasithwnafiataunviiaaamm & lvnjusom
4&' [~ v a £ v Wd‘g ¢ﬂ| a | ¥ G
Afhusouiy uazgLinamdsmaiu|ddau semanefinaraudisgunsal lddy
2 Fheeth

3.1 qﬂnmﬁaw&mﬁﬂmané’m (Mechanical technology devices)
L% Cap, Endocuff, Endorings, G-eye g (’gﬂﬁ 5)

Cap: (514 5n) namsenmMsdesndasiagld Cap ssfiuSnmdme
ﬂﬁaadaqéﬂé}hﬂmj (Cap-assisted colonoscopy) {1971 ADR BN ey ADR

.52 AL AT

[ (% i & o 78 Aas a
Vmemrmﬁamamm‘lﬁm £35UNG (standard colonoscopy)
aAtUNWLIINTIE Cap vl ADR Winzuaehalfiaddymesiang a1n
[% @ v 53I SLSJ > \/Lla A a v o 6o
0y 34.5 lWwnay 38.2% laanaly Cap &1 (LA 4 XaAlNeT) SuAUDNY

S X4 X 49 TP
MIATINNLGIHOTIINN TN Iuous?inI I Cap & (§9ue 7 Haduesanll) as
v o fu y\/LsﬁL e 5 v o 11/ eL , Py
HUNUDNUTEL LN L R NEUaI™ aetinag Lo Cap lunadainand
l&ioisdeamnaasanufsiaansayld Cap du

Endocuff: (507 52) {iugUnsnififianagsey o Fsaghmihiinanis
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| i

M15199 1 aj‘ﬂmiﬁﬂw}ﬂa\‘i image-enhanced endoscopy ManldlwnnsAnnsaonziSe

anldlng)
MUY suuuy naw nau ADR APC AMR  Lana1s
Usgrns 1% Anw1  AluAn  (Sewae) (Sewag) @nede
fifinwn Anw l#wadia
2936 AW Meta-analysis NBI WLl 36vs. 34  0.65vs. 059 - (37)
(P=NS) (P =NS)
4991 Ak Meta-analysis NBI WL 45.2vs. 42.3 - - (38)
(P<0.05)
963 A% Randomized BLI WLl 54.8vs. 524 1.27+1.73vs. - (40)
controlled trial (P =Ns) 1.01%1.36
(P<0.01)
127 A% Randomized BLI WLl 625vs.63.5 1.6vs. 10 - (41)
controlled trial (P=NS) (P<0.01)
600 A% Randomized LCl WL 22.7vs.24.7 11.8vs. 306 - (46)
controlled trial (P =NS) (P<0.01)
(in Rt. colon)
141 A% Randomized LCl Wil 37vs. 28  0.98£2.03vs. - (33)
controlled trial (P<0.01) 0.91+2.09
(P =NS)
3097 A% Meta-analysis Lcl WLl 436vs. 335  UANA1IAS - (49)
(P<0.01) 0.22
(P<0.01)

ADR; adenoma detection rate, AMR; adenoma miss rate, APC; adenoma per colonoscopy, BLI; Blue laser imaging,
LCI; Linked color imaging, NBI; Narrow band imaging, NS; not significant, WLI; White light imaging, vs.; versus

slFlFdraanuaznanoansndnutnNaa e inaanans e lamraiie &
VLGgfmﬂﬁu miﬂ'aqﬁé’aﬂ@ Elmislfyﬁ Endocuff (Endocuff-assisted colonoscopy)
Aaffladiuutumadesndesd i &laamsld cap nenfe Uaieeas Endocuff

%Vl,siﬁuaaﬂvl,ﬂmﬂﬂmmé'aa VTﬂ%ﬁad suction FI:D working channel 283
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Photo by courtesy of Endoaid Photo by courtesy of Pentax Medical

31J‘ﬁ 5 Mechanical technology devices: Cap (), Endocuff (2), Endorings (R) Laz G-eye (9)

ndawhauldaehsfiusydninmmannni uazsalumanaadiuninaningne®
nnMengiefisunuimadesndasa dlaumsld Endocuff § ADR g9
nhnadesndasdnidlaeAsUndde Sauay 41.3 uariauay 34.2 muaey (P
< 0.01) I@amwwﬂuﬂamm ADR #agni3auag 35 usivinind ADR mamm
Ao snnideray 45 WU Endocuff 011 laigaeiiis ADR® wonamii
M31% Endocuff flasnsnsnifis ADR Tugn &l ilenn wavan | &lnayfledna e
SudEssninmsesanufiie adenoma swelsifiv 5 Sadwesld ud
Lifissnmmansranufaiie adenoma ﬁﬁmm@el,myﬂ’jw 5 Haamns”’
Endorings: (g1 50) fugunaniill¥mafivansndauastiaaisan
Worasfnd lEauAentu Endocuft msdnmaulvanuiims ¥ Endorings
{sizeifial ADR ledieuiiumsdesnded EUnd usunsmsfnmmudsnansn
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| i

A o A ' ! % ' 2 VLsJ58,61
PANIUIU adenoma EREFDNTEDINADILLFINEATI LA

G-eye: (3U 59) .Tunda71H balloon agfit/menass ianmnaenaas
genannnaegfaiio [Kathaavidem Simsdinmn 2 madnennudh ADR Tunga
AGLSJ [% ~ Y oA 62 1 LA Y o\rLsuv as a63;’$f§
Nlanaag G-eye iawhinen® uavgennanidasnaasi ldene3nUn@™ visi
G-eye NINTANTIUINAIHD adenoma WnALsiamsaaindnusiasn3leaens

Hleddmestia® © lauyselomizasms i Endocutt, Endorings uae G-eye

1
o =3

A o a o L Aal ;sﬂJ ! 3 ° 1
NAATUAD NN@VIﬂ%@@TﬁWﬂTﬁWﬁW@@NLﬂ@ adenoma Gtuﬁﬁiﬁadﬁaadﬁﬁ\léﬂﬁiy

2

v
[

ASILINAAR

1%‘?1’53:8\1%@@ mucosal exposure devices ﬁmi?ﬁﬂwm,umjmﬂ%auﬁau
SEWTNMS 4 Endocuff, Cap wazmadaindasé [&6eAsind wud ADR i

1 = 2 2 2 o @ ‘ﬂl I A 1

3 ngufa Souay 54 Souay 40 wariaray 52 mame 24l ldanuuanes
HuaehafiladFumIsia wauINUSnTIMInTIaNUGLHe adenoma 1w
& lnndudunlsiuanshoiu usaehslsfimudwnudioiie adenoma wie
Ainusiomssasndase ldusara3sanms 4 Endocuff §9nms 4 Cap aehs
Frluenetymeai@ (1.70 Weuriu 0.76, P = 0.01)%)

nnMsenmiTITNen lummen 2 leaesgy lungu mucosal expo-
sure devices WM M Endocuff Svanpududiusnngudiiniia ADR
waz APC Ideehsiitiudnénymestia lnauilqeduda snansnldiundasdosan |4
VLé'nﬂﬁq'u e bluns Meanszznaddld (cecal intubation time) ¢

' P A A L Fy Ao s @ ¥ R oV
usigndineda & mucosal injury $0uay 4 WasRFamenudisalumaidhiea d
&% cecum (cecal intubation rate) 3988z 95 lALAWILTDAITILIIND Lh
Nenfis &g sigmoid fuuey ndasnild Endocutf a1aazshudnly
1adlgross
' 1 ¥

3.2 ndasfifauwaandiindae Idiuias 1 ldannd (optical tech-
nology devices) 1% NAa37ixaIN N k¢ 330 83961 (Full Spectrum Endoscopy,
FUSE) Uasnaasnfiiauanansnsnsasinunasnanslé (Third eye) 1fudin (51
o
Y 6)
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A157197 2 85Un15ANW1289 mechanical technology devices fsanizdlunisAnnsasuziSoanldlneg

Jww duuy nanAnwr  ngal ADR APC AMR  1an&13
Usswans  msfinen ldinedia mouaw  (3awaz) (Sawaz) d9de
fifnw
420 A% Randomized Cap SC 69vs. 56 2.3vs. 1.4 - (51)
controlled trial (P<0.01) (P<0.01)
1113 A%  Randomized Cap SC  42vs.40 0.89vs.0.82 - (52)
controlled trial (P =NS) (P =NS)
4681 A% Meta-analysis Cap SC 38.2vs. 345 - - (53)
(P =NS)
274 A% Randomized Endocuff sC 29.6 vs. 0.63 vs. 1.1vs.  (57)
controlled trial 26.3 0.52 29.7
(P<0.01) (P=NS) (P<0.01)
200 A% Randomized Endocuff SC  43vs. 31 0.93vs. 14.7vs. (65)
controlled trial (P =NS) 0.53 38.4
(P=NS) (p<0.01)
1792 A% Randomized Endocuff SC  40.9vs. 36.2 0.95vs. 0.75 - (66)
controlled trial (P<0.05) (P<0.05)
1065 A% Randomized Endocuff SC  52vs.47 1.11£1.55vs. - (67)
controlled trial (P=NS)  0.87:1.24
(P<0.05)
8736 A%  Meta-analysis  Endocuff SC  41.3vs. 34.2  UANAIGNY - (56)
(P <0.05) 0.11
(P=NS)
116 A% Randomized  Endorings sC 49.1vs. 1.05vs.0.51 104vs. (58)
controlled trial 28.8 (laifien 48.3
(P<0.05)  p-value) (P<0.01)
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MUY sunuy nanAnw  naw ADR APC AMR  LBnd13
dszains  A1sAnW ldnallin  mvAn  (3a8az) (Sawaz) 81989
fidnwn

293 An Randomized Endorings SC 53vs.50 1.9+1.3vs. 17.0vs. (59)
controlled trial (P =NS) 21+15 24.2
(P=NS) (P=NS)

137 A% Randomized  Endorings SC  44vs. 39 1.2+2.3vs. - (60)
controlled trial (P =NS) 09+16
(P =NS)
562 A% Randomized  Endorings SC  50vs.45 1.46vs. 1.06 - (61)
controlled trial (P=NS)  (P<0.05)
106 A% Randomized G-eye SC 40.4 vs. 0.39 vs. 75vs.  (62)
controlled trial 25.9 0.71 58.8

(P=NS)  (P<0.01) (P<0.01)

803 AW Randomized G-eye SC 48.0vs. 37.5 1.00 vs. 0.68 - (63)
controlled trial (P<0.05) (P<0.01) -

ADR; adenoma detection rate, AMR; adenoma miss rate, APC; adenoma per colonoscopy, NS; not significant,
SC, standard colonoscopy, Vs.; versus

Photo by courtesy of Pentax Medical

5Uf 6 Optical technology devices: naasiinesn wls 330 a9p (FUSE) (n) uaznaes

Third eye panoramic ()
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m1519% 3 65UN137NW1289 Optical technology devices fiknnlunsAnnsasazisealdlne

U sluvy  ngudAnw  naw ADR APC AMR  Lanas
Usewins  msAinwn el Aouen  (Sewas) (Sozaz) @989
fifinw
185 A% Randomized FUSE SC  34vs. 28 0.64vs. 7vs.41 (68)
controlled trial (P =NS) 0.33 (P<0.01)
(Laidian
p-value)
654 A% Randomized FUSE sc 43.6vs. 0.81£1.25vs. - (69)
controlled trial 45.5 0.85+1.33

(P =NS) (P =NS)

395 A% Randomized Third eye SC - 0.65vs.  14.8vs. (70)
controlled trial  retroscope 0.62 28.3

(P=Ns) (P<0.05)

ADR; adenoma detection rate, AMR; adenoma miss rate, APC; adenoma per colonoscopy, FUSE;

Full spectrum endoscopy, NS; not significant, SC; standard colonoscopy

a‘jmiﬁmﬁaaﬁmmmﬂé’ 330 89¢N (Full spectrum endoscopy, FUSE)
LAenADsARIaUATENINTIND e LMASN&a9ld (Third eye retroscope) M Re)
Foufumsdasndnsd daneAsund @mef 3) wobifeauanenstius
ADR wag APC®” Lsisnansnan AMR lepehafiledhdnmasiia lnandasdad
éﬂﬁ%ﬁ@ﬁﬁ@m@iuﬁa arranuRaandssaeni ldsnniu usiqeeee alaid
M3 eI TIPS HAZFDIQNAEIMINNI DN fuBasvesng
‘W‘]_I’J'ﬁEHSL’JEﬂDaElaaﬂmﬁéﬁvl,gl,ﬁ&lllLﬁ?ﬂﬁagl,%ﬂ@:&l‘ﬁi‘% FUSE™ LL@isLumjaﬁsL%
third-eye WUNIzEznANDLaaN N lEemnUnGLUszanm 2 W7l (7.6 Wl
Wiy 9.5 Wi, P < 0.001) (70)
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msiUSsulfigudnsinisnsaowuiviitio adenoma Tunsia:nguinadn

NNMIONEADANUUTUALUTENIS mechanical wae optical
technology devices Gl,%ﬂaq's\l Endocuff f7UNaa9 Third eye by FUSE W‘]_l’h%\‘i
SOPEHMER ADR Aisiunshaliluddmesifdiafieuiumsdesndas
A ldmusnd loamsl¥ Endocuff uazndas Third-eye %50 FUSE & ADR g9
39 1.5 Wh uae 1.25 whidiafauiunsdemndecd [&@eAadng eude’

madnEuULgSeususzrhems [¥gUnsolidinde Endocuff,
Endorings, FUSE uaemsdasnansan l&neAsind wui ADR mnns lusiay
guUnInife Snuaz 64, 57, 52 AT 56 MNEGL LAz APC @i 1.82 = 2.58, 1.55
+242,1.30x1.96Lkae 1.53 +2.33 FNNAIGL %ﬂ%ﬁ Endocuff, Endorings 8¢
madasndasd | §UnG ADR was APC figen FUSE athafliedénymaaad
(P <0.01)”

finmadnesuuuguaadsmeninagiamnsohiSouieumsld Ler,
m3l¥ Endocuff uagmslé LCI $auiu Endocuft lugfisnamadonsassss
& & lvin) 14314 985 518 WU ADR Mnmisaesndadtaems |4 LCL, Endocuff
way LCI 781U Endocuff Wiuiaeay 53.4, 7088y 52.9 Laziatay 58.0 6N
§6u Toenguenuauae ngufidesndad|d@eA3Unail ADR Souas 47.8
&1 ADR annmdasndadlaunsld LCI sanifu Endocuft wanshefungad
doandasanldemeAsUnfoenalliuddumasia (P = 0.02) usy APC 784mM3
14 L.CI 2 Endocuff fio 1.27 genimasesndasi ldeneidundde 0.90
DENTTESTRMIaEd (P = 0.01) aziud lungunndfimademndnsdung
i ADR gaifunnisianasgudirvue BReSasas 25 snnlufsdorny 47.8 ma
1% 1.0 30 Endocuft pthslanehanibesin lsithedfiss ADR aehafliiuédndayms
SA§ uevn 49 LCT uae Endocuff 338fi% axifisl ADR amnmsdasndasng
I¢aehafitedfymestiadniouas 10

4. i‘]zyty’lil‘izaﬁé (artificial intelligent)

Tagiufimahifyamssivgdnangaslumsdasndase ldlng) luw
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2YRINIATIINLBLINARTHAD9F98 (computer-aided diagnosis, CAD)
Famnmatinsneuntnlaems 1436 lefituinanld caD Tumansiamés
e wums i CAD Senugndnsgeiiosauas 96 lumsamanudaiie uae
mal¥ CAD ilmudwnudatiaiisaudniosas 28” Smesvh CAD snl¥lug
A3 UMIanINdnsase 1068 18 WUIIMI M CAD s ADR 21n3aeias 20.3
fuSaeay 29.1 (P < 0.01) uazin APC 270 0.31 1 0.53 (P < 0.01) loeig
\it8 adenoma Ainuisaud L I dudile adenoma 2vna [3iifin 5 1adiNes
wazifludadianiia hyperplastic polyp” laumsld CAD figaiduda 1r3as
axtsaunNAatefiunmdnaanas v drugadauda mnamnnms
wistna @ iffiume enuusinlumsuengansraananfaiioaranas

A cdae 4o Modas o

waslisunsnmanidisdasandaunmeanirnes lumsnad [Enaee (514 7)

fwsumsitaseriinrasfadie (polyp characterization) 4M3fneN

o , o Ao & Vo % A aa o A
ToelEam NBI amnmadasan @ mafituiinl3anld cAD Wiaitiaderiiavas
fationuhmsld CAD fenugnéinsiisiosay 93.2 uay negative predictive
value (NPV) 508/ 93.3 uaﬂmﬁﬁuﬁﬁLmzﬂﬂuﬂﬁﬂladﬂﬁaﬂéﬂfﬂﬁQ_Jﬂ%dff@vl,ﬂ
2N CAD Henu Indifesiiums wanendinenanndadiafidinsade asemiu

75,76

Satay 92.7 %ﬂé’mm PIVI-2 criteria §1%3U resect-and-discard strategy

sUfl 7 smegumslilyavssRvansanfiosldlng
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MINSNGDUVDOQUDIDUDNIAU
Isvwau

(complications of acute
pancreatitis)

wey.sluws neoinnlra
o.uw.usuns ova:uun

mﬂﬁmmgﬁmﬂwf siae lseva U IR
ADAUNTIZENT IS INELIATINBLA WA TIENaeNTing

FTLBaUSNIFLIALLNAY (acute pancreatitis) Flsevasmadivenynsi
wuldinenlazann 12.4:100,000 Useng' uasiidammaiie@ingetis 1:100,000
Uszmng G’Tﬂﬁuﬁqﬁmm%ﬁwLﬂuﬁm@jmﬁéfmL%’wel,awm%a‘%ﬁwmLLagmjﬂim
#1199 ﬁLﬁ@mﬂmagLLmﬂ%auﬁﬁwﬁ@mmﬁmauﬁﬁLﬂmﬁauwﬁu Wafiuwnms
fouaaglalimasnmnldgndasuasiiurhed

meitesadusausnisudsuniu azdinaumsitasefdadia
5l 2 $aan 3 4% Gacialit

1. omesndhlgususensnsuidounan ldun evmstharedldau
g v Tasnludhambhudrennmsinagsituion [ ssannidosas 50
uazanh3aeas 90 aatheasiimmanauldniiausnde

2. wwidaanueanlmdorlaiad (serum amylase) viaiaulmsdlaus
(serum lipase) Aengonnenundsyanm 3 iy

3. TS e@ine Whldfunassugausnisuidaunau
AnMhaunUsesasensstnasaines (CT scan) visoaauwslmdn i
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(MRI) wdwumssnigueas lasiusaudusai (peripancreatic fat stranding) M3
Uanva9iiadiugan (pancreatic edema) waznsemeaadiiasiuaai (pancreatic
. @ v
necrosis) et
fddyRaunndmiritasiuuunlsneanannmedu o fRuiENe 1K

Y o L
NILNLNER (peptic ulcer perforation) qqmaamﬁ‘u DBUNAY (acute chole-

q
]
=

. < Aa A A v v v o v R
cystltls) ‘ﬁﬂLﬂ%ﬂW’DSV]N@’NNLﬂHGWNﬂﬂ’J J21AG1ILNTIUNTNICIALINAOIU

annvevAugaudniauideuwaundiAryluds:inalng

mgdusausnisudaumduingfueslulssmelng Samgan
§7 Souay 40 LLazﬁqﬁmﬁwﬁSﬂ%max 40" dausingau Tnuldsasacn do
mazlasnswelsd wdongs uradanlwiongs Namemdsmsvvianms
daaﬂﬁaqmﬁammﬁuﬁﬁLLagéﬁJﬁjau (Endoscopic Retrograde Cholangio-
pancreatography) L‘ﬁadaﬂﬁﬁuéau(pancreatic tumor) pancreatic divisum
sphincter of Oddi dysfunction &1 (drug) AMEVRRARAASNIEY (vasculitis)
s fisadumiuas (autoimmune) l5amaiugnssy (hereditary) wazlansm
16 (idiopathic) Luein

Mo lsenanlasiosluiag (serum amylase) ae/luszusn@le sl
asfirmesusaudnisuieumdu® ldun magleardme ladlwiangs madiugs
PsUSNLELELE NI YU a%s (acute ontop chronic pancre-
atitis) saneTasnmdionmaey 3 Mulludfiosnsesueulsie:luas
(serum amylase) Qxﬁ@@ﬁﬁaﬁiﬂuﬁ?

mazﬁ'ﬁﬂﬁ@hLauvLeﬁsjavauLaaLLavaamaqaﬂ’hmmﬂm‘%af’ (false
high) léiA Mazlene lseszuumadiniha nesmnzavnanyg a lddnisuwie
NAREN NLSITUDRY LTUeW

Mma:unsndauyavnI2:Audaudniduidgvwau’

1. AITHNTNLARANIEN (Local complication)
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° qmjiﬂ RGN TRRY (Pancreatic pseudocyst)
o neitlaifinadedeluiamevnssiugan (Sterile pancreatic
necrosis)
o tinideluioeneiasdiusan (Infected pancreatic necrosis)
° muaaﬁé’udau (Pancreatic abscess)
o Sunamzafianld Enteric fistula)
o & Lﬁﬂéﬁ%ﬁ%@@ﬁu (Duodenal obstruction)
2. 132m2anaLinaIMs (GI bleeding)
e NTLLEINYDY splenic artery pseudoaneurysm
e NMILENYRN splenic vein
e MILENYRN portal vein
. miﬁ@%mﬁ@@q&ﬁﬁ%ﬁ splenic vein W&whliAeINMILANTD
waa@Lﬁa@@hﬁiﬂawaﬂmﬁaa@mmi (esophageal varice bleeding)
3. ANTUNINTAUMINFZULES € (systemic complication)
® SEUUILAUIA ﬂaé’m W2 (Respiratory failure)
o nzleey (Renal failure)
o ANNAWADAE (Shock)
° masﬁmmht,ﬁa@@a (Hyperglycemia)

N1sUs:10UAIUSULISVYBLNID:AUBBUANIAUIAUWAU (severity as-
sessment)

Hosndusausnisuriiaquuasiosuassiioquuasnn Sdanms
efiuanehaiu ﬁaﬁ?u%qvl,@?ﬁﬂml,ﬁﬁzﬁumwmmm@n;u Revised Atlanta
classification 2012 by international consensus” {4 3 L6 éfﬂ‘ﬁ

1. gilaguuseias (mild acute pancreatitis) Ao iedalsinud
firmeadtnyduman (organ failure) waglinungimandouwami (ocal
complication) (% QJGVLSJWi_Im’JEQG{iW Wiella9IeTUan (pancreatic pseudocyst)
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M15199 1 Atlanta criteria for severity(s)

s

anudae a1n13

- 9789zaNLMAT (organ failure) - Shock (AAINARLAEABANIT 90 HafiunsUsan)
- Pulmonary insufficiency (Pa02 %a8n11 60 HaALNAT
Jsan)
- lae (A85uASiaRtunnnnd 2 Radnsureindang
wavanlaldansin ifeawauda)

- [iampanNaA®IMIT (N1NN91 500 Aadansnieln

24 #alag)
o o & da '
- ANTWNINTDULANIEN - MELWERNENAUBBY (pancreatic necrosis) (H1NAIT
(local complication) {0882 30 WIDIWIANINNTT 3 LAWALNAT)

- AnBdNAUSaY (pancreatic abscess)

- qaﬁ’nﬁﬂmmﬁuéa% (pancreatic pseudocyst)

Lainuitdomeriauson (necrotic collection) 8MTIMITLUDLNNITDLAY 2

2. ﬁﬁﬂ?%tLiﬂiJ’l%ﬂa‘N (moderately severe acute pancreatitis) A9
fihefinavetersdumaaudafauldmelu 48 4alua (ransient organ
failure) ananLEe LA nFa AR lE alsanmemedasnh
Souay 5

3. #llaFULIININ (severe acute pancreatitis) Ao HieHnMaTey
Aumanannng 48 $2laa (persistent organ failure) ananuiua e nudiinvie
manHe eI I SemneneagiSaras 15-20

anunu:uavna:Audaudniaunwululensisdgnauliomas (Ingd1vdv
970 Revised Atlanta classification 2012 by international consensus®)
Interstitial edematous pancreatitis (IEP)

A ::l A @ a o i( o ! ;ilj d‘ d} o
A NICNAMIDNEFURLUNIUVDIUDO LD ULLACIUDLDIDL &) LD
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A1519% 2 wensalAngrLaseaslsa (Predictor of disease severity®)

Predictor of disease severity

anwazgiae

* 8181AN71 55 U

e A17287% (BMI §11A11 30
Alansusainnsaninasaes)

o §in15LUAEHLUAITZAUAIN
3anen

o fil5ATIH

e Systemic inflammatory response
syndrome fa # 2 48370 4 78
Taun
1. wasnnnd1 90 ASsowd
2. wiglawinnin 20 AsiRe
w17l %38 PaCO2 %aeni1 32
HadnmsUsan
3. gungiNINNIT 38 BIAN
[aldeanIaaenil 36 89F0
aLded
4. \fadan21I81nnIT 12,000
Ro Nahfnsadian niauae
191 4,000 fa Aadansaadan
w588 band form of PMN §1n1n77
Soaz 10

naLien

e BUN #11n71 20 Hadnsu
ROLAZARS
| d a &

o A1 BUN ILANZW

o AHLINIULEBANINATN
Saeaz 44
| v v o« 4 a &

o ANANNLINIUL A ATLANIW
| do d oa da &

o ANFSHASIAARUALNNI

nmssdinen

o nlwdavinlon

e Pulmonary infiltration

e Multiple or extensive extra-

pancreatic fluid collections

nTsdnaNtIeaTasnuanUINTatafUBauTA | wazEled enhancement

é/ o U 1 lﬂl 1 z
ERNARRIGERREAL I@ EJWVLNWUﬂ’]’JSL%a@H d

Acute peripancreatic fluid collection (APFC)

A Aa o a o o ol rva a¥ v A o
AR NNIENNMIDNLNL L%EJUWQ%?JBJG]UB@%VI{L% FNONIINDNIDULADAL

gauh o laudinaundon o Mutunig IEP loasinifialugig 2-3 Suusnmdd
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AN 1 LERINTIZAUTaRANLEULEBUNAY (acute pancreatitis)

* WHRINTIE Interstitial edematous pancreatitis (IEP), §NFAS WERINTIE Acute peripancreatic

fluid collection (APFC) (nwusznavuaingaelsenenuiasnaunsus)

A o , ¥

INMILLNSN ﬂﬂmwmaﬂm N2 ’ﬁ‘ﬂ@ﬂﬁ LLGSQS(%J@G\/LNWUI]’]’JSQJ%’] Lﬁ [AENNIAN

FUDDUTINGIY LONHSEINDNAILMNDSNUSNBIUL homogeneous hyperdensity
2

fluid collection surrounded pancreas, VLS\JW‘leiﬂ%N N‘mq&‘ﬁﬂ (wall forming)

o Y A a vL.vLs/ vL ~ sL A o

DALAVLLIETITUINLNG LN @qﬂam Uy liaauaah

n2:unsndautawn:i (local complication) vevN12:AUSBUANIEU
ldguwau

Necrotizing pancreatitis

Ao MarmsdniEuAvh AR EamafidusauLasinasaudusau
(pancreatic necrosis and/or peripancreatic necrosis) I@&uﬁ@ﬁnmﬂizmm
3-5 FumdsanEiens npdnaNfnasasL T nsnisismetiae lainy

&nwoue pancreatic enhancement logaziududnumsaansiodusausle
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AN 2 LERINTIE Necrotizing pancreatitis

(mwisznavaingiaelsewenuiasiandus)

Fefuiosusoung (non-enhanced area) ANENIALENAINAIE APFC |61
Toedmds 2 oiluuds Sowushumibsfifu non-enhanced area o) e
NI necrotizing pancreatitis Lﬁlmmﬂ%‘%

Acute necrotic collection

Lﬁaﬁmmﬂqu necrotizing pancreatitis ﬁ%ﬁﬂﬁﬁ@ﬂﬁﬁma&ﬁia
mefean lgsnsnsnifaldieme ludladusonuuasiiadasou °] §IUDB N
INERLAGIUAINAME necrotizing pancreatits Wt LONTISEAONAILADS
%W‘LJVLGQT%J homogeneous ba¢ heterogeneous fluid density I@aﬁﬂm’wumi
s¥anlana (wall forming) Foau

% o} .
notnifisuyeviudau (Pancreatic pseudocyst)

dunmsuandauilifeneas 4 dlenvianlUndsainnig nterstitial

edematous pancreatitis (IEP) LA lNTLSE ARG encapsulated col-
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AT 3 UARINTIZQIRITIENYBIAUBaY (Pancreatic pseudocyst)

(nmwUsznavaingUaelsewetuiasiansui)

ATNA 4 UFAINTIZ Walled—off necrosis (WON)

(mwidsznavangiaelsewenuiasianius)
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| i

lection uaniiagiusan taenfli homogeneous fluid density ANANELNAN
w5a5 savaaaaudnsfaan waylinuanunisand internal septation fisnunTn
wuldlunng walled-off necrosis (WON)
Walled-off necrosis (WON)
dunmsunsndauiinedundsannng necrotizing pancreatitis I@]EJ
o a o ' o ¢ @ o ~
sinfiasiane 4 Fandudulundsanioms lovaswy encapsulated col-
lection ONEIEADNAINDITNL heterogeneous mixed liquid and non liquid
My X AV o X 4 v X o . a
density (leun ada o wmdiaitio) snanu ldvieme lwitadugaundanean

§UDD
n1s$nuInmo:unsndautaw:n (local complication)

Tushuiteree Wiswnmemasnennmegaihifismasdugan (pan-
creatic pseudocyst) LazN1ILEILDDUEN Lﬁuﬁﬁlﬁ’ia@ﬂﬂ (pancreatic necrosis)
Hundn lesudsaanidunmsSnsnuuuilsydunlszaas (supportive care) Wagms
ST ZALas (specific treatment)

MaSnuuUUlsEAUlesTaAas ARaUTLMISNHINILAUBaUSNLEL
el

1. meSudsemuems HEusULsTmuevnamethn (oral diet) 15
Safigauniidululgmelu 24-48 #las Warthefomatharamaas uay
mIeAnld ondenvEaviasBadiu vsafiarsanliavnameaneens (enteral
feeding) Tunadiftlsianansnsuyseymumethnld Tagain meta-analysis ag
WL nasogastric %39 nasojejunal tube sadlsamasnunitlaiuenehomulu
WIEATIMIELTIN 910 LasaNsTNIUE WS b e’ ®

2. ms‘lﬁmﬂﬁ%uz (antibiotic treatment) 91N meta-analysis WU
Tdieselomianms mﬂ;‘j%’mmﬁaﬂmﬁumﬁm%a (prophylaxis antibi-
otic)’ uadllunsdinAndaie lEsumstuthudinmstagelusudausss
S nasAnTMEmEseMIUg oS LW Usvanas 7-10 S5
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MSSNENDNWA:101:00 (specific treatment)

|74
1. qamtﬁﬂummmuaau (pancreatic pseudocyst)

UsvanmiSaeay 40-50 709 fluid collection Tndulussmrnamzid
Fuseusnisudiaunduiusnansnmeldios fiieeteray 10-15 whiifiazd)
M3 encapsulated Wingarhifiusmosiuson wariauas 50 v0snunfioawa
Fusautusssnme e dunesnsAaiimsnmmaemsidundn
Tnednanifieslimeluisauszdie liflomsfiedndldsanaenmsuasli
arafamadumnesedine Tnsasinsanseunerh lugerhifiesme sy
gouiile

- firmsfaielineindiosmesdisen

- fomsnadunatuasdadssdioiaiionnistinuiuios
voaTuzhufusgadu Teanuhemesemahifiossinfanelgind 6
L TURLNGT

- fidonoonvienuiiiuausnasn

n'ﬁszn'uaqa&nﬁamaaﬁuéau wiioanidu

1. MIsvNLEIUNTa0INAas (endoscopic drainage) SNE1T0VN L6 2
ABenerin Ao

1.1 MITELLRIUMINENIINLAUWE1NT (transmural drainage)
lagananaovh iAngnegrumenszimnzawns vide wslsd [&dnudldva
31N (stent)

1.2 MaseLnerhumesiavaswiaduaan (transpapillary drainage)
wilavioseine (stent) Whlifiviasiugan (pancreatic duct) Lﬁaiwmqqﬁwﬁ
dariuviasiusou Tnasin s lunsdinimatiusumesiasiusousinge viag
Thifusmasiusoufinatend 7 iufies"

2. MITELNHUININTIININYIaY (percutaneous drainage) WL
massnediSa luszezeniiesoray 50 Lardmisunindaugelsvanaiiasas
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A%

s d. o oa - _ .
10-20 MIgunINgounaAny A MIfiagneg (fistula)uaznisdiowa'™
d‘i‘ ° ¥ a

3. MIKGIR (surgery) AV lUNTEANTMITENBR IR L ALINGERTMS
FELNUMIRTIMTNYIDN HROMITLLNUEIUMIRDINADIANIME RO SR NI

I3 R U gj a © v 1 1 % 10
NENYNOU BB UUWNNSEINOLBUITINA I

2. GudauantdUNNLIlaee (pancreatic necrosis)

ToeUn@nmysenan ddudassnm asdnsdossdunsdiods
WeNenIdiUaan (Infected pancreatic necrosis) WweUnGinmsiiabaeneficy

SaUENETOIAR WEILe 72 Fa lnasaniomadugausniay lee3auay 70 Ay

|
=3

. o a X X © _ _ ,
Hunmeilsifimsdiame iiaseansdusan (sterile pancreatic necrosis) #
Widedauay 30 sxnsnnuMsfaTe e vasdusenld loudnasfiaf
Uszanm 7-10 Ju nasmaifasedusansneu’ dmsumeridusnmeisény
VLG?TLm' E.Coli, Enterobactor spp., Enterococcus spp., anaerobe™" NILETL

1 L% ldld é/ 1 2~
SouSNIEUAR oI NTnLLUI T

AV A A X X o . .
21 ﬂ'l’JS‘Vl»LS\IQ\Ifﬂﬁ(ﬂ@LSEE]EL%LHBGHEJ‘?JEN@]‘UE]@% (sterile pancreatic ne-

crosis) fihamslesumsianaamsuiasinmuunylsedulseaes uithoms
utlan i 149 thavtaslsinan atenzanmen Wasdunmsfiaime® (swusiolu
10 2.2)

2.2 nrfadaluilamennsdiydan (Infected pancreatic necrosis)

wwnarasdunsfouae lwhamevassiusauie
L ] L% 14 L% & % 1 o AV v
1. omasihougaamdsimssneanuds 7-10 Fu e Hedlldes 1he
7199 MY systemic inflammatory response (SIRs) NN NURLEALRa0
1 lmdongs
P g4 L Ao
2. manzEaMnmatadusawiuuan lnumaihmatiadusauoan
. X P | 1 ¢ P ¢
MFANZTD EATMINLYAMUITNENNIIUNLAToEN T AONRLNDS
(CT guided FNA) Ianadiaiameuasdiuaam (pancreatic necrosectomy)
ONIFINZITD
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3. wé’ﬂgmmaé’am (Indirect evidence) i YNianasnoNNLaDSNY
NasaMENLIUGIUaaM (air bubble) 91N gas forming bacterial infection””
H9ANLIED IUNTLUEARR F56U procalcitonin 31NN 3.6 WWNSHGalaaaeS
$309¢6U CRP 31NN 430 Raansusadng'

L ‘ﬂl [ a z 1 1 o 2 [~ [~3 1

Glu,@mwmﬂama:ﬁ@muﬁawalmmmimmﬂﬁmfz@@mmmLaﬁmu

‘ﬂl 6 =Y 2 A a Y [ 1 v o [ 1 % 1
AR RaENTSSnaNRILeaS 1o maﬂ‘im@maaﬂmwmmmmmmsmm L
Haflmizatensanmasannuialnduesnsusiieaaian dsnTnlien
YT meitinsdin (empirical antibiotic) knanld iasans Niheeauionms
d‘g 2 v asa = 1 =S (%2 [~ b2 ‘Sl ulz 4&'
fawle LLﬁlmumﬂgmusmmamamm measmu@m&mmmimvl,ﬂm‘w

(% Yo as a v A d;ﬂ/ ‘ﬂl = % 1
‘mmvlmumﬂaﬁmummzwamim@mmmwmﬁamwmmumammﬂmaumﬁ
Snn LoeasRaTanYNTEInMS Wk MIIELNEaeEaan (drainage), MAdiaLAD
‘ﬂl 2l 2 as ‘:!I v 1 1
ae@aN (necrosectomy) LK1 e eNUNTIUEN AN EHNLAILG eaUEUD
Famasn laauusihmasiabameaani 4 dUaindsnuaulssnening
(%3 = Aan A 1 ) (% 7N 1 ;ﬂl =
INTEENT0aNeaTINIT @ TR LA nLasanms leden hasand
m‘iLﬁ@encapsulated collection AL v‘iﬂﬁmmimmmawLﬁammaaﬂmﬂ
X o QVLQJ o X A o A 05191201
WRGIURULNG Lo LAZaNNISFALIRLEALDaUaRNINNAUANNI LU Loy
Hﬁﬂﬁ%ﬁuzﬁl,mgm VLGQTLm' 1) carbapenem 939 2) quinolone/ceftazidime or

. | o . A - ' \/Ls./d(m)
cefepime 334NU metronidazole mmmﬂmmimmqmamamaau Qg

mssnuuwdos

v ¥ 1,
Azhiauda luiitanavasdusan (Infected pancreatic necrosis) 7 inay
suassaeUdiue

1. Minimal invasive approach vLGgTLm'
1.1 M3szLneidiamnarumaninyiag (percutaneous drainage) &
U03/a21N systematic review WuhSaMenud S0 isanas 55 LardaTIn1g

Aanmisumsndausaras 21 laamnnzaeng ENM9fingney (fistula) MIeNGaa
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AN

WAEMIANEENTDIVID™

1.2 M9¥n video assisted necrosectomy dumssnm &;\I’j‘]_']’] Hﬁiﬂ;?;\lﬁ
fitteymande ludom Ng walled-off necrosis WUNFHINTNANDATINTUDY
Elu”l,a%% ARTLLTMMIUSUTINENLNALAYARTFTINTUINeN LA 167

1.3 madieiiiameaanlaumidasndad (endoscopic necrosec-
tomy) WIUNNNTEANZEIYNT (transgastric endoscopy) VERUNIEA lEN
AU (transduodenal endoscopy)

1.4 M3 step up approach? AOMITLLNLHNUNNHINVTNTID
(percutaneous drainage) Aan o EJGL‘LL 72 %ﬂmmm‘i‘lﬁ\ia%%%@]mﬁ’a gng
YN Video assisted necrosectomy UM TANENUUL randomized
controlled trial ﬁaw%fgam‘%mhﬂ 2010 7o “PANTER study” laenhgthe
ﬁﬁmaz infected pancreatic necrosis %\‘1%3461 88 Te anvhmsenwsey
WEUNUSERI9MISNeIEMI¥ open necrosectomy LAYMSYN step up
approach WUINSY step up approach NN1MEaTENLANMAIIAIETEUL
(multiorgan failure) WAZANILLNTNTAUNNMTYIAONMNT 1TU maeldiden
FAANLNARE (incisional hernia) LT TNUTIAA Il teaniinavh
open necrosectomy SENANLENYNEDG (P- value %aand1 0.05) Wavd
Niesovay 35 Fvnganean$nmEIMITh percutaneous drainage 9ehd
wenlaslidasldsumarhdniiamesonidia s‘ﬁlamﬂmiﬁﬂmma%ﬂ@ﬂﬁdw
N13¥ minimal invasive approach mmima@mimmasmamwwamw%’a
NI1MSYN open necrosectomy

2. Open necrosectomy fAamsrdieuninvasuuude explore lapa-
rotomy miwdiuhinifamesanlfnnfigahdiduldld useneeswa
imeﬁaiguwaLﬁamwaaaﬁ wealde fla S1ITOINANNEUNINTOUNRIINT
rdi ldeouthogs wu mammsfiaide &ldneg donoen ddlkfusldiduns

SNIVILINZ
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n1s$N¥INN2:IINSNGaUSU
ANTLHANTaTian I (Enteric fistula)

wuldlummedadeluidamemasugan (Infected pancreatic necro-
sis) dalng)sinwu udnumisd1&lvn) (colonic fistula) wavan l&E@ndmdu
(duodenal fistula)®** BaniAeansugauiisniauinmevaanlsiiliios
pwnseanaThmeaTtnsiades viaReanfiandengaduluveadonlu
FumbsAtmesniay vhlfAamenedosasisa diasi dmemasnan
Newfugney (fistula) eLu‘ﬁ'q@ loegneq (fistula) sl demas
YNMTTLNE e e BTl IvETTD (percutaneous drainage) lae)
sannTasld¥oeay 30 suiimdndeuay 70 dasl@sumsnianmeioud L

26,27,28

NEINER Wagyh colostomy Mguwsngaundey A mMudanaan i
YNIRUT NLEaEe luNTeLdiann F9o1avh IAaNLa TN aNIaeN

g

[J Y G (% w .

ﬂ’l')%ﬁﬂﬂtﬁﬂﬁ?%ﬂ%’e}lﬂ@m (Duodenal obstruction)

[~ U a{ L v £% a ndl ° 1 o 7~ ! 1%

Wunnzunsndauinu lékausnn Snifiafidmnsd @andiudu
WasaniuaTursogiadesdusan TasmaifauuLFias17 (transient) 49
U AINANNIEFTUB U NLFUREUNGY wauiuuns (fixed) AiiaaN
maneleaan peripancreatic fluid collection 1 MIneEAANHIELALN
@UBaM (pancreatic pseudocyst) TounmydiusausnEURLUNEW N RS
ShrasenlrianndusaunanaUSinmsn a1 ldRsimaedeusnanad s

£ o 7 ~3 ! % =3 o Y A (% o 2 QIJ

maLanTasntisa [ddnaudu SevhldiRenvgadurass ldwusiemlu
e lunsdiddmssmssenladandusounluiudnantioytasiosmumds
(retroperitoneum) a¢vh WA & maldniauiasiadausianassineie ms
(% 14 (% 1 U U 1 1 a{ A
SnlviquanuuLsedudsyaaslnouwd¥fiemaumms themsliad Ao
N retroperitoneal collection mmc-ﬂ,mj%%am’gz necrotizing pancreatitis 819
azdasldmasnnadtomevitanahifiasdhee®
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AN

Azntaaaataanlidswes (pseudoaneurysm)

| Py
wuSesay 10 luihefAfiashanmsdnisuvessiuson (fluid reac-
tion) Fiheazandremmadanaan lumadiuewns, anadudonanlaelsl
Y]
VUG, AN TEnsawamas mihidaNsaUsUsaune 19310157 (pancreatic
fluid collection) WMEAMLFINAIIARINANITHAEE (erode) Vaaldanain
MMsFUBaUSNLED duisinudie gastroduodenal artery Nanaidaauad i
\@esha (splenic artery) @97 WiRanudanaandasiag (peritoneal cavity)
waclwmnaduamnsld lnunnudoraanmaduamsiinain hemosuccus
X A A A A X 1% X =
pancreaticus @9 NEAnaandnnuaf lidessha (splenic artery) 5ms
llenasuazuanluiige Wadlmsunnsameanifantes Banazwarhuriady
8au (pancreatic duct) 11/g ampulla of vater uazaan g l&idnglafid
| A 30;4J [% 1 \/LaﬁL [ A@ o 1% a [
dauf 2% FanneaananananIanwu la irtheidudugausnie e Lnaw 6iu
SauSNLELToSIarNySUsan MInTIdTadeisdn (i msvienasd
AANAILMBSVRRRALREALAY (CT-angiography) MINTIANADALADALAIAIE
AAULNIAAN Hh (MRA) M3aTiaenaisnanniian (angiography) N3N
A b2l a A (% A tdl 1 Y o
Ao lufihefinziRareananmsuanvasasimaandandlinesl¥vhmagn
naan@nn (embolization) Aemean (radiclogic coil) Waa lalwa (gel foam)
L% A 1 A [~ 12 v o
WaEIMEHTYIaaaAae hWas (pseudoaneurysm) avdaiivdarnadaam (ab-
solute contraindication) SWSUMIYMITLLNLMEATF0INAR (endoscopic

drainage) Tz FiinmziRanaangs dndsmsvhianms

m’awaaﬂLﬁaﬂdnﬁlﬂuﬁmﬁmqﬂﬁu (splenic vein thrombosis)*"*

wulfSaung 23 vasdiudausnisuidaunduiaslsvsnndosay 12 989
FusouSnisuEns nzgadusianaavhiiinrsshale hlutesios (ascites)
wazfammsdaseanmmissadansinasmzannalilmesiuuanle v
Rennmagsiusandniauat lunsedulfiienszuiumssniay (inflammatory

process) hagnazduliifinnmemsuisshvesdenfinind (prothrombotic
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hypercoagulable state) LagiANTITNRDAREAATUMNI NITNADALEEAF
AATUEINA Q’ﬂq aisinazlaifionns (asymptomatic) wazilsssnmdneas 30 789
v A A A . . [ o o v A
NUhusamnfematlawesaanidon (recanalization) 1¢has Gaums e
1l endhumsudadhansidon (anticoagulant) JupLTugaeniagasunne
1 1 gv A (% C!I [~ (% (%3 =Y v A A
LEATYINL Db Gnmmmvl,mmﬁmmwmummgmsmmu SN liennatia
MIgAFUIvaanRaAMWaATIaEUWARN (main portal vein) Wiavaaadand
waaviame lwiadiy (intrahepatic portal vein) 16 aﬁaﬂﬁmnmwﬁﬁ@,mma
NMIERINADINTUANLANVNS D LSeNuaa AR AMANTLINZNINaUNH
1 A 1Y A ° (%3 A ) 2 1 ‘al 2 (%
gl aneasrise b msqmimmﬁﬁmLaa@mﬂmqumﬁamwm LALADITLII
. o T 4 o o Ao o
MgHilivaanidan thnas (pseudoaneurysm) Faunnewnindauiidéy
PsdiusauSEUELUNSY  hasandle lendunsusesnueadeaudiay
Mo e zdansaande e

Ingasy

%] 1 [ %3 a (% g’/ [~ dl 2 Aava G
mgsugausniaudeunduiaiunmstinu lda BNINTUUE L1114
Ay & =& o Yo 1 oA A A v A

lsafidasintanassne lviuvingg HaINNENATNANIEUNINTEUNTULT
& Felummdfvhmsnsnaseseminfsnnuddnuas imesnmathagn
OB AN AN LN O UUAYSTIMIE LTS BNVISAD IFeNaND
sudadihosndhumsSnmilssneninasydiuadiand Weadhsumssnmnee
mMavhenMIRafneIngausasmIzsina ineamanyas
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msusunavna:navlsamoiau
amsmowusavna

(Sleep and functional
gastrointestinal disorders)

uw.9sons AsuonaINLU

we. (WIAY) wey.glan wissns:na
A.UW.gInw nasItudng
W%IQEI%@%L/L/W\?L@A%Q?W? ZﬁdWH?ﬂ?ﬂ?Wmdﬂﬁlz

unun

aiifimsnisesmanueunduieing (sleep disturbances) kihazid
laenanlsivdy Mgnyemnelaunnduainmageii %3 obstructive sleep
apnea (OSA) i iagesnnin lagfinsfnsinenfunasesmauonunduiio
Unddaganmnaashemelusyuush o snnaiuEas o MIdnmmMaTzneinen

A ] ~ oa &
Tulsemnnsgeangfifiangsnnnh 60 Tlwlsemelnemugiidnmssivasnazuen
lamdusnnninfesay 45° uagnunmengeme langnduannmagaruaeidy
Fouay 11.4° MauaunauRaUNfdINasamMIvNuIITeUUENDIMUINEENTS
FAM3 1 TEEEA NP UEUOIYRITEULUTEMATIaS HanBaU LagmTdag
uanAaUNMuidsNaroMsvhew Mnmedne luafewuinsynneg g
Zj 1 s v o tdl ~ A tdl ¥ =3

185Ul 26-64 TdnsmamsuaumduAiiseme lunmnaefwadeTuay 7 fia
9 Halue®” TawthiumevassanvewisolmiveunduiiaUnfduaaun
B Mazngevny lRngrduaInmMIgeTiuasiineNaFassamsifialan
Ga%eens o 1w lsnanusulafings lsawnvmmu lsad lsavaaniRonsses
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| i

waglseinlanadon wazdana Wildammatheuuasdammelaesagsaus
nnMsEnE Ak M uREURnUnfflanudiusTule

1013 919, Tsmnae (e dfan (gastroe.ophageal reflux disease

FLULYNLAUDIAT
938 GERD) LLazmjsﬂi@maLaummiﬁmuﬁ@ﬂﬂ@ (functional gastrointesti-
nal disorders 38 FGID) b lsanssmnga1ng (functional dyspepsia) bag
o L A @ v v
Tsaanl&uslstsm (irritable bowel syndrome %38 IBS) 14613 LNNATWNLMNT
uamé’uﬁ@ﬂﬂ@mﬂ%ﬂué{ﬂas%mzmmu@ummﬁ LL@imiﬂgaﬂiﬁhﬁaﬁﬂ@
[~ (%3 % A [~ o ‘sla a ;’j o &
LﬂuﬁmamumwiaLﬂuwaﬁnaamwmmw@mﬁ@mmﬂ@mﬂ WASIZRINISNNG
U7 TN S N A NS I AN TN LG DM T UAS LAY Y9N &L
UM IUOUNSLAAUNGRY [Han1s lsa v e e B UM N T
Tuumemaat R UMW TR TINENIIMTUAWASL M3
PTG UO TS M TUE AL LasA NN NS T NIMTUaLh

naufReUndtulsanse adowiaslsna ldudsilsan

dassdngn1susunau

mmawé"uﬁaﬂmazﬂﬂ@ﬁnm%mmam%wﬁﬁﬁmia@awmﬁxﬁumﬁ
%5 ldoauauosstefsaush wasndnaitoans lsifinmsediusi Tugromauen
WAL AL lg AT NLTNEMNTIIMELAYAR 1 MIuaUASLEINTaMLe8N
i 2 sEeEmIMINTIRMSUaMELMNA331% (polysomnography) 1ol sze
non-rapid eye movement (NREM) Fsvaznafadusaeay 78 119 80 UaIMS
HOUNAL LiagIzey rapid eye movement (REM) TsveznanSoay 20 D9 25389
MIWUMAL™ var NREM Wiudnefifinmsanasasmayanussemanlug@
Gefleuiugasiiuvon leafimsanamosiammadimaniila anssuladia
LRZAGOTIMTINATYUDITIINE (;a;ajf?i 1) s¥8¥ NREM enansnudseandu 3
svuztlouden

1. szay NREM 1 JuthasAoussnitisiuuasgaowonwvdy Jn
Frsieunduiufigaussgnianidaunlane
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n1suauscez Non-REM n1suauszg: REM

wauhu WAVAN
svele R
528z N1 Jear N2 S8z N3
4 =] o e
4-7 1 laasadu 90-120 wnmaAU
Sp8aY 75-80 20IN1SUDUAAL sp8ay 20-25 IBINISUDUARAL
Z 4 |szazvianaaenisnau 4 e 40 - 4
segzlfguaneu | & - o o aaulninanas | adulWinanaavidiaunauiu
P fu An1suunnAIN - v A o
uvay . WUy slow wave ianselu nawdia luagy

3UN 1 3E22RINTHEWNAY

2. 5382 NREM 2 WUt andunanningses NREM 1 Wugenams
[ o 2 [~ )
'cu@mﬂasﬂaﬁlﬂmmarﬂummm@m

@ o R A A ~

3. sty NREM 3 \Iudwnauanige wueABIWENeTha Slow
wave

mMauauaUTzey REM nughsfieauniheunsnanaeaniiv Saunus
Sunths Twmeaglsiadiuluszesd lamauanraulnfiasSueneseay NREM
L8 SNNENLTELE REM 6NNaGL Laeisees REM avSuidsanuaurauating
$io8 80 Wil Lazleias Cycle TaIMIUAUAELAL IFa15581% 90 1171 LUt
LINYDINTUDUNND TLELNIAWRITEEIE Slow wave AZNNINNINTEEE REM b6l

AvFaLanadli Cycle 20IMTUOUNALNAS FdUMIANTUIRIT ey REM'™

REM: Rapid eye movement

mavduwazmasvwliidunauas]fraznafivengassiugnaiues
@SWI’JH%UUGL%HSJN ARIATN VL@TLLﬁ ¥V S (sleep-wake homeostasis process,
process S) Lag 521U C (circadian process, process C)15I@a'§gm_| S tiuagidn
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| i

ssuufvhRamzihsmen Tesashnusnniudes ) Faustsiuuoumen
L%wLLavaﬂ@aﬁq@mawﬁmﬁauuawé’u S0y S Swhenafendaetiunatiud
ascending arousal system W1WeN19¢6" galanin, GABA, La¢ endomorphin
NFNDIFIW ventrolateral preoptic nucleus 1%1@1‘1/\1%?3?3?6 L‘ﬁaa@mi ?%m%ﬁ
FLRINMIUDUNRL (arousal)'® AiaaRaUndfissuy S s lfAnmy
uanlaindy uayazuy C Lﬂmwuﬁmsﬁﬂﬁimm ERIRNIEEY gneuaaley
FLULWMRMTINN (circadian thythm) 210 suprachiasmatic nucleus (SCN)
Tussasswihaaslalmansts fasdeusramie waniiu AILANNA b
TSN TN VS cortisol wazMInILaNgannRrassme lkiany
winssiamvevnaUlwsafivsnsas SilenaAnundfissuui Niheazins

o AV @
uaummwvlmﬂunm

d5s3ng1yavS:uUNIVIAUDINISS:JVUDUNAU

ST ILAL TSR nE U e TR M B s e
AILANMINNURAET NN RN UTBITELLNAAUS NI gut-brain axis
Toefimsondaiuluaasfiens (bidirectional) WUIEULLTEE NS UG
(autonomic nervous system) 1oun svuguwm@nuasmnN@uwman su
ﬁmmmﬁmﬁw (afferent signal) ANTLUULTEANILULNLAUD T (enteric
nervous system %38 ENS) LLaZLﬁuﬁﬁzﬁﬁﬂ@:ﬁ 10 (vagal pathway) Liayad
Funnonaan (efferent signal) ANTrLLUsEAMaIUNANS lEsTeuLmaLGin
019113 wananmssimadensorusrIuMvAsEasluuINTEUL T
(neuroendocrine system) mﬂammmmu@wﬁaééﬂﬁ W interstitial cells
of Cajal i@ enterchromaffin cells g Ingdumilasnmuduiusssna
aaﬁmuﬂagmmuqaﬂ@mz‘uumﬁm%qmw WAEILULAILANMTUDUNNL
uaﬂmm‘iﬁaﬁ@m34ﬁmﬁuﬁmmzumqa%whéwvlﬁﬁﬂc%”’g518 (;sﬂ"?i 2)

NSRRI YNIEA TN TN TR AN AN AR
ThasasaiiaBauituiuseuiu Tnandnanasan 0.5 Jadanssannd
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LLLAl

ANS (Vagal)
ENS

HPA axis
Neuroendocrine
Neuroimmune

=N i
o oMy o NNNLAY
e luanld 2 > f
b2 FDINT
« Inflammatory cytokine ! e -
¢ Neuromodulators * Gut motility
¢ Microbial metabolites ¢ Sensation
« Dietary fermentation ¢ Inflammation

ANS: Autonomic nervous system; ENS: Enteric nervous system; HPA: Hypothalamic pituitary adrenal

3UN 2 UAAIANNANHHETENINNTLUUNILAKEINS szuudszanaImnatsnasyaznl
anld

I 0 faddassiawni MInduaranasathefiadfyan 25 aSssatalaglu
| A | ;’j | QIJI EL | o 1QI A 5L
Fadmiin 5 adssatiluslugrsmenrau’” lagasanasnniige lussey slow
wave sleep Lar3zely REM? 8908 s ao a8 sManaewisLiseiny pri-

X . ° A A 21I Y A \/L 1% X A
mary peristalsis 8ARIMNNUWIUNMINEUNAARI" LALNNTA AREDUININT
AADADIMITNINNILAN OISR M TUaUAAL M e e Ul
TUNTABDNNNAADADIANT ﬁﬂﬁﬂi@a%ﬂmaa@mmmm%u (prolonged acid
contact time) WaZANaMNELS mIReaMaEem EYIEUNRDADINIUAE
MIPNELYaMaA 1T aehd lsReNT s mMedseuumatiaariuns adot
PR NININNTLANZIT AT MU UAAL 1o EY3AVREADINNT

FuLUaraIuas (upper and lower esophageal sphincter) RE3NEANGL
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AN

20-22

YIAVULIN (resting pressure) ILNINMIUBUNNL uarmaaaau ke
WaaRaMTUIEAY secondary peristalsis T9gnNsEdulaamsenadavns
waeRvINNAY nadiauannszwnzes desnansavhnamldluseriens
UOUNED LeNOUanadluszeemMaudundUan (deep NREM) waztiaansli
svely REM® enaiiatnfimsmeimenaszavaanavnasiumaitu [@aomu
N3ei9aN (hiatal hernia) ﬁﬂﬁﬁgg@dmﬁﬁmuﬁ@ﬂﬂ@ dawarh IwamMAe acid
reflux WAt acid exposure time A% 64N (NLSITYIANRDADIMNTHIL
ANTGINNILUNG MR INA LTIV IAVRD AT IUNAIAIMINAL
mMavnelaldnAn waymaia (straining)® wananielsnu gastric distension
vhliAnmsaanashiasvesygemaanevnIdmand (ransient relaxation
of lower esophageal sphincter #3a TLESR) anniulugthelsense lnadau
AAI \/La.z A o ' ¥ A A 1Y o \/L 24
nillsaldfeunsiasineiulaieuiudssnnayialy

nIBINERINSEMIYhUAdFe natlasevnslunasidunsauas
maduiedauenIignedeyliéiednl§dn laamadsnsrrasnszmngavnasiv

o A = v o vL 25 A vL

AWNNIINAFANA 22 WRMDS 2 RMIBITUNA L™ Lagmsiafanlmves
nsznzaslaln@argnenuaarustUULsEam dkiiasn s
wannlmcann$ 3 seudew lauwudh amplitude sasmstiudazan
adluszey NREM waendusngazdiudnd lusvey REM?

° Y < a 2 ‘:!I 1 AR 1 Aﬂl !

Mlddndnihidesams gedumsomsuarduiniousimsg
#l&lvg) nmsfnnneumhwuhmegeduewns Wgsnanas e
de..u A\/LI osz,q;’: 6L. d27<[:
Anldenanu mIwdaulmilesmueasmididntiuaeas udranmnanau” oy
WU migratory motor complex (MMC) Faiflumaindaulmiiia ldovnafign
dosmnnszimnzavsgan [ lvnjuazgneauauanusyUL ENS 1 Hensiiige
2 4 Cycle length §uaIIzEZIa189 Phase I WU Fr8LLId Phase 1T &
asaumumnely ualinumsufewulasessvasnm Phase I udiipsann
cycle length %84 MMC duvh l¥ianafieas phase I azgsda Wiuanufives
MMC? athslsfionslinuanuuaneisras MMC Tugrsmanoundusyes

184  DAAISALAUIMNES:UUMDIAUOINSIKDUSINAINE, AUENEU-SUOIAL 2563



6119 &%

Sl dnihilunsgefuhuesndousuasiuedounnlefivie
nNMagedNeanluglesgansy ugrosemiemsuaunduinmstushaes
éﬂéﬂmj%a@maﬂwqﬁﬁaﬁwﬁ@LLaS%Lﬁﬁumﬂwé’ﬁuuauﬁuﬁw MU
WiUTEUY REM wasmssindiseniemsuarvauinafinnseasulmnaes
a & lvn luseninamauenundy waglumandurulugismsueundudn vse
Jeey slow wave ﬁmmé"auvl,msnaaéwvléﬂmj%a@m@i'wﬁq@“ waglugranm
uamé’um@mﬁﬁﬁﬂmﬂu (internal anal sphincter) AMISNHIANNAUVE
NNOADATINITUDUNARL LLasmmémﬁlwﬁmgwmi (anal canal pressure) avl
mqaﬂdwmméw’ﬂuéﬂéﬂmjﬁmﬂmEl (rectal pressure) atlaarulallising
RAIIUBAIENIIUDUNAL

aURMsnivavn1susunAURDAUNGLIA:N0IAUSIMS

mMIAn WeRenuaNNENILT I I THeUNALTReUNGRUaIMS
Tuszuumaduemnsuazmsitesslseszuumaiuomslaamme lungalse
MOAUNNTNWRAUNG (FGID) M3einmniseanns 5,792 @usl,wqwmﬂizmﬂ
\MuA 1699 Hyun MK hazans® Wommsuaunduiie G aanudunusi
Mstavag (OR = 1.63, 95%CI 1.19-2.25) oMms3ak3e7 (OR = 1.48, 95%CI
1.17-1.86) NMIVIDIDAG (OR = 1.80, 95%CI 1.42-2.28) waza1n1ssa (OR =
1.59, 95%CI 1.24-2.03) WATMIANINYDS Vege, S. S. warame™ wuqﬁ@ﬂﬁmi
gaslsaadn [flsmuuazlsansumnzevsgeiisiouay 33.3 uaz 21.3 Mua6
TufiheAfimsuoumduAednd Woutudouss 13.1 uay 11.4 lugARnsuew
Y a 1 v A A v L% 6 o [~3 o %3

WaLUUNG uaznuhmsueunduReUndduiusiumaiulsnd dudsUmuay
lsanTumganIotIlTiud@ uasMIenmas WY Lei wavaous' ¥ms
2 A o A Y o wa ¢
fnwntlszang 2752 audisnasaagunindisilludsemerldniu nugidnmenl
TasmIusundURRLINGT S osaY 36 uazlunguifinmsusunduRaLnGwuglid
¢ o o Vv | A A
manizaslsansalnadon lsansumzuaza dulssmganilungui s

MSUOUHAUIANAUISAMDIGUOIMISMDIUAFAUNGT 185



| i

mIvaunaURalnfatultiusdyiaznuniladsmsueunauRadn@dans

Fuiutaehadasysiamsifiasie Non-erosive esophageal reflux disease LWae
o § %3 % (% = Aan U 1 a

Tsedn l&ustsom Elumqﬁamumﬁﬂﬂwﬂu@ampﬂmm@ﬂi@mqmu@wmi

MNUNAUNG (FGID)* * Wuqﬁi@m‘misﬂaammauwﬁuﬂ‘?@ﬂﬁmu@’ﬂaﬂi@

sz NITaLaL 68 Waliuuiuiouas 55.1 lungueiueaehsfit ey

Isansnlnadauna:nasusunau

v [~ g o dl 2l vAa 6 v dl

Isansn adowdulsaaserinuldisauazgidmsnifiumlinfge
X GL - ~ I %I GL o a v ~
lwndanEnuasylad® leedssnnsiuanigasimniifeuas 20 da1ms

1% A A ' % Y 637 .FL a A EVL 1
usuSauanvizalaMaseatsiey 1 asseadUenn” wellwaFegiGnmaniiy
[ ~ dl =) 2 i o =
snnhAUYALBRA LW N9 nmsdmatsenng ludszmeinmmany
A 3 I VL 1% A 2 38

aiifimanizaslsanin lvadomiesiouas 3.5

Tlszmnsganmmudaissunuagldwumsvadousasemnauaznie
NNNTLUNNZDWNIINTANRDNDIWNT WA INAAL udanmsdnm lugihelse
nso nadaumudihamailenmsasunasiusineodaudienn Farup
warany® wugihefifennsnsawadandafiuiosas 14 aasszansln
Ussnetansgasimannsgulnsdnd loemulsanselnadeufifionsaan

A a [~3 b % % L7 dld

nanseuAaiusarar 10 2asssnng leedauas 74 23K LIBYINDINTVDY
n3e MadouLiaasiiomInaunasfusIne e uardnmsAnwmitwes Locke
warAniz® wuh3euay 47 209t henae adauasiionmausuionusananna
NANARINAIY LarIIuIaLa: 34 A01MIEaFenaaunansdt Anax
A o Aa A8 o [y ] I3
\FesvasmaveuwmduNAednd ugthonsa nadausnnniszmnsgunnuds
wsatha 3 wh lumendumunuh fainmsuevmauiiaUnfifgiifinmsaiansennis
NI madaulunanasfuniasay 252

nalnn1vassangns:nimolsansalnadeuna:nisusunauvimnung

099N MU UAMINAm A LLasMINAuTanaIaiNe

186  DAAISALAUIMNES:UUMDIAUOINSIKDUSINAINE, AUENEU-SUOIAL 2563



2 ¢ﬂl 1 o ° 2~ [ ~ a
Tmandanlnasmaanamnsanagutiu v rdutlhsassalumsfeni
prolonged acid contact time $3tunfilasefivh WiAens ladaurainse
ANNTLNZENTIUN AL N AR a3 IaMIuaUARLAZY L AaMS
‘v‘hmaLﬁawaa@mmﬁt,mztﬁ@masmié’ﬂLﬁ‘umﬂ‘waa@mmﬂ@aﬁaﬁyﬁﬁﬂ,ﬁ
Aense wadowlunanaauaradiuanufedndnemednia (anatomical
defects) 191 M55 L AauNT9aNWNA WeY (hiatal hernia) Waaidumavihan
ﬁﬁ@ﬂﬂ@ﬁnadm@ma@mmiﬁhmm L mﬂ%mu@mé’umﬂm benzodiaz-

. 43 A o EL» | | o X <3 1% X
epine® M WyIanaaeaNIEMaNeMemUaedu Wiuew uananiinie
ALY ANADAMTRIUA9EIATY (transient relaxation of lower
esophageal sphincter #38 TLESR) tae ¢ 131 Tumaglsndu® v e
299 reflux events WINTW MIFN®UI Wu, J.C wazane™ ‘wm'wﬁﬂq ellsndnns
Wy TLESR 7.3 = 1.2 aSssiadnlassnnninguaiugy 2.1 = 1.2 aSdadla
pehafileadey uasildasin acid reflux Wa9nidl TLESR Aaidudaeay 63.5
annhnaNenUANiouar 17.6 athelitiuddny uanannalnmsiialsadhg
i afimafnEwuInTaauausIne HENsIANawIasa N hdanse i
NeaMDWNS (visceral hypersensitivity) lgwLeamsuautioan 3 Flug
doTunAn 1 dUeksumerna aiomMInaLEuaIsanTe lunaana s
VL» @ X = ' LA o A | Ao o o g | \/L

AN UATHDIMITULTINNNANIUaUAULNRaen sl Ay aehals
BnuuananmaweuwiaufAaUnGavdswarh iAe lsanse vadausnnaw n1s
Asld o ;:4' = A @ o U
mmasm@”[%aaam‘gmlﬁdLLammmimauﬂmaﬂumﬁﬂwﬂmumummau
nauldlaaasaguie

o Y g o4 g e A A9 a
mag‘waq@mﬂwmwaumﬁmmmu Hudnilasauiieivh A
viaamownsenEy [fsnnau anmsdnem luefewud acid reflux lungariae
OSA AIfnane M NIFLAATUAINN LA LYDIYFANADAD M IF NG

< o . - X o A s 4 e
smmmﬂumﬂmy T AATUHAEINIAWEN (sleep arousal) wag l3iiRedag

71U negative intraesophageal pressure MNMINE/AN eila e

MSUOUHAUIANAUISAMDIGUOMISMDIUAAUNGT 187

B



FIUDURAY
(Benzodiazepine)

Y1IANDADINITHINEN
o &
AEAIAIATI

nN1720SA

Taseas1aygAnannAnIns
duasidnlni

Acid Contgct time waaﬁ’lmﬂ‘a
LALE) ABENLI
- - NNSUBUNAL
nsuDUNAL | == | Tsansa lvatou 2aUnd

msamdannsalwadou
(ANS & CNS nauiaina)

OSA: Obstructive sleep apnea; ANS: Autonomic nervous system; CNS: Central nervous system
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(Benzodiazepine)
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OSA: Obstructive sleep apnea; PPI: Proton pump inhibitor; CPAP: Continuous positive airway
pressure; ANS: Autonomic nervous system; CNS: Central nervous system
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fiuan &0 (papillary stenosis) 2) Viotf siu (intrahepatic dilatation) 8

AU (stricture) FAUNUFMUNG (normal segments) \38N71 saccular dilatation
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AN

2
FINNY papillary stenosis 3) mﬂlﬁaﬁwmmé’m@ﬂﬁ@ (bead appearance)
v v
4) vienhennansiu (extrahepatic bile duct) §iUeN3 1-3 91 3NTURVIETNH 14
o A [% d\/LIG\’LQJElpﬂln X X ¥ A .
AUALTINGILID LA LA HaYNMIOTIRTUUDNNYIDING 2¥WL CMV inclu-
sions 1 arterioles slﬂé/ biliary epithelial cells ‘ﬁﬂﬁlﬁ@ vascular injury ﬁWVL‘]_]
2 %
§ epithelium P9I AN AR™ ? (ENEEINeNAVENaENa Ao
dudaly) mumsfemaaiulemea (opportunistic infection) lAgLANIE
a 6a A L ] o A @ ¢
asUlaatassifen (cryptosporidium parvum) $3x6e Tadndumanwennsn:
I A\/L A . \19
IOV LNG (poor prognosis)
1 dl f- 2% 1 a .
2. Qﬂaawiﬂﬁunwsﬂgnn1ﬂaaaqz (organ transplantation)
wumsaeie hhis CMV Uszanas Sowaz 8 - 39 Tudiheflésumsgn
theo¥eneaiia solid organ transplant SanMsdagasfige lwmstgndele
wargege lumatlgnanadiudan uasila-Uae® nandihefislenadesgegai
arfiamafn oTuazaNEURAA (donor : D) inéiaise )3UaTee (recipient : R)
| ~ X Y M Yo v o @ .
Leefiozs [CMV (D+/R-)] Hllesumerentlasrinlhss CMV (prophylaxis)
Foray 40 109K3UDTeNny auieMIfAEaLLL tissue invasive gastrointestinal
disease MfiaFe h¥e CMV Wlwnasnnnd 6 iWew wisgnemuaiens W
Haduiieavh WaeTiale dautladedu o i ndelsalhds cMv Misu fis
M lSUENNARRANTUINAZS (induction immunosuppressive therapy) &6
FouueiiBaviiaen e 1 Wanisnmdsgneeaiens memd Lazane
¥ _ .21
]
‘:!I 2 % AVl Yy = % ‘:!I
-masaasiinu lgvae Téun 819 semwnde Msraselengityn
mellansnsnrhamld §11&8nEu sa9asndie nssmnsansdniEay mmsaa
usstivianann LLa:;m@VLéﬁ’
% £ A ‘gﬂ/ % 2 b2l 4&' 1 o
- fusnieuanfoira s cMmv wu”lmuaﬂu@mamqﬂmam
152304 39882 10-16
- MIaTIRMeaUATRMS WaRanneh Inaedaa Sanuay

SNWEL (transaminitis) THESHINENNEILMIIANIDITLHU ALP LAY gamma
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glutamyl transferase™

3. N:'ﬂ'as_li'iﬂml,‘%a

~ X R X . X% Ay 2
NUNTEALTBLLLL Tissue invasive VL@%@ gJNIN I@ amasgamﬂmiﬂmm

999 Torres HA uazani” fihedouay 0.02 fimséieize laawuh dilengst

Y @ 2 I3 A . 3 | LA
NANNIVERE 72 L‘]J‘LL@‘]J’J euzSalsndon (hematologic malignancy) §aUNgNT

ﬁﬂﬁﬂ@ﬂﬁmﬁwﬁm’ﬁaé (Hematopoietic stem cell transplantation : HSCT)

fpiidnmseifeiga lh¥s CMV 296 au defihe 100,000 v NENTLESUAG

¢ o ) a X ! LAY ve o ¢
L"ﬁﬁﬁ‘ﬂ?ﬂ@a% (allogenic HSCT) QSW'}JﬁTi@]@WL‘D’@S\I'mﬂ’ﬂﬂ@&m\l@]‘illﬁl,@]g\lL‘Eaa

mﬂéhp:mamad (autologous HSCT) I@a@ﬁﬁmim‘, 608 M WIEIUNL 58 AL 61D

o a A o o 9ova ¢ Y A o |ama ' ¢
Wﬂ‘ﬂ’l&l 100,000 a3 MIFIALTD ?JGVI{L‘W LNG MICETRNYDN ;ﬂiﬁmﬂmﬁammmawﬁaa

ﬂnadﬁjﬂm (Graft-versus-host disease) DILULMAUDINT WUNNTINTLAE

A1519f 3 Anwgnzaslsralddnisusasenifadalisa oMy (Aaudasainianaseneds

ANTELRY 23)

n5ANW nawgiae AINYN 38atdlunns
(prevalence) e

Kim uazAoiz® a1 ldlngsniauitess Alasun1sitede $oeas 4.5 H&E uaz IHC
ASousn

Leveque lsagldsniauisosofilsnsnisy Saeaz 10.4 PCR titaLin

wazAME® (exacerbations) naldlna

Kim uazpz®  lsmdnldsnisudasfilsaindudoundn  Soeas 8 IHC
(Acute exacerbation)

Criscuoli sldlnaisniauiiess Asnuwsa 3pEaz 16.6 H&E

wazAme® Tulsaneuia

Kambham Tsnanldlnajsniauisasoguuse s08Az 13.8  H&E uag IHC

LazAe®®

(severe ulcerative colitis)

H&E, hematoxylin and eosin; IHC, immune histochemistry; PCR, polymerase chain reaction
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AN

[ A VL P2 22
19T 3DLRY 48 TAIAININD NHDADINT WU bAIREaZ19
74
4. N:’ﬂaﬁisﬂéw‘lﬁé'nLam%a%'a(IBD)
= 23VL [ \/Ls/ 1% a
NNMIENIN K. Sager kazane™ laTIuTINaNagn 1I09ens1eh 3
Mﬁﬂwmjméﬂﬁﬁmaﬂﬁﬁa (IBD) wawilhsa cMV Twdan fo1ma
v My - A v G oA o Ao o G v
uses toun 4 sasshwidede shale Wadenmuarddusnaudntion
HaaINABINIAURINT WNUANWULLAS ‘punched-out ulcers’ LY ‘geo-
_ y . .. » X oo AKX o
graphic ulcers’ ¢ I@mLonwwzﬁaqmﬂsﬂmvl,éjlmgamﬁuLia‘iqmamamﬁﬁm
fheafieTass (steroid refractory ulcerative colitis)®
R dd ay o a
5. pihaniniaunuiné
oy e 4 Ve ~ . o o as o .
AT PR HIEN 1un an B3N ﬂsmﬂismmmgwgmQmmmu
| ¢ . ) o A o A a |
VLE\IﬂN‘LIﬁm (immune dysfunction) l@un Wi lemeEeds weeaianmsty
73N (critical conditions) WA Fszvumadummeladuwan waznnedan
[~ X a ‘g L9 2 1 ‘:9; 1 2]
Hudie OIMTLEnIaIMmIaaize hss CMV h@m pnguiazuaneanngLe
NANARGNTULNWSSS (immunocompromised) lagaziiomsuansfisund
WULADARENANAUSINTNINNT Laglinumsdiazalhss CMV fiadeny
A 53
a9
o XAV o o a o J
Madiewae e CMV snsnsnutiadin 2 w8l dalaedluansiedl 4

o o a & @
f1319N 4 LLﬂﬂ\‘]ﬂﬂﬂ'mﬂﬂqiﬁlﬂL‘UﬂIiiﬂ Cmv

AzAALYalasd CMV (CMV infection) Tsadindalasa cMv (CMV disease)
nsanulise cmv Tuidan nsanulise cmv Tuidan

1o a & a PYRR]
Tdflann1suamezasnisimie Ho1n15uam9 Leun

- Mononucleosis like syndrome

- 9INSLERIZBIBILIZAN ] NNNIRALTE
(Tissue invasive disease)
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msatodelsa

Ls‘jaQ’ﬂaaﬁmmiﬁmé’mwﬁmﬁa@L%avb%fa cMV luszuumsdive s
azé’aqﬁmwmaLﬁm@34L‘ff‘\]am%mﬁavlﬂmawnﬁaqﬂﬁﬁ@mi 16un mades
NABINNLAUD T IULIL (Esophagogastroduodenoscopy; EGD) mIaad
NABIYNIRUMIMITEIUE (Colonoscopy) azaadiasrhnsdasndasar l&én
(Double balloon enteroscopy) MnlinuaNNRaUNdaInMsvhdaIndas
NI AUDIVNTEIHLBLAEITUDTEIUENS AnEBiEinUanMIFeInNaas
1) Mucopurulent exudate Seay 70.6 2) WA (ulcer) %@ Punched-out
Yaeiay 58.8 WHWAAN (deep) S08iaY 50 AL ¥5m Geographic 3p8a% 41.2 M
&AL 3) Post inflammatory polyp Soeae 26.5 4) Cobblestone-like appear-
ance Sauay 14.7%

AFMIOTIANNGN FILENI | @517 5

ad

o da o s & Y o v )
AN 2 uaRsWABRAEIMISNRIBEYUINLAIRINNTSAAEELISE CMV Yiln1snIIasaeIBdas
nasanaiuamIsaIusin (lsuRINaRATIEAA NN Wi, 28NS uaegnas

WHWNNIGLABDIAIT TW.EITNANERSLIRANNIZLASR)
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AW 3 udARgsaenaan (erosion) fianldianaiwuane (terminal ileum) ¥1NN13ATIAAE

ad

8dasnaainiaiwainisaInlaie

o o Vo ) ) o 1 o
AMWA 4 LARYTEELNARTNSBBEN228981 18 (longitudinal ulcer) Rianldlneiledne (de-

ad

scending) NN19ASI9A187Dd0INARINILAREMITEIRUAE
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o da o v a & d o ' o
AW 5 uaARYTEBLEaNNaNwzAa8RNAe (pseudopolyp) anldlnajaamw Sigmoid Lie

$1N15M593A8N15889Na 89N AR NISEIRUA e

AN 6 LERITOBUNAIWIALANTBU (circumferential ulcer) Aianldlnajaas rectum a1n

A15d89nanINIgLABaInITEIRUA e
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f15199 5 LARINITATIANLANNNADIUFUTRNS

Invasive Non-invasive

1. ganen§inen (histopathology) 1. n1smsausanmlasa cmv INLBDALAZEISAANAS
2. PCR 97nZwiite 2. N19RIBAELH (Antigen) A1NLEDRA
3. PCR 911833192 (Stool PCR)

4. N13KTI serology
5

& o
. msnzidalisa cmy

PCR; polymerase chain reaction

1. 9aWeN33nen (histopathology)

FuAsTuanaeugeqn (gold standard) lums3fiaste tissue inva-
sive disease M371773 H&E stains anWLaa1he W AnUnd (cytomegalic
cell) ﬁmmmslmjﬂ’hmaagﬂﬂ@ 2-4191 § eosinophilic intranuclear inclusions
19m5saed clear halo o801 nucleus (perinuclear halo) anTiEente
ARSI “Owl’s eye® el (sensitivity) YIMTATIVIRG WL
Soea 10-87 ANNINE (specificity) 20IMIATIAVNINL Sa8ae 92-100°2114
esoae1a lawy Owl's eye AN Ewhe (sampling error) JIRMIH@ILN
Matland immunohistochemistry (IHC) @18 monoclonal antibodies Lﬁla’-?ill
AU early CMV antigen et liAndnamwlumsamanude s oMy
o b lunmstfan THC Soway 78-93 anud e Saeay 92-100%

NNMIFNNY9 Wilcox CM Lazanue™ Wudmmﬁ@%mﬁaﬁgwmm
wnaTFdeiinsRnde s CMV fvaenemasiuan 10 T ldgnseida
amanenin 3 § 6 1 UseneudeTuiio 3 3w St 2 Usvneudnatn
0 3 T st 3 Ustnaudeuie 4 Tu asthudiaenenwlumsaTIany
Folss mnesanudehss cMv ngUnsnidnsia ¥ 3 dau aswunts
foite Souay 64 mmwuL%avb%amﬁaqﬂﬁsaidamm 2 & ALNUMIAAITE
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AR 7 udREasawIAIREAAUNSR Al eosinophilic intranuclear inclusions #1358 Owl’s
eye Tualdlng (lA5UANHBRATILANINGIN B.UN. N3INY 11989 UNUANES

Inen . ginaenaeLnY)

awi 8 uanadiaiiadnldlneifiialisd cMv Afm immunohistochemistry (IHC) 2zifin

Wudina (lesuanaeyiaszdnmain ey, oigih 53560159 wawnwend

Inen . ginaenaeiny)

Souay 6-8 fﬁmfmwuL%avb%amﬂaqﬂmtﬁﬁqmamﬂm 1§ asnunsdinige
Souay 2

2. PCR mném&a (tissue PCR)

NNMFENYDI Morgan Laeane ¥NnM3e197a real time polymerase
chain reaction (PCR) mﬂ%wﬁammmu@hm POIMAUFUDTT F11490 91 T4
ﬁié’%fumﬁﬁaﬁama@aw eBInenndimafiaie l¥e CMV wudh PCR flema

modiaio Cytomegalovirus lusuuMpIGUOINS 2

<y
h‘O}‘

15




AN

TaldhAumsinda
- uannsmsaatiadilu
A

~

~ et

S ‘liwudacmv
vidaulanalails
- 7393 PCR

~

= & P
BULUBRATIINIE

PR
fihanens
ponve s
dinldunnsin
iialaFa CMV

nsfien HEE
Taiwu

Linuda cmy

cytomegalic
v oo P
WNUNSRRALT
- finmsfian IHC

cell - wanImsaailuay

i

wuida cMv
- NANITATIR

wian

wHUAAN 2 uamsunInelunIsaTIanINIsAandalasE CMY a1ndwite (ARuUasain

LNAI581989 vaNELaY 34)

11 (sensitivity) 5aeay 96.7 Hanua 1w (specificity) Soray 98.7

3. YSanalads CMV (CMV viral load %32 CMV DNA tests)

msaTasansayi s \BIQANN (qualitative) Y1301 89UT3104 (quan-
titative) 1oe/ 935 hybrid capture 938U PCR &315061579970 Fuia f7d
WA ) BBITIME 237 TarssuLsenaUTes@en wu whole blood
WAEM (plasma) WIAREAL (leukocyte) buffy coat MIATINANN WAEN
feannl Sauag 65-100 ANNANE Foray 40-92 AVINERALIN (positive
predictive value) Soray 32-68” ﬁwﬁ%mm%%ﬂﬁgﬂmﬁm Fnazduius My
msugasraslsn maamitilaslfdenitaaitislumitesede 1a
HaATIST 6-48 $alae® [¥ehathsdsamaFanadlsisnn uazsnsnsnasaly
anldfisinadadonaniele Gﬁ’aLﬁﬂﬁamim’mEJ”&VLsJﬁmmgmLamﬁuﬁ’;
Tan Wlosnimefiamseauazms 4 assays Auanenati vlFmsudana
Tusinzendduaziien cut off Auanshaiuauansls a9 6

4. PCR 21n23315¢ (Stool PCR)

NNMIENPa3 Alzbeta Zavrelova hazame™ imséinm PCR 1
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715199 6 LHAINTITFTIA CMV DNA cut off level (FALUAIIINLENE1T19BIRNIBLED 42)

A1sANE Uszrns Sofih CMV DNA ARlERAsed
fidnw HIRN529 Cut off level HARTIY
Martin-Davila Ugndiedu  wandan 1,330 copies/Na.  A2Nla 30ERz 87
uazAne’ AN NI D8Rz 98
Kalpoe uazAnz™  Ugnaedian  Wa1EaN 10,000 ANl Saeas 83
788 copies/#a. ANNI NI SD8Rz 82
Hadaya tazAmue™ ﬂgndwvlﬂ WAIENT 5,000 copies/Na. -
(1,660 lugthe
filsifiannis)
Humar ugzAmz™  Ugnanemu  wandw1 400 copies/wa.  AIWl3 58882100
ANNIUWIE SB8az 47
ANYWIEHAUIN S88a2 34
AIIWIENAaU (NPV*)
Saeaz 100
MsAneI Useanng Sofivin CMV DNA Cut AildiiszFnansan
fidnw HAT99 off level
Humar uazAniz’®  Ugndnediu  waldan 5,000 Anwla s088z 86
copies/#a. ANNIUWIE SB8az 87
ANYWIEHAUIN S88R2 64
ANNIENARU 0882 96
Cotte wazAnz”’ fadalasy Fiiia 8,000 genomic A1l So8as 92
107le? anldlng copies/¥a. AINNE SBBAs 03

*NPV; negative predictive value

gaazrastheflgnenesmdradangdu Afa lddnuavan & lngidniay

NNSs CMV (CMV enterocolitis) Wuhaensliies Sauay 16.67 s

WY Seua 76.19 ﬁ'mmiﬁm:rwad Tina Ganzenmueller” ¥inn13§197a

PCR lugaaszeasithefifigldumuunnsas ldun Ugneraeiens feawe ¥

mocaiso Cytomegalovirus TusuUMDIGUOINS
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| i

wrla? lsas l@nauiEess wuhiennh Sauay 67 uazanusune Souas

96 NN AT INAIIEDANLANE T UADUT NN TINDITUIU

Usenafvhandnmes llann Sumdszmnausazmsainesn laife 100 aw M3
anXo o = a a 1

AT sRsdnImInsanE R Gxee

5. N196199aN19 serology

M39159aYN4 serology Hdaifia lms3fiade CMV Symamafiaize
%5 cMV 980 lsnanmsfiaize hss CMV msasrauesdiuades s cMv
#im IgM (CMV IgM antibody) Aenails 3aeag 100 way ANy Sauas
99 Toemanldifiesninmsanme haalugnsfinnmsn s laennd ueudvea
gia 1258 CMV %fin IgM a280a9 11 2-3 L(ﬁaueluﬂuﬁqmmwﬂﬂa a3 iy
Sonly 12 5ew s ludthanRdaiuunnsas aeazasaa vy IgM lnden
& 9nueit uauduassa lh3s CMV wila IgG dasldmaanziden 2 Pss Yot
2-4 §Uenii wdailen IgG AnTuEntios 4 wh sansmhanifass madeise
s cmv 16

6. mawnzdalads cMv (CMV culture)

Aewnthit mamnude s cMv faduuwiTanesn (gold standard)
iermamnsaagehss cMv lunssusdanuamaefenehs % Mg
nnidaednnuh fouay 45-78 ualnadunnzgsiis Souay 89-100 fviune
HaLIN Saeaz 60 4o18y Ao ldnalumswngde his CMV 1w 1-3 dlenst sl
ananuanU5anm S ld ufsoaifinnaauans (false negative) i 15e
ldhnssnumTmnsasen mlseldsuemafionanas®

7. nsesIALandaua ¥ cMv

Yatareia Tadin pp65 (Lﬂﬂﬂﬁ%ﬁa%ﬂu tegument) loe/l% pp65
- specific monoclonal antibodies 4UUl156U pp65 ansnIneTINANEDA b6
'l Soway 60-100 ANNA AL S0Eay 83-100”
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M99 7 LLﬂﬁl\‘iF]’J"INVL'JLLﬂzFl')’]Nﬁi']LW"IzI%ﬂ’]iﬁli'ﬁle'J%’ﬂ CMV 511835619 ‘)

35n1smsaa

F’l']']Nl'J/ﬂ'J"INé"ILW"I%

9aWe159nen (histopathology)

Al Saeaz 10-87

ganendinen (histopathology) + IHC

AMHNINIE SD8aZ 92-100
ANl Seeas 78-93

AMNILNIL SEEAZ 92-100

38n19m579

H'JWNVL'J/H'J']NR‘]"]LW’]S

PCR 91NZ%L18

Al Soeas 96.7

ATINIUNL SP8aT 98.7

Usanaulasa cmv (wanaan)

Al Sa8az 65-100

AHINTE SBEAE 40-92

Usanalasa omv (Bwdtednldlna)

Al Soeas 92

AMNILNIL SR8aE 93

Serology

ANl $a8az 100

AMNINIL S88A 99

& o
AsIzLda IS CMV

ANl Seeas 45-78

AMNINIL SPEAZ 89-100

CMV wawitaw (Laen)

Al Sa8as 60-100

AMNINL SPEAZ 83-100

n1ssSnun

1. Ganciclovir gluuVLFINTIURAALTAAM

YTNASLEINTYnUEeI DNA polymerase 7849 3a enansnInam

o 2 4 A o 2 o qut o X
1MV Dg‘ﬂ’] YTINDITIHLANMINHUNIVDILLND i’)NvLﬁﬂJVl’leL‘W%’m%ﬂsﬂ% LS

NODAMWTINN AU T']'I{LWEI'W]BJGL‘WD"I ) BUNUL 1 GE’JISN I@H%%ﬂ@ﬂiﬂ’%%ﬁiﬂ

o VL (% 5L a AEL o A a 63 !
FNNMIVNNUVRI LG AILLEAI LA1F19N 8 FEHUCLIRYILA @ 3 8L~ NTHRN
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BI1919% 8 UAAIIWIAET Ganciclovir JULUUUIAITNIINABALERART W Valganciclovir 3U

WUUAK ﬂ%JU‘ZI%’]ﬂEI’]MWNﬂ’]iﬁ’]\‘l"l%?lﬂ\‘]vlﬁl

AN1ISH9UZad e Ganciclovir sULuy Valganciclovir
(na./u19) USHIIN1IRABALRDARA sunvufiu

>70 5 §N./NN./12 48, 900 #N./12 7.

60-69 2.5 §N./AN./12 Y&. 900 HN./12 YN.

50-59 2.5 §N./AN./12 YA. 450 NN./12 A

ANsHI9Iuzesle Ganciclovir JURUUUINS Valganciclovir JUbuufin

(Na./u11) NNADALAD AR

40-49 1.25 {N./NN./12 YH. 450 NN./12 A

25-39 1.25 §N./NN./12 3. 450 NN./T%

10-24 0.625 NN./NN./12 Y. 450 §N./48 Y.

<10 0.625 ¥N./NN. 3 Tu68 200 wn. 3 Tussduar (14

dua# (1w naoanslm
Tunsaigiheaslngdia

hemodialysis)

o

wasanala lunsdgUaeansle

#%A hemodialysis)

% 9: £ ¥ (% ° o :ﬂl o A [ [« 1
ﬂaaasﬁmaﬂwmﬁﬂmmu@nmmuw ‘Vl']LS\IaﬂdﬂEJ’J']S\m']’JSﬂa‘LISﬂLU%GLMS\I

(relapse) WataResnsen 1on Wadaanee (neutropenia) IN&aLEDAM

(thrombocytopenia) A ANNGTUM AalE adeu waz e dssy

2. Valganciclovir gUuuuni

Valganciclovir asi Azl Ganciclovir intisd duaseu laesinaln

o A . X ¥ A Y 1 @ A o
MIMANUNNDW Ganciclovir NRUINLAENUBDIN \/L@LLﬂ LHALRDAUIIGN (neutro-

. @ A o . A YR A \/L:v A 45
penia) NAALRDAEIN (thrombocytopenia) Wib ANNAUGT ARTELE DL

3. Foscarnet ;sﬂmmu%msmwaamﬁam‘h

FENAEUE MY meas DNA polymerase 209058 29a7 e

a9 9 Iiifuszazng 3 &lendd lunsdligihedilymaoen Ganciclovir

DAASALALIWNEIS:UUNMDIGUOINSIHLUSINAINE, NUENEIU-SUNAU 2563



A19199 9 WHAIEWIAET Foscarnet JULUUUIVNIINIIMAALERAAIUSUZWIABIAINNTT

#euzaale
uansineulauns Induction: 60 n./nn. uualsinn 8 ua.
AN1391191%L5 (creatinine clearance)/ 60 xn./nn uusldnn 8 a.

Vi () > 1.4

ANN3191%LA (creatinine clearance)/ 45 §n./nn wualivn 8 gu.
Vi () >1-1.4

AN1311191%LR (creatinine clearance)/ 50 n./nn wusl¥nn 12 ga.
smein (nn.) >0.8-1.0

AN1391191%L5 (creatinine clearance)/ 40 §n./nn udaldnn 12 Fa.
Vi (nn.) > 0.6-0.8

ANN391191%LA (creatinine clearance)/ 60 wn./nn wusl¥nn 24 ga.
Vi (nn.) > 0.5-0.6

AN131191%LR (creatinine clearance)/ 50 n./nn wuslvnn 24 ga.
smein (nn.) 0.4-0.5

AN1391191%L8 (creatinine clearance)/ TalunzsinTAld

wnin (nn.) < 0.4

31901421 Foscarnet Wudidansasld wadhadesen toun wunfhidessh
ueaLEaNe Wasnadaeh o levnanuanas aauld o1Bunw Maaie Lhaviag®

mslavnumsanidelugilosurondu®

matlastumsfindadneenuiafiuilastunoudiaige uarmsHensnm
@iaLé‘ja3’3miwmmwﬂﬁ‘f@miﬁ’?‘im%aﬁﬁmi@@1L%a (preemptive treatment)

mstlastunaudoida laelil

- 5Ue¥eg D+/R- 1en Valganciclovir 900 8n. dla¥u (M3vhaaas
lonn@) Wuszezna 6 Weundslgnaeaieny
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AN

- {f5uaeng D+/R+ Wia D-/R+ IeNn Valganciclovir 900 8n. #a
° a [~ A [ | v

(mavhanaslatnd) Wuszeznm 3 \Weundsgneesieng

NNS5NWIULL preemptive

EL oy A a \/L o eL a A X ~ | 141

- lwthenemanusinahialuben Wszuanea > 3 wh' lae
Lifinsfiozaiia¥ensdu o) wweih Wen Ganciclovir 5 4n./An, YN 1273, (M3
ynnuaslang) wea W Valganciclovir 900 3. YN 12 %% nas ke liiszano
7-10 Fuusn Teaa 1Ranahase cMV aniden vdsantiuldasaann 7-10 T
aunNaresa anmhds cMv liwy 2 a3 feazngyaen

asu

mMsfowahis CMV ssnTndadalaamsduliaasdandesng <

v X v A ¥ - . a
ToufiauEe oMU leun Msfiaestaslgngd lassusnnlsiflonns
#38881M3 mononucleosis like syndrome MIAATDTL LN %@a}jﬂw

o . X . A v o da o X
azlsifionms ueznsiagesrarlsemidy leafialsamuedunzidinsdindes
! L dl ‘sl ! a g % o2 6 lldl Yo 1 (%
sudihefifasdonsfinge lWun ihelsawad galdsumsgnmesieny
L [ L ° 75 g o | v A o dl
Fihelsands fihalsea l&@nauiEess mgnnsaniuilsauszidfiszuy
nRgumwhemlsissysal wioaglunmeAngd mAdasulsevhldanmsasa
Fuiosaniumstion THC uaymsas PCR snduiite viaamalfanmhsa
CMV Mnansiandsasemeludifiomsidhldiulsedaal¥s cvv

mﬂ%%fﬂm VL@QT LN Gangciclovir Valgangciclovir lag Foscarnet a6

loNa1SH1090
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