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HANEHNTN FiSuas 1 a%e Auduas 1 A% fivan 10 T Auduenviay
2-3 a5 age 1 dleninauanlsmening
- Uwesmsivennsane Giue
- destseidian/ansiandennaiia
- Jfesmssuiden/lidensnnovmini
- ﬂﬁLaﬁﬁis’ﬁmﬂﬂﬁ'au@juawmmu
lifgadeslutin
Usriinsaunsda :
- UfendsedlsnnsSomaduamnaiassivlunseunda

- smudsesdinentuhSadusnaulunsaunsa
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U5 IANISLA -

- U BN WA

M52995719M8
BW 66 kg Height 165 cm BMI 24.24 kg/m®
V/S - BT 36.5 °C BP 168/83 mmHg PR 98 bpm RR 18/min Oxygen

saturation 98% RA

GA - A Thai male, good consciousness, normosthenic built, well
co-operated

HEENT : Not pale conjunctivae, anicteric sclerae, no periorbital pur-
pura, no macroglossia, no oral thrush, no OHL, no parotid

glands enlargement, no thyroid gland enlargement

LN : No superficial lymphadenopathy
Lung : Trachea in midline, clear both lungs, no adventitious sound
CVsS - No engorged neck vein, pulse full and regular rhythm, normal

S1S2, no murmur

Abhd . Globular shape, no purplish striae, no distension, no superficial
vein dilatation, no surgical scar, normoactive bowel sound, no
abdominal bruit, soft, mild tender at epigastrium, no rebound
tenderness, no guarding, no rigidity, palpable liver 1 FB be-
low RCM, 3 FB below epigastrium, smooth surface, rubbery
consistency, blunt edge, liver span 10 cm at below RCM and
12 cm at epigastrium, no hepatic bruit, no palpable mass,
no palpable gallbladder, spleen can’t be palpated, splenic
dullness negative, fluid thrill and shifting dullness negative,

Murphy negative, Fist test negative
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Sign of chronic liver disease : No palmar erythema, no spider nevi,
no testicular atrophy

GU : CVA not tender

Extremity: Pitting edema 1+ both legs, no joint deformity

Skin : No petechiae, no purpura, no hypo/hyperpigmentation

PR : No mass, no rectal shelf, good sphincter tone, yellow feces

Neuro : Good consciousness, cranial n. grossly intact sensory intact,
motor power gr. V all

Lab investigations :
CBC : Hb 12.5 g/dL, Hct 36.3 %, WBC 4,350 cell/mm®, Neutro-
phil 68.2 %, Lymphocyte 20.9 %, Eosinophil 1.1 %, MCV 90.1 {],
Platelet 185,000 cell/mm’
LFT : AST (SGOT) 66 U/L, ALT (SGPT) 43 U/L, ALP 75 U/L,
Total protein 6.3 g/dL, Albumin 3.4 g/dL, Globulin 2.9 g/dL,
Total Bilirubin 1.79 mg/dL, Direct bilirubin 1.52 mg/dL, Indirect
bilirubin 0.27 mg/dL
Electrolyte : Sodium 133 mmol/L, Potassium 4.09 mmol/L,
Chloride 100 mmol/L, Carbon dioxide 27 mmol/L
BUN 11 mg/dL, Creatinine 1.19 mg/dL, eGFR 58.0 ml/min
Viral hepatitis profile : HBsAg Negative, Anti-HBc Positive,
Anti-HBs Positive (31.6 IU/L), Anti-HCV Negative

HIV DUO (rapid) Negative

Tumor marker : AFP 1.75 ng/ml, CEA 2.12 ng/ml, CA 19-9 11.00 U/ml
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\rLst 1% 2
ANAIL

lainmugtidnmeeifiuida dasnndihadmsnndnsifiams s
letfadgmnmsvhmsdudusanmeemessdsnadatazan o laawuh
peliosis hepatis ﬂﬂLﬁ@h&iﬂmjmmdﬂmﬁﬁ uas ifenuuanenstiusa
IWEATLAZ N

A 2 ! . . . g

fmInenuiennugnlinsmadinm wuh peliosis hepatis WUl
Sovar 0.2 lugthefiififalsalon’® uazaraazwuldgeiiosouny 22 ludie

naIMIhr e Aewlat

werdanmuwmsinnlsa

linumendanndiusie usllvamEENNGTIU am@gmmm%a’jw
Aenniimsmoressadsy vhlAntashamuimadey waelidandnl
ag’el,wﬁ'aa’mmdwﬁuz LLaza’m@gmﬁa’aqLﬁ@mﬂﬁﬁﬁamzéﬁﬂﬁ sinusoid
Tugiuaenesih Amavhaentiwas sinusoid wasiinidanasn b sinusoid*®
SefwunnwerBinenaasgihed ldsums3tiaseifiu azathioprine-induced

peliosis hepatis® LG UL peliosis NNENTAADL ) L% anabolic
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steroids, glucocorticoids, methotrexate, vitamin A, 8N€)d ﬁé/‘i_leS\iW‘LJ’hﬁ
MIYhaN8YaINTEs sinusoid Sutiunensanwaaslsaiiaets e daams

Foyaadaluaneas

annpmstialsa

dl . . . [~ dl 7R A dl 1

999N peliosis hepatis WWiulsafinuldiing lsansannefinum
fenuduiusuazoradusmelfifie peliosis hepatis tnslsafiudosya
NuswanELheduny € (case report) whiin ssnInuLsameung

L Mee X

gy o) 16isia

1. d@wueInen \7% steroids, tamoxifen, methotrexate, thiopu-
rine, azathioprine, m%’umqméﬁ, AL LLazamNﬁWLﬁ@ﬁmﬂumme;
finuldann sonaniienadisnmganansfisineeiia g arsenic, thorium,
cadmium , vinyl chloride |¢f T2l uaanasadwuuame Wife peliosis
hepatis |#f lnenfieanmsnesns glutathione aiflusnstiasiumsgnvhans
YBINTN sinusoid?

14

2. mmqmnnavlnmanﬁquﬁ'u T AeMNBEINTItage s

A

Gamneriie ndsnldFuennegRduiu® ndsnnitasulsauigiisies
(SLE)’ uazndsninmatgneneniensehs o lealsadeainuhdusmezos
peliosis hepatis \’L@gﬁa aplastic anemia®”, Castleman’s disease, Hodgkin
lymphoma, multiple myeloma“g), Waldenstrom macroglobulinemia(zo)

A i . i X AV v Aa o Y Ao
NNM3FNEATE peliosis hepatis withefldsumsifiesslsauinfich
109 AMITEuWy peliosis hepatis MNEwHamManendinen ludile 6
g MNMIEERadUR e s eNNATImNG 52 18 (51 18 Izl

nIFThUEETI6 Lay 1 TEaNmMIneia) Hvugihe 3 918 21N 6 T8
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160 glucocorticoid széugs Feoraiflun 116204 peliosis hepatis 109 lag)
o ldiusiunalnmanfigariudle” smsy peliosis Aifiomdsnmgn
ey 53'51mmﬁ%mmmﬂ@ndmﬁ’ﬂa Ugneasiu uazlgnmela’ us
ﬁﬂaaméwf‘iﬁﬂiﬁ%um steroid @Y azathioprine 24 Wuanineaay peliosis
hepatis Laeers9 LG

3. smganmatedelanfifuminaie lsnEam (eprosy), fulae
(tuberculosis), TWad (syphilis), HIV LLaBL%a Bartonella henselae, Barton-
ella quintana®™®

waewuhigihe peliosis hepatis $aeag 20 9 50 ldwusnimg
g09l50’

91N1sllao1N1sildnv

[

dmlnfihedinlifonms dhamamulaetiadyanmsmann
meSdsedoteiau o mmausasiiomhdihesnlamennade tanuin
Fosanmiesule 6 emEedsnndu temuaasn@sdude uazame
WSPFETANAMES UL 19 iFenpanTnaliiuanvng shlutadies Wisana
andhammzsiunedounauld vennnilfihsemanoumddhanns
WVITNFauaIN peliosis hepatis 1w Faudaduen Nadanaan lutoriag
(hemoperitoneum) I@ammﬁ@%ﬂ@ﬁaq (spontaneous rupture) epialg
NNYLGVGUIIUTD VD ﬁ”’qsﬁﬁmmlﬁq (major trauma) La¥TTR HiTUUTS
(minor trauma)?

wananidmnis peliosis hepatis FiAe e bartonella i
SnflenmusnsTiausaiuee peliosis ishal Lassifuifvlsfiameinzas

UNSGOTD bartonella Mi38N77 cutaneous bacillary angiomatosis'
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msduAunoAsuUNUANIS

a0 A N ‘il ] ;:9: L . . .
VLNN@HLﬂ@@1G]’JEL@VIUGSEL%WWgL’Q']SQGﬂ‘]ﬂiﬂ peliosis hepatis

MwaeN1SLEdINEN

laifanenisiansanyasiy peliosis hepatis usiloevilagwh
peliosis hepatis L@ sflnwnisiueanmeangL (exophytic) 3110289308
Temulddausarnaidn 9 IsiAnfises AU WEINNND 4 EUFINeT
&2 Snwouzmsfedivaeguuy Iufumer Bl auiusse
gasdaneanme usoslsandwdaamyvaaides s muﬁgﬁuﬁuﬁ@m
12,12

(% E a oA % (% QIJ | % A
I2MERIN @ﬂ’} EJL@ZJ’J']S“‘HS\I%SL%@]U@NTJN@’J H‘Vﬁ@\l&l

3
v A

QNI

MIATIANITITINENH

1. 880919196 (ultrasound) WUANBLASLTEG (pseudocyst) 114
dlasild masiudennhidtasiuihades (hyperechoio) lugthefidasulng
aein viaRmmiidiasiuhades (hypoechoic) luilasufislasuds uanan
ﬁmﬂd%@maamﬁa@ (doppler) AWNLWERAEDATOU ©| Naw (perinodular)
wEanaaadaame uian (intranodular) leg lifinsnadueraandan’?

2. Angiography WURN®UE multiple hypervascularized nodules
l14 late arterial phase LadnEEMTIMIwasTet lsras il paren-
chymal phase LLazmagj@iaLﬁawuﬁ@ venous phase

3. lnmadnaNRImas (CT) wisaslsnRanuniesna (hypoden-
sity) NSvaLTMAN ¢ 61U enidmasdluseelsntutustasnams
Nakanaan LLazmswaiaq@é]’uénaaﬁaJLﬁa@w (thrombus) 20stesamelu
Fauwmnaweseslsntosnd 1 @udimes e kinuemnuRaUn@annenass
ARNTNLADS 1N9ASsNINY calcification Ml luseslsndny Wavnmsdad

contrast 1% arterial phase I@ gUnGINWLTD EJI?@‘HTJ%%L%’J (early globular
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enhancement 38 vessel-like enhancement) LAYEIANLEYRY contrast
material 18 ©) UShaunanaseslsa (38077 target sign b6t waglu portove-
nous phase asnuMsIaueananlanaseneeen lufiveurassas lee
(centrifugal progression of enhancement) Lwﬂumq@%qmawumﬂn%u
mnmamaasaaEmmm%gﬂanmwaaEm (centripedal progression of
enhancement) o8| Lﬁ'W?IIW‘UELu hepatic hemangioma VLG’T 212

4. nasdaanwsudnlWi (MRI) 1ufumsaadndume
NLATLTAAY (hepatocyte specific contrast medium) WHumsifiase
ﬁvlé’mmgmﬁzj@elumjm%ﬁ%w en Tneralulu T1-weight soelsnsindenin
(hypointense) Essnnidenfioonsinnuifiusyey subacute udluninss
2NAINUANWIE isointense 130 hyperintense Vléiwj'uﬁu Glu T2-weight 588
Tsasinamiu (hyperintense) Bipiie Ly \EasAnaAEN LavL high signal
multiple spot $INNMTLAA hemorrhagic necrosis LALUAINNNITAAT A
‘W‘umi‘m’a%mmuLﬁﬁmmﬁmﬁlmmmaaﬂvl,ﬂzjﬁuamaaiaﬂiﬂ (centrifugal

€212

enhancement) Wmdenuanwy lwenssdnaniaas

anuvnU:NWEISIN

| '
AadaaAa

MagBwie ludugdnwaememeniinen {Juithanga lums
Afadan1iy peliosis hepatis weiiasansaslsafuanuialnGuamana
Boa FeniumTaswhaduy Ana NN Eesdannsdanaen wasi
don bildaumiusuanetountiale daiwnndihelifionmsiiound W

~ £ A } 73 A 1 v A 12
Wesmanuseslsalaatiady s ldnsdiemumweemsssdsa e
uel lifidaunshfitauindasiiamaluszaznadarile uazdosdioeny
Huszaznanarhlomn lwumsnaduuasmassaslsa wemnaimsang

Fiheuazdnuurmenmnessads imansausnnmznzSadaitioseante
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¢ fhomsldsunmuushlfamsaudedufomsiteseiigndassialy?

é’ﬂwmzmqwm%%wmmn%mﬁaelmj (gross inspection) WULRAA
Togtad nane o] GLILINTEAN Y6 3N swiss cheese appearance'

R Yoo WIS R s e (microscopic histology) %
wuﬁaafmé’ﬂwmzﬂam’%a’%msmaag'elul,ﬁaﬁuﬁﬁaﬁa | Wstu Favhaman
FusiarL sinusoid LNIASINY sinusoid YENERWIATINEE 1AL space of
Disse #ene/ld uazmelugasing sinusoid %3o space of Disse e
NULIPLARAWAY (red blood cell) agjmﬂu”

Yanoff Lazane hesnsulsaneaemanensine il 2 Snwouy'

1. Parenchymal peliosis a3wué“ﬁwm3°ﬁm’mﬁﬁmam§ms Taesi
15nouaLvastasingasdiad iy sinusoid wasialaygasha

2. Peliosis flebectasica WWLANWOAL TS NINANTTVOL B Lae
LAnnaLvastarhardaNTande sinusoid uay/Aia Walle Tdludihe
LNaTE FNSINLNEN I TasT e [ 2 Jluuy Tuend o) 1@emu

AndnumemaneFinensiona ssnsang idlulsadu %] 618 1T
Sinusoidal obstruction syndrome (SOS), Budd-Chiari syndrome (BCS) %ﬂ
NIONNMITUIN (congestion) 284 sinusoid é’ﬁ‘]:rmzﬁﬁ’ml,t,aﬂv[éfmn peliosis
hepatis @8 114 SOS Way BCS 2eWUMIeNe28d sinusoid WANELSI
centrilobular (zone 3) ¢N9MU peliosis hepatis %ﬂWUiaaIﬁ@ﬂizawaag'ﬁa
Fiad Bnvia SOS uar BCS smumanaidensnasiiasenssiade uazay

1 [~ A | 1 ' . . A . 13
VLS\IW‘]_JL&J@Laa@LLmagm ﬂmjama sinusoid %58 space of Disse

N1SSNuU

BiAnssnnfimmzazadlung peliosis hepatis ey peliosis
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hepatis ﬁﬁs\lﬁwgﬁumia@ﬁa Bartonella henselae, Bartonella quintana
A Aa | . . ) o o [% Aas \1 216
V3a758n bacillary peliosis A¥AUFUDINUMITNINMILENUHTIUE LY
1 a dl ! 2 ¥ dl [~ ¥ a
usvnAReNaNIgHY 7 igu nen Wigams [ Adudiume uazmnifio
2 1, 1
anlsemanfiduiu viselsaiian vizalsadiaie HIV Iisnmitlse Al
nan’
MITNEMIHFARIM aghawsneiansianaanyhnin
upnNHMIENdRdLLNsEmean anavhiiemsitasevamasnm ludie
11478 fisealsnagiamesm uazvnnihusndonavdumendeunds f

fmsmaanusiuayumsrhdielgneadiolé?

msatdulsa

WUT15 peliosis hepatis aansoaasle NNMIVILALN L% steroid
vdaseelsememaldanmssmmnmesdoge wimnldl@unssnmla 9
sovlsnanasnwewili pseudotumor AAENARBNENN AU 6T
wena gl anuATsITsnE UL ©] 1 anusulunanidaaneIviag

LEENNICETN EJ@HS\IS\HVL@‘I

19Nd1S8108v
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R R RERERERERCEEEESE——
Interhospital conference

Sui 12 NUNWUS W.F. 2564
Dan 13.00-15.00 u.
Teleconference

UW.WwUINS 9SSIUOOA
919158 Wa.o.0. uw.Budns gnsoun
910188 UN.KEUD Wey.sUUNY Kodsuins

fhemslved a1y 65 T ovdwnelrise nidwnTminans Semagi
NIIWINNUAT Useanon 40 T
2INsALY:

3 1 5u Aavsnlsenenng
dseiatlagtin:

11 Aavsnlasnening fihefiormatheqnitesduain pain score
310 lali¥ v ifarindiusdon s ndsmiudiansld uasBadion
widaseimAas laifldumas gramdndd lufimes dlamenals
UM S9RTIaLEen TB 2.64 mg/dl, DB 2.61 mg/dl, AST 34 UL,
ALT 34 U/L, ALP 259 U/L, TP 7.8 g/dl, Albumin 2.9 g/dl 379 Ultrasound
upper abdomen FNLFAY (mwﬁA 1) wzl@ifiu brown turbid fluid 6 ml ¥nms
aTansEaw Escherichia coli uagl@¥uenufiiug dhmmesaidonsh
\Fioh ceftriaxone Yuae 2 nSufiusveznan 7 5w ndsannauii ciprofloxacin

(500 mg ) 1 LHA Juaz 2 039 Wuszagna 1 hau

NeNeEar N ZﬁdWﬂ?U?ﬁgﬁWﬁQ@ﬁm@?f
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9 ihaunamnlsenentna fileldisnesia ultrasound upper
abdomen SILaeS (Mnd 2) ue i Ieniemanas [ ldmndamunissne
= 1 2] a v = v v
6 LADUNDWNT ISINENLNS ﬂjmammm%ﬂqq NaMINVBIMUIN

< 4 M Yo Y = A ‘zl/ A{Q./ % 1 g 1
Vutaniee VLS\IVL@E*N ENENGILANBIG maaavl,ﬂsﬁa LU VL@ &N mai:u

RT LOBE LIVER

o o P o | o ap a o @
AMNN 1 9805171702897 098IWUBLND 1 UnNawwumINIAUNALU® lobulated,
hypoechoic S9MAY internal anecohic lesion wasH posterior enhancement

AUIA7.1x5.1x8.5 cm NUSLIUNAUAU IVa, VIIl and V

AN 2 §aRT1ZIRdRINadaIBUBLEe 9 hannawnuANEaUnFL W lobulated
shape, anechoic lesion kA thick septation SINAUH posterior enhancement

FUIA 5.3x4.8x4.6 cm NUSLIUNEUAU IVa, VIl and V
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nurtednuasusiadinle) fuesiar 1 die Suar 2 eSafuszevm
7 % n¥snnimoimsunds gl Bisiaedies
1 Furlousnlsenenng ﬁﬂ’;&lﬁmﬂﬁ%’qwmqé’u lifomstha
vina Wlddanahdnminsenmdes teagaanszingd ifddeas Lifiviag
Fe lsifonden ifidumasi shviinan 3 Alanss Tu 19 @n 78 Alan3y
s 75 Alansy) Fasnlsanening
dszidadio:
Tsaazaéh - mméfuiaﬁmq&, lomedasmvesd 3 lseume
Uanilszidinnee
g11l52a16L6: amlodipine 10 mg/day
UazIGnaun:
Ufeniay TR
Fse3funen allopurinol flomaduuasiuiueueh
Uszifnsaunda:
UfenlseifneSluatounss
Ufenlseiflsndanlunsaunia
Ufenlsei@lsnsiudniauluasaunss
Usiasane:
Ufentseasudsemuendsenmdio enasulng
UM lEansiandia
UszSaraunanagedumi 9 a¥y
Lt 78 guyviaan 40 T Suaw 1 09 Ananudn 21
Uesiaeidmsiuitan wiadnemue

Uiesdseiimssudsemuresgnaaseiu
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?1993919N12:

Vital sign: BT 38.7°C, PR 104/min, RR 22/min, BP 130/80 mmHg

Height: 170 cm, Weight: 75 kg, BMI: 25.95 kg/m®

General appearance: A Thai male, good consciousness

HEENT: mild pale conjunctivae, no icteric sclerae, no oral ulcer, no oral
thrush, no thyroid enlargement, no parotid gland enlargement

Cardiovascular system: pulse full and regular rhythm, no tachycardia,
no LV and RV heaving, no thrill, PMI at 5 th ICS MCL, normal
s1s2, no murmur

Respiratory system: normal and equal breath sound, no adventitious
sound

Abdomen: normal contour, no distention, no superficial vein dilatation,
no surgical scar, normoactive bowel sound, soft, not tender,
liver and spleen not palpable, liver span 8 cm, splenic dullness
negative, murphy’s sign negative, Fist test negative, shifting
dullness negative, fluid thrill negative

Extremity: no pitting edema, no palmar erythema

Lymph node: impalpable superficial lymph node

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

Neuro sign: orientation to time place person, Motor power grade V all

MsasIaeaslfians:

Complete blood count: Hb 12.5g/dl, Hect 35.3%, WBC 11,830 cell/mm’®,

PMN 92%, Lymp 2%, Eosinophil 0%, Band form 2%, Platelet 178,000

cell/mm’
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Liver function test

23/9/2561 4/8/2562
gihedisunns  22/10/2561 dihedisunis

Shwmsedi 1 Shwasedi 2

Total protein (g/dl ) 7.8 8.7 6.7

Albumin (g/dl) 2.9 4.3 3.3

Total bilirubin (mg/dl) 2.64 0.54 0.9

Direct bilirubin (mg/dl) 2.51 0.31 0.4

AST (U/L) 34 29 35

ALT (U/L) 34 38 57

ALP (U/L) 259 143 113

asudrymuvevyUoy

1. Acute fever 1 day with history of recurrent fever with right
upper quadrant pain

2. Persistent multiseptate cystic lesion at liver segment IVa,
V and VIII

3. Underlying disease: Hypertension (well controlled), CKD
stage 3b, Gout

anus1y

Ahamnalnagen 65 T Sz 8l thevfasimumanidueg was
2 A1 SNFIYNMTATIaEaeTIT e T aIE UL AN persistent
multiseptate cystic lesion on heterogeneous echogenic I@Hﬁ@’hlﬂu
ANMULADY complex cystic B Va, V lag VII dwsulsed

fAndalaludtnemeil aun
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1. Infection
- Recurrent bacterial liver abscess I@ai{ﬂaaam%ﬁﬂaﬁﬁﬁ
= a a 1 = A L% o ra a ‘gﬂ/ 1 9: ] =K o %
HANHNNAUNG L% AUNTDE mimmwwmmﬂmammﬂm e v
el uuenssn
a a a lill al ] 9: A G o 14
- WeND: ma%mﬁmlfﬁawEn‘ﬁel,uwam@L‘ﬂuﬂ ik ey 9
A o = Y ad o 2PN [ )
Aeanseaad ludumum oanensfoaasyiniiele W Fasciola
. . . . (% & U z gj = vAa
hepatica, Ascaris lumbricoides Lmammm&jmmmuuﬂmlﬁiz’m
4:!' a ‘Qﬂ/ A 1 a’ a = =
AMNELIlUNTaeITe LLaS‘mﬁm’i(ﬂﬁ’J’QLaa@VLS\IWUJW’JBBI@%I%WGGLMLGB(mjﬂ
2. Neoplasm
A Ao fva o X . ) £y '
Toe hasan?vh e SN cystic lesion TugulFazisisann
o ~Ad @ X o A Al @ X A a
Lﬁuawm@ﬁgmgm%uﬁumaaaﬂh@uLLagnmﬂQN FaTIaNNAANMT
) - , oA o Ha @ X a o
LNTNTELIINUILIDUEIUD U slu@mamm@mnﬁuma@anﬁgmﬂﬂmu
1 dl A o 1 A = 1 gd Aa [ o I
NN asnnddunadenuies lfannsUsanem R axs S luemvk
A d sy Lﬁadaﬁﬂgugﬁhé}’uﬁﬁﬂ5@1@5[%@1 e Len
- Intraductal papillary neoplasm of bile duct Wlaganan
Lﬁ@sLWﬁl’Nmﬂq 50-70 1] HaT N IRENITONUSNHULIDI complex cystic
. ¥ [ a ~ X ¥ oAl ~ [% %
lesion be SINFLUEININANTGAIT ivioindFsasilormsid heviag uay
L . . . [~ & A o 2N z
WURNWIUE cholestatic jaundice tJ1e] ¥1es) 1@mdauy WiaTe
- Biliary Cystadenoma %52 Biliary Cystadenocarcinoma
METnfaNEEd AN T NATaIBIE LR AN complex cyst Wl
BN aV v 2 A =3 o R = v v
Iieaudld thaviag wiaes 3eviliindsl@iasas
y A a v AVvVe | ¢ A
mimmaamemﬂu@mmmu 1oun nasdnaniaees b
FU (MWA 3A, 3B, 3C) WUSNEMLE Small hypodense lesion at segment
VI size 1 cm (mwﬁ 3A) | VII size 0.8 cm (mwﬁ 3B), Cluster of cystic

intrahepatic dilatation connect with common bile duct with internal
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calcification at hepatic segment V and VII (MNWA 3C) FINNANBULDI
ONESE ARNAIADTIAAaUINIT LU Intraductal papillary neoplasm
of the bile duct (IPNB)

UONANLEVIIMIFDINEDIFAATIE1NGNWY hypoechoic cystic
lesion 5 x 3 cm leagafumMafiuhd @nes) waslinusasshminsdads
A lnwd 4

(% g; = v R [ 6 1 a 9

RTINS LALS NN D AN TN T AU ULA LN NI

2 [V Y . . 1% N A G v
Xjip ol sunsshdin right hemihepatectomy WUANULNAUNGLLIUNDL

AN 4 NAFBINABIBARNINZNIR © * LERIANYEE hypoechoic cystic lesion 5x3 cm

hypoechoic cystic lesion saAUNIGLAWWIE (arrow)
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AN 5 wadwitaluduannnisenARsenIsdaN HE: * LaRY Mucin b3 USLIMANY

AMNARUNG, waRIanvae papillary projection, T WaRIANBMLABIRIIAREE

i high grade dysplasia

Fmae 5 EURNATUALNL Mucin 3IN618 SATRNENDINETWLANELT
Lﬂyﬂ\lﬁﬁu Intraductal papillary neoplasm (IPNB) Aol papillary projection,
WU mucin wanNNHeanuaneuzaasiiadusdl high grade dysplasia 09
WeRg I 5 A, 5B uay 5C fihemedids|dsumsitasd IPNB with
high grade dysplasia
U Lo a (= 13 U (% =S =3 L o
fiheleisumsaemalsifionmsld 1havies dumdas saniislev

MIAaeNeE MRCP wumandusnfluiaadse

Review Intraductal papillary neoplasm of the bile duct (IPNB)

gy

Intraductal papillary neoplasm of the bile duct (IPNB) e
JonTReniIINaAWNG Sidriaanumneis Wasenvesdoyviathd
dl A o a a . a [~
NHNINBEUSNTEIFEY L@]'LII@]LL‘U‘LJ papillary LaEHLNWNa LY ibrovascular 1‘%
MA@ (Intraductal papillary growth of neoplastic biliary epithelium
with fine fibrovascular cores in the lumen of biliary tlree)1 I@mﬁaaaﬂh

ﬂﬁiuﬁﬁuﬁwm 79 »LO?W’ WN papillary adenoma, blliary papillomatosis, mucin
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secreting biliary tumor 138 intraductal papillary mucinous tumor

S:U1AdN8eN

giieimsnimsiie IPNB Trlandslaifinenudaau winylulasme
Heme usanannnrissmeilons fuan Tnaluwnuiode wu imva giu iu
ﬁuwuqﬁﬁﬂmﬁl,ﬁ@ﬂizmm 9.9-30% TasazSwiahavimae? dauluilins i
mnﬂ?uwuqﬁ@m*mimsﬁw 7-11% ToINSMoTnaHmae?
warsmiIin

FNeUaINILia IPNB Sudlslainmudaan Tudsunemaaide
G fupanimarnmTseAnenyas IPNB wuh Semsdaiusfumatialu
¢1U (hepatolithiasis) U5eanns 31% Lazn136 @L%a Chlornorchis (C.sinensis)
Uazanns 18%’ Genndayawunnditia ludaglasssnandasann s 8 Tu
m3ifin IPNB waeldnadnuszanm 2 ¥ asiananilasensiialaitouss
(intraductal carcinoma in situ) naneifhudiosanafie e (intraductal
carcinoma)’ LL@iﬁgqﬁmme;é\’aﬂa'w?hqGﬁuﬁé’ﬁlsiwummﬁmﬁuﬁﬁﬂmﬂmﬁ@

1PNB lilszmeileng Tuanisamaznam idhammeramsiialsatiudans

v o fo X A o . v \ o
FNNUDIITRIFILA LT ALY RILIARDNTINTL

21N1Sldnyv

|

sulwnjnulugaseng 50-70 Y avmsusing I 1haviosmuman
(35-88.5%) Manauiiudaasmsfinuzaiiviothd (5%-59%) aMagesiuya
16 (20-36%)° §vsunmete uasmiinaawy lé llues wenanisimu
Ll A a a
qﬁaammaam@aﬂmmmiw@ﬁﬂ@

nSUTauaNEN9as IPNB MU Cholangiocacinoma @ IPNB g

wumadiewta luvashd leauni lawsnme IPNB wumsdieigafivioshd
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Y X o oo gd o X
Itlae mmzilasonsiiatidmmusaiufiussduioseniiuiszing ssnse
vianaan gevierhdlditas uananil IPNB §sn3ns$s mucin vhl#ife

magesiun Inavasierna eanene’
n1s3ody
1. manasauluasdficnns

1.1 MINNUBDIGIU AzeanUNadad N ITuMIResuYD
Via{iﬁ %@ﬁﬂmﬁm“ﬁuﬁ”’d aminotransferase (ALT), aspartate aminotrans-
ferase (AST), total bilirubin, direct bilirubin, gamma-glutamyltranspep-
tidas, alkaline phosphatase’

1.2 MInTaaEnTLiaanmss

- CA19-9 : wurhfimaifiaigenas CA 19-0 16 Toemulé%azay
35 2adihiasanaiin 3518 (benign) Lariouay 61 984 asanafiedenss

(malignant)* Z9NSHANIUYRITEAL CA 19-9 Faunibainthaziinainms

o I 90/ a A a él/ I 90/ Agg
AANUVDINCILLAZHNNITNALTDVIDING
A %

- CEA getunyldSarag 25 Tu IPNB Aifhuilasenaiinseuss
(Malignant)®
2. MIATANIS9R
laeilagifuaziinmauLisdnuoans IPNB massdinenaanid b L
PN, ANBULBY intraductal mass, MIFIN mucin LAZEILALNYDS
Eesan® @i 6
2.1 $aam9196: MIsaaMIIaRnN hgslumInsanums
YenesvasioTng wimseavnieulmashdmnsony [difedasay 41 2
yanNNiEaaTEd lissnsIen mucin washdaannniuiasannans

sosriie ansnsnaziounausaaTaIe [viag ™’
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N ¥

ARAN 1: VIaIRALEN ARHAN 2: VA IHAAL8N Y
wazwuiawlwiafsInee wildwudanlurang
2RAN 3: iewIATeN8RNANIZEIN 2RAN 4: iewIRze8LaNITEIW

LASWUNDWIINAE WAZWUANWME cast like UG

a & daa 1 o o '\ ¥ a a d o a
AWAN 5: ‘YIE]W]ﬂElUi'JNﬂ‘UNﬂ’li'ﬂﬂ’lEJ‘ZIENYIEIWHFI‘UiL’JCuYIm%E]QﬂﬁU

o
ATMNN 6

2.2 naisfnaniaimas uazaduusiwsnngh: I Multi-detector
CT (MDCT) &nwose IPNB 7muldde fmsaenashaasvishdumiiouasen
ﬂ'j'ﬁaﬂi’iﬂ LLE‘]Suaﬂﬂﬁﬂﬁﬁ?S\I']TE]‘WLIﬁa%lﬁ%ﬂiﬂﬁﬁaum']ﬂﬂ’j'l 1 LEUGLNGIS
I@&lmi enhancement i'yimzl,ﬂuﬁﬂwmz isodense #38 hyperdense SL%
arterial phase ET"JIJ:]M portal-venous and delayed phase %vLN"WU enhance-

ment {937 IPNB silsynau lienfioymevhAuaed fibrovascular core
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RN IFaNaNTDWLIEN O washout l@@IueneIriu Cholangiocarcinoma
Adu progressive enhancement”’ SASUA WAL ARG ﬂVLWWﬂ% IPNB
T34 T1-weight azevrany lifimsiis@usas signal intensity (isointense to
hypointense) &34 T2-weight 3A533WL signal ix2 (hyperintense) Tu
YRINATILNUDNENMIA mucin secretion §IUANHELYDINT enhancement
s ludnemsdentiuly MDCT?
a o HI ada 2 o .

2.3 NMSATRTLULMILAUUNG LaeIRaa1571U59] (Cholangiogra-

phy): IPNB ﬁfuﬂﬂmﬁmmzmzmaﬁa@”mm%aag’@‘hl,mulfl,mmmmwﬁa
o & A & A A @ o |
MaveNAIInaNRIeaS T aAALL AN e RasUanmuTsTasTas
lsaviamue L8 116 Maesraszuumaduwihdlesisana1s7used (Cholangio-
, PO A @ .
graphy) 11 MIHINGAUNG LLAALUNAEN AN (magnetic reso-
nance cholangiography), MIFDINADINTIANLAULN G (endoscopic
retrograde cholangiography) s313nUaneusiviavifuene aziu 6o
A o ¥ 4 s G oM Y W

ﬁ’N‘?NﬂTiWi’JQVINL@%W@Iﬂ&l@ammLﬁﬁﬂiﬂﬁ%ﬂ%’)ﬁﬂ&l@ﬂm ue lalananan
UDNAIMIHEN mucin b6 fumMIFasNdasaTIarafiuwhnFuanaTniv

. [ N < a Yo Ad A R o A
17 mucin b Leiaed SR NMINTRTLLUNIRWNAlaeATRaa LS
2y, . X “ . 4 Ve
%uvLNﬁWS\IﬁDLM%L%@G@WLI%W]LﬁﬂLLﬁS@WQﬂNﬁWNﬁDLLEIﬂIi@EﬁLw@lauvt(ﬂ T

- A a
FOUAVINFIMNEDU v
v v
2.4 M3829naa91ia1ind (Cholangioscopy): NMSHINGRIVILNA

1191hn (Peroral cholangioscopy) WagMIEaINanIviath ARk
(percutaneous transhepatic cholangioscopy) 150 Winviash @ﬂéﬁ@ [N
MIITOETIANLBINEN LAZENITOUONMINTLN L0150 16 FIRevi LA ber
SUneSNEnTvisngan laawL My maasnansinih® (Cholangioscopy)
TusnTnfiusoslsn aANSaLaY 33 MSININTE0INABIATIAN AN

(endoscopic retrograde cholangiography)®
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2.5 mseiaané’mé’amwmﬁ (Endoscopic ultrasound) LLag
madasndassansanadmaduiing (Intraductal ultrasound)
MIdeIndasFasTITe LarmIdesndasFasmaaemaduThe
amﬁmaﬂﬁqmilf‘fiam@iamaqqaﬁwﬁuﬂaﬁwﬂﬁéqLﬁuﬁﬁwmzﬁwwzmaa
IPNB Snwetiosnansntssifiussozanslsalag ldvisnnadnuaznisuns
navanellglssnsnimaastetinasamashdinuaznennsaiaadlsn®®
3. WensInen
IPNB agnududanwaenoufimvsamaed nauansuzidn
papillary MaazRimudevBanaiou uasim a3 wans mucin ¥ HEMs
PenedvnmaThd
dvSUEN B aNeNEIneTsnsnsndle 4 uunFeutisenams
¢a3§® mucin core protein (MUC) Wag Cytokeratin (CK)** G'TJWSN“?; 2
Toemirh Pancreaticobiliary udnwassdingte &Jﬁq@ &34 onco-

lytc unutinaiige uanantiudsdineuiennseiens dysplasia® 9w

[~
aanulu

o
M1318N 2

Mucin core protein Cytokeratin
anumen1ane1dinen  guiinisal (muc) (cK)
MUC1 Muc2 MUC5AC CK7 CK20

Pancreaticobiliary 47-76% + - + + +
Intestinal 18-42% - + + + +
Gastric 11-25% - - + + +
Oncolytic 6-10% + + + + +

(ﬁmawwzﬁ) (ﬁmaww:ﬁ)
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1. IPNB with low-to-intermediate grade dysplasia
IPNB with high-grade dysplasia

Intraductal growth-type cholangiocarcinoma, AJCC stage 1

W N

Intraductal growth-type cholangiocarcinoma, AJCC stage

T2 or higher

N1SSNuU

1. NMSHIGR
% A [ :ﬂl 1% o [ ;if 14 1

ma3nAans@ezdasynmaridiamiiiasenaan mualas by
sansneTanuNsdednamanasdinlddnamiaiazmendosganssens
(RO resection) baafinsdinmaaslssneninaeEuasuns sminendy
gauunin levhmafnsnifudoyssthedlésumsifiasi IPNB deusil aer
2005-2011 laeiilgftle 124 MewuM3 16 RO resection thuazyn lhifisdnm

A A A L Ao o w aa $ R o @ A v o
M33003I6% b 1 a2 altiufmaymesha mmzavtinasduiiazaasing
UsufingaslsnnoumarFaiamMINIuRBMIEGATZaN LB
Tvhnadasndnssas@nua (Endoscopic ultrasound) aaindasviathé
(Cholangioscopy) LarEINTIATWHATENIYINNSHIGA (Intraoperative
frozen section) leN®

2. meUgnanasy

lagaghmstlgnensdiunazdavioshavansailaymeahdauad
msndududrveslsn Sumnlingeiazeidinsoslsalinue loadiaei
~ o P = ] v o A 2
Ramanlgnehediuiuazdas bifimsunsnszang luisaengdusntiasdas
vhdaauaziheazdaslifilsntsrishheuuseifensiies

3. Mesnuuvlszauilseaag

LAl a{ 1 ¥ v [ 9/;,: 2 A ¥ v £
Wy‘ﬂ’l HV]VLNE*T']N'ﬁﬂLﬂ?iﬂﬂ??N?@]@i@%%iﬁW?]'ﬁM’lL‘iJ'liiJﬂ'ﬁiﬂ‘]:i"]LL‘U‘]J
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Usydutlsvans masnmdsyduaasiu tdud MIseneihd Waaneims

A a AgﬂJ ] 901 A o 14 ‘:&I % An ! aa
N 1N LLagﬂquiﬂﬁ@ﬂW‘JWG]L‘D’asL%VIBMWGTVnBL%L‘WN@W?WT\W‘A‘?B@‘D”]@ HIUID
ms mfisnsnsn i lumssnntlsedutlszans 1@un percutaneous cholan-
gioscopic laser ablation, cholangioscopic electrocoagulation, iridium-192

intraluminal therapy, argon plasma coagulation™

mswensnivavlsa

Taemsnennsnilsazad IPNB tiuduruiladeshae) ¢iadt

1. gfiavaswenting: :nnsfnwzes Kim wasany wuhnie
A aa [ . . Ao An A A . A
nanenDIneiu pancreaticobiliary 3d8aTIMITOATINN 5 U il
P8wendInenaiia gastric WY intestinal

2. ANNANVRILIEBIAN: INNMNTANWIVBY Rocha haLaDAL'> WL
ANNANTaIiiaseanftiaand 5 Adwas azdsanmsaaiiaffniingsin
AMNNANTdElagaNItnNN 5 NARLNGS

3. RO resection: 3INM3FNU09 Rocha LarAms? WUINGNT

[% i Ao Aa Aa LA M e .

VL@ RO resection '«aszua@mmﬁa@mmm\mmqmvl,ﬂ@ RO resection

4. mauwwsnszang ludsdansinuias: anNMIfneas Yeh was
Aniz® nuianmeseniamasnud lunguisinsunsnsyane ludos
vhidaafin 121 = 5.1 1§au (95%CT: 2.0-22.0) ueinhngad laifimsnszans
lusioathiuins 39.0 = 6.7 1Haw (95%CI: 25.9-52.1)

NSRRI

1PNB fiulsefiddanmsndufiudidewinsgelaamsendinlallé ro
resection wuhifluiladudényign Winsnnsaslae limanandiulddae

mnFedtnd laedammsiiedfiszaznm 5 T dsvanm 20% Tudilefidn

Teleconference 65




Lﬁadaﬂ‘ﬁﬁﬁiﬂ%ﬂmﬁd (intraductal carcinoma in situ) LLagamLﬁmjﬁuﬁa

60% sLumjwﬁLﬂmﬁadaﬂ‘ﬁﬁ@%mm (intraductal carcinoma) 39RMTHULIh
YA a % oa A @ .

THdaemulasmansamaduhdlasaduusdwan Wi (magnetic reso-

nance cholangiography) 11 1 11 usnmn 3 LAaw Laznn 6 e lulla 2°

19Na1sd103v

1. Nakanuma Y, Curado M-P, Franceschi S, et al. Intrahepatic cholangiocarcinoma.
In: Bosman FT, Carneiro F, Hruban RH, Theise ND, editors. WHO of tumours
of the digestive system. Lyon: International Agency for Research on Cancer;
2010. p. 217-24.

2. Park HJ, Kim SY, Kim HJ, Lee SS, Hong GS, Byun JH. et al. Intraductal papillary
neoplasm of the bile duct: clinical, imaging, and pathologic features. AJR Am
J Roentgenol 2018;211(1):67-75.

3. Wan XS, Xu YY, Qian JY, Yang XB, Wang AQ, He L, et al. Intraductal papillary
neoplasm of the bile duct. World J Gastroenterol 2013:19(46):8595-604.

4. Yeh TS, Tseng JH, Chen TC, Liu NJ, Chiu CT, Jan YY, et al. Characterization of
intrahepatic cholangiocarcinoma of the intraductal growth-type and its precur-
sor lesions. Hepatology 2005;42:657-64.

5. Marrelli D, Caruso S, Pedrazzani C, Neri A, Fernandes E, Marini M, et al. CA19-
9 serum levels in obstructive jaundice: clinical value in benign and malignant
conditions. Am J Surg 2009;198:333-9.

6. Kim HR, Lee CH, Kim YW, Han SK, Shim YS, Yim JJ. Increased CA 19-9 level in
patients without malignant disease. Clin Chem Lab Med 2009;47:750-4.

7. Lee SS, Kim MH, Lee SK, Jang SJ, Song MH, Kim KP, et al. Clinicopathologic
review of 58 patients with biliary papillomatosis. Cancer 2004;100:783-93.

8. TakanamiK, Yamada T, Tsuda M, Takase K, Ishida K, Nakamura Y, et al. Intra-
ductal papillary mucininous neoplasm of the bile ducts: multimodality assess-
ment with pathologic correlation. Abdom Imaging 2011;36:447-56.

9. Tsuyuguchi T, Sakai Y, Sugiyama H, Miyakawa K, Ishihara T, Ohtsuka M, et

66 DAAISAUIAUIMNES:UUMDIAUOIMSIKDUSINAINE, WNLMALU-GorAU 2564




10.

11.

12.

13.

al. Endoscopic diagnosis of intraductal papillary mucinous neoplasm of the bile
duct. J Hepatobiliary Pancreat Sci 2010;17:230-5.

Luvira V, Pugkhem A, Bhudhisawasdi V, Pairojkul C, Sathitkarnmanee E,
Luvira V, et al. Long-term outcome of surgical resection for intraductal papillary
neoplasm of the bile duct. J Gastroenterol Hepatol 2017;32:527-33.

Kim KM, Lee JK, Shin JU, Lee KH, Lee KT, Sung JY, et al. Clinicopathologic
features of intraductal papillary neoplasm of the bile duct according to histologic
subtype. Am J Gastroenterol 2012;107:118-25.

Rocha FG, Lee H, Katabi N, DeMatteo RP, Fong Y, D’Angelica MI, et al. Intra-
ductal papillary neoplasm of the bile duct: a biliary equivalent to intraductal
papillary mucinous neoplasm of the pancreas. Hepatology 2012;56:1352-60.
Yeh CN, Jan YY, Yeh TS, Hwang TL, Chen MF. Hepatic resection of the intra-
ductal papillary type of peripheral cholangiocarcinoma. Ann Surg Oncol 2004;
11:606-61.

Teleconference

67



R R
Interhospital conference

Sun 20 wnADNgU 2563
Dan 13.00-15.00 u.
Teleconference

uw.nIgins sdslwyad
WA.WeY.AJeBeY NStUNa

A 1 A\ A o a = R
wiga g ey 55 1 pfdin 2. umBne 0B usithu
o £ % 1% v =
2 masagy: Laviasmusauuan 3 U
dseiitlagtin:
a1 L 2R L% a £ (%

3 SrownlssmennadihedintheviosSnmdeun dnwowms
thafuuuugnusin 551l the 5-6/10 azuun oxmathefiunnin
loeamnznaniienu ) Wianszunn (15 naglam videsnnszunn) emsthe

[~ ‘95 = YR ‘AI < I 1A ‘ﬂl A 9(-7/ C% 1 vAa
anflunnan Senudindndy udbifideownaiosimiines laifuseia
Vinaide vioann Wiaeduldonden laeszes 3 Barhusndiheldlillsmening
warAatinmauess udazaisayldnlsanszmnzaniutssmu udemads

Y X
nana bl

2 frauanlaswening Gudenmslowts Lifiaame WunnTu

4 \Paunausnlsmening mmathednaddnuundia uadanah

o vy a 4% 1'% v =3
A IPauLAninednudELL S9anlsenening
Past medical history

-Tselseansh: enwdulafings Suenlssmemnaundng

MOTI TN AUMNTTNT NATINENAEIV WA TS
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- U nUsyTRuNeNUNeT
- ﬁﬂi%@iﬂﬂizmmwaﬁmi&ﬁ&J Lﬁaﬁwﬁ%éi’anj (asRoMILAe
uetlszanns 1 1)
Current medication
- Propranolol (10) 1 tab. PO b.id. p.c.
Personal history
- UfemtlaeEmesudsenmends enmslo enasulng
- ﬂf}Lﬁﬁﬂ‘iS’i@@UHﬂﬂ%‘ IERGILY
- UfinUseiamsiesuiien dseiimeldasiandammaanidan
upstariANguaUraILAn
Family history
- Ut ifansslunsaunsa
- Ut iavalsnlunsaunsa
Physical examinations:
Vital signs: BT 36.8°C, BP 132/82 mmHg, PR 78/min, RR 16/min, SpO2
99% RA
BW: 80 kg, Height 153.6 cm, BMI 34.17 kg/m”
General appearance: A female, hypersthenic built, good consciousness
HEENT: no pale conjunctivae, anicteric sclerae, no parotid gland en-
largement, no teeth indentation, no thyroid gland enlargement
Lymph nodes: not palpable at cervical, supraclavicular, epitrochlear,
and groin nodes
Heart: no active precordium, JVP not engorged, symmetrical and regu-
lar pulses, no heave or thrill, PMI at 5™ ICS mid-clavicular line,

normal S1S2, no murmur
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Chest: spider nevi at chest wall, normal chest contour, symmetrical
chest expansion and vocal resonance, bilateral coarse crepita-
tion both lower lungs

Abdomen: no distension, round contour, no surgical scar, no superficial
vein dilatation, normoactive bowel sound, soft, not tender, liver
not palpable, liver span 10 cm, palpable spleen 19 cm below left
costal margin extended to left lower quadrant smooth surface,
firm consistency, no tenderness, move downward on inspira-
tion, cannot get above mass, no abdominal bruit, fluid thrill
negative, shifting dullness negative,

Extremities: palmar erythema, no pitting edema, no scratch mark, no
clubbing fingers

Skin: scattered erythematous papules with hyperpigmented macules
at arms and legs

Neuro: no weakness, no paresthesia, Tinel and Phalen’s test negative

NanFIN SR sUFTANS:

CBC: Hb 10.8 g/dL, Hct 34.1%, MCV 91.9 fL., RDW 15.8%, WBC 4,580 cells/
mm®, PMN 51.6%, lymphocyte 31.7%, platelet 122,000 cells/mm®

BUN: 14.5 mg/dL, Cr 0.9 mg/dL, Na 139.5 mg/dL, K 3.67 mg/dL, C1106.8
mg/dL, CO2 23.7 mg/dL, Ca 8.3 mg%, P 3.3 mg/dL

LFT: TB 1.3 mg/dL DB 0.81 mg/dL AST 64 U/L, ALT 28 U/L, ALP 174
U/L, Alb 2.9 g/dL, Glob 6.1 g/dL

PTT: 32.4 sec, PT 13.5 sec, INR 1.27

UA: WBC 0-1/HPF, RBC 0-1/HPF, protein trace, sugar negative
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dqilgynaaseile
1. Symptomatic huge splenomegaly
2. Cutaneous signs of chronic liver stigmata

3. Chronic non-productive cough

anus1y

NLhewemgs ang 55 TsnenuaimsieUndzaseToisnanysyuy

16un Uae (loi5o%ssn 2 1), 6 (chronic liver stigmata), wazenale
A o AV e A A Yo & R = ! A s

ez 3 1 I@mjmﬂmﬂm WUae1s viseihvinaa Qd%ﬂDGﬂQNIiQ‘VIN
benign Laziimsmifiulsndh laeddoatiuayuanmssl hyperglobulinemia
Toafima3fiadauanlse destelUs

1. Systemic sarcoidosis %ﬂLﬁ%ij systemic granulomatous
inflammation Al luasengansseun loefisiuazsnde pre-sinusoidal
portal hypertension WSoEIUEDED1RIGIY cirrhosis 16 WALAENND1R
1e8) symptomatic huge splenomegaly VL@T %ﬂﬁaﬁﬂﬁmﬁuéﬂﬁmwﬁ

1 < dl vAa 6 . . . a a gj

amdvlﬁﬁ@numaa@maqmmﬁmmm systemic sarcoidosis MA@
wuldiior maAfiaseRadiasandums exclusion Wvman

2. Schistosomiasis WU ¢ lumeald Tugthenfiazaiusyezinm
114 L3N8 clinical portal hypertension ba¢ lung involvement VLC:WJ L
i aehalsfienuawneaasshafifinain portal hypertension 1 bailei6is
L2l gd ° YR R v
@mmmmqmﬂwunmuaam

3. Hematologic diseases VL@’T WA chronic myeloid leukemia, my-
elofibrosis, 1ta¥ low-grade lymphoma I@anzﬂﬂm@w’aﬁnmmm&né’w
symptomatic huge splenomegaly VL@g‘f LL@iﬁﬂvLsiﬁﬂﬁ \@ liver dysfunction

WY cirrhosis WaNaINd lung involvement ﬁwu\laﬁaﬂ%ﬁﬁjm indolent
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. . AR o R &R v v X
hematologic diseases 3vh liinflstaeasudilomes
dmsumsifesuanlsndiu 19 tuberculosis Tuithemeiifing
v A vad @ 2 A 'Y Ay oA X R
touitasnnsyiandusnnuis 3 U sauiulifld vle constitutional

symptoms

wan1snsadNAVURUANSITUIAL

NSAFINNNIRARY
~ v v . 2V vo
maamﬂ@m gH1n3e symptomatic huge splenomegaly R
MaaseTa19398 leedon 145 Magnetic resonance imaging (MRI) 69
a9 MmN 1 leenuanuAaUn§isiait a cirrhotic liver background with
bandlike fibrosis. Marked splenomegaly was observed with size 181 mm.

There were multiple well-defined lesions with isointensity on T1W and

2NN 1 A dynamic contrast MRI. A plain MRI, B arterial phase, C venous phase, and

D delayed phase
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hypointensity on T2W. The dynamic contrast demonstrated a delayed
progressive enhancement causing high intensity of these lesions. No
DWI restriction. Multiple venous collaterals at perisplenic region. No
ascites. No para-aortic nodal enlargement.

wilawa 91NWa MRI WUSNHOA2096ULTGLAE turtle back-liked
fibrosis uaﬂmﬂfyl,ﬁﬁmwué“ﬂwmwae multiple nodules ‘ﬁﬁ progressive
delayed enhancement ?g@ﬁﬂgﬁu granulomatous inflammation 38
fibrotic nodules i %ﬂé’mmﬁamﬁﬁa{iama@aw enBInendia bl

N190199AN1INLNTINEN

Liver biopsy: The section showed multiple well-formed epithe-
lioid granulomas. Large fibrotic areas were seen, no parasite is seen,
AFB and GMS negative

Splenic biopsy: The section showed multiple well-formed epi-

thelioid granulomas with severe fibrosis, no parasite is seen, AFB and

NINN 2 Liver biopsy. Multiple well-formed epithelioid granulomas with large fibrotic areas
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GMS negative

wilana N mamwmqagawm%‘iwmwué’ﬂwmmaa granulomatous
inflammation HeLSnMTULAETM Fai §i sarcoidosis udeehslsfims
metaduiuiudasuenlsnauivylduasnd wagande granulomatous
inflammation &N§MDE19%Y infection (tuberculosis, histoplasmosis,
schistosomiasis), autoimmune disease (primary biliary cholangitis
vasculitis), drugs (allopurinol, phenytoin, methyldopa, hydralazine),
malignancy (lymphoma, paraneoplastic), k8¢ combine variable immu-
nodeficiency fudu athalsfiensuflosanghadl splenic involvement
e Aavh siinflesnesnine 1w PBC, drugs fouas

maasaansdlslad

1. TB interferon-gamma release assay (IGRA): negative

2. Anti-nuclear antibody (ANA) and Antineutrophil cytoplasmic
antibody (ANCA): negative

3. Schistosomiasis mansoni and japonicum antibody: negative

4. Immunoglobulin level: within normal limit for IgG, IgM, IgA

and IgE

NMIFINTINNFNNDMENG) UG8 granulomatous

|
a

inflammation I(ﬂilmﬁal serologic testing TEY high negative predictive
values wuhuauan vil¥inds sarcoidosis annfige Salddanarams
pulmonary testing WNEN Hiasniaeay 95 289K1198 hepatosplenic
sarcoidosis 8/ndl lung involvement i"mﬁmliﬂ’; aﬁmmﬂaéa%@m 21
M5ATIAN95422%
1. HRCT chest: Diffuse reticular infiltration with centrilobular

nodules are seen in all lobes of both lobes

74 DAASAUIAUIWNES:UUMDIAUOIMSIKDUSINAINE, WLMALU-GorAU 2564




2. Pulmonary function test: There is a mild restrictive lung
defect with a severe decrease in diffusing capacity

3. Bronchoscopy: Diffuse swelling of all bronchi, no nodularity
was demonstrated, biopsy was done

4. Bronchial mucosa pathology: Non-caseous granulomatous

inflammation, negative AFB, Fite, and GMS stain
N1sJ00ae

Systemic sarcoidosis MMMANIUNIINTIAVNITIRUALIANENDTINEN

L2l Ad 2 & % ;ﬂl :dl =t
EL‘H,&’JJ?J’]UWN@WﬂWiLLﬁS@WﬂW?LLﬁ@NL‘IH\ILG‘I INNUMT exclude ﬂ?LM@!B%‘VILﬂ%

1uler

N1sSSnu

AihaldFuma¥nnee prednisolone 0.5 mg/kg/day &N 6
$umsSnmenmsle wathewiosiia Tae liver function test 7 3 Hounds
M35NE TB 1.26 mg/dL, DB 0.72 mg/dL, AST 42 U/L, ALT 44 U/L, ALP
170 U/L, Alb 3.5 g/dL, Glob 3.7 g/dL

NUNAUJISSIUNSSU

Tsaansanulade (Sarcoidosis) Lﬁ‘jumjs\l‘[ﬁﬂ autoimmune disease
ﬁﬁé’ﬂﬂmmad non-caseating epithelioid granulomas mm%’asgﬂamaszm@
Anenwu sarcoidosis ﬁmmﬁﬂmaﬂimﬁLLangﬂ@haﬁﬂuLL@iazw%ﬂ lon
slw‘imat,%mzﬁmmijﬂ 1/100,000 AnsiaD wulwmemelasnnniwene
I@mww@qwumﬂﬁq@ﬁmqLm‘ﬁ;a 50-60 7 lnsmuedi memwﬂumﬁq 30-50

=19 1 \'L [~3 & A 5517 A ' A A 1%
U aenglaneny LN INISWNURUANITT WLNFIATUININNDN LL@']ES?J’)HV]N'I@’J&I
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symptomatic hepatosplenic sarcoidosis (HS) Qs leriaelumeane

NN’

we15n10m (Pathogenesis)

MWMRUaY sarcoidosis IanUaIatiady lduA MugnIss 1w
HLA-DRS3 I@Elﬂ:{ﬂ’m sarcoidosis & genetic susceptibility qﬁd 39-70%"
Sauunaitedunseduidnle Tnsan ACCESS study Zefnmiladedu
MY MLAYAIIAIAEDNLT DT WINEATNITH 1307 Wasenauaas
ﬁﬁwé’ﬂﬁﬁizﬁﬂﬁtﬁ@ sarcoidosis” elummzﬁmi@uw‘%'mmimmé’@m
A ldssAnTusNaIN nicotine® wanniadedsna msdniEe 019
\Fhuiladeunsyduldain meta-analysis AewthinufimseTany myco-
bacteria eLWEﬂ’JH sarcoidosis 3nnntszannaTi L 10-20 wh ﬂ’m%’aa;la
maaﬁ?aéu il VL@QTLm' C. acnes, Borrelia spp., human herpesvirus 8, \ag C.
preumoniae udislalifieme’ wonaniidiefin sablueninengs laeiomny

immunotherapy VL(;T W IFNo, IFNy LLlag immune checkpoint inhibitors™*

n1sd00de (Diagnosis)

M38ase sarcoidosis ARIDIFTUDINITUEAS NMNMLSIT LAz
Snwoueynanendineniidh e LLazﬁﬁwﬁtyﬁqﬂﬁa msuenlsafisnéne granu-
lomatous inflammation ﬁwummi éuﬂ o7

MsUEAIYas HS sisndneamest s mngianzas léun senmae
(Bawas 4-50) 19 (Bavay 4-50) wavihavios (Baeas 15-20)"" dmSuaims
uEPITRIULAINNATINGEdL shale (Boeas 20-50) UL Gauas 2-26)
e portal hypertension (Foray 3-20)"2"* lnenalnas portal hyperten-

sion AMAN (1) extensive fibrosis %ﬂﬁﬂﬁlﬁ@ sinusoidal portal hyperten-

76 DAASAUIAUINNES:UUMDIAUOIMSIKDUSINAING, WLMAU-GorAU 2564




sion Wa¥ (2) granuloma compression %ﬂﬁﬂﬁlﬁ@ pre-sinusoidal portal
hypertensionlEIGm portal-related complications ﬁwﬁl@ﬂuéﬂw HS 16iun
esophageal varices (%aaaz 30-100), ascites (%aaaz 15) I@HL%WWSSL‘LLTW@'N
ﬁLﬁCﬂﬁl’m extensive fibrosis %\‘1 L‘]‘juvl,é/‘l%d transudate, exudate k8% chylous
ascites'? §SLNTzhEes (Cholestasis) Wnonsusasfimudioelu Hs
wamawwﬁa@ﬂﬁﬁamiﬁwuﬂaaﬁa alkaline phosphatase (ALP)
59 1.5-3 wh ow|¢e¥enas 00 Tugfihe HS wos aspartate aminotrans-
ferase (ALT) L@y alanine aminotransferase (AST) éjd%umﬁl 214 1.5-3 ¥
Wﬁ[@ﬁ‘ﬂismm%a g 50-70 equmsﬁ hyperbilirubinemia W8¢ coagulopathy
wuléiion %@d’;ﬂmgﬁmﬁuﬁﬁumwﬁuLL%@“W Ioes Hypercalcemia wislgr
1J5zanas 598aY 10-20 §1%5U Serum angiotensin-converting enzyme
(ACE) fmathanl$ifiaq granuloma burden ustlsnsnanmhanldluns
Afeaeld iflasand positive predictive value fisnifie3aeag 257
MI0T9N95I8MeN 1INERNTOND hepatic lesions WNENLA

Sovaz 5 usuanNAaLNGmMeTadiinen Mmaifadendnilsdasandenams
WeNBIMeN'® MRI a¢dl sensitivity mﬁﬁqoﬂm gD1RAGITIANL

1) Heterogenous parenchyma, periportal hyperintensity

2) Hypointensity nodules on T2 sequencing, size ranging
from 0.5 - 4.5 cm in diameter. In contrast phase, those nodules usu-
ally increase enhancement on arterial phase with persistent delayed
enhancement

3) Ancillary features of granulomatous hepatitis include hepa-
tomegaly, splenomegaly, vascular complications such as Budd-Chiari

4) Portal lymph nodes enlargement.'*”

iasan HS Wiunguenms?i a4 classic sarcoidosis syndromes
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M1519% 1 §1UNKH209 granulomatous liver disease UAzUWINIIWN1IATINTRALELANLGN
Adapted from Culver, Clinical Liver Disease 7: 92-96”

G MIduAY
Infection
Bacteria
- Tuberculosis - Tissue culture for bacteria, TB, and fungus
- Brucellosis - Special stains: GMS, Warthin-Starry, AFB
Virus - Immunohistochemistry for CMV, EBV
- Cytomegalovirus - PCR for TB
- Epstein-Barr virus - Schistosoma antibody
Fungus

- Histoplasmosis

- Cryptococcosis
Parasite

- Schistosomiasis

Autoimmune
- Sarcoidosis - Exclude other causes
- Primary biliary cholangitis - Histopathology, AMA
Vasculitides
- Granulomatosis with polyangiitis - Histopatology, imaging, and ANCA

- Polyarthritis nodosa
- Churg-Strauss syndrome

Drugs: nitrofurantoin, allopurinol, phenytoin, others - Review history

Malignancy
- Lymphoma - Histopathology
- Renal cell carcinoma

Inherited

- Common variable immunodeficiency - Immunoglobulin level
Occupational

- Copper - Review history

- Berylliosis

- Mineral oil, talc, starch
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(Lofgren syndrome Wag Heerfordt syndrome) N334 oA Tudasede
NAYNIWENFAVENIENE LeRenUdNYAEY89 well-circumscribed aggregate
of epithelioid, plump macrophages, b multi-nucleated giant cells with
scattered lymphocytes within the granuloma and at its periphery GL‘H,
ﬁﬂwmmumawué’ﬂwmmaq extensive fibrosis La¢ massive bridging
fibrosis Ay l@lugiuuda oehalsfions@eiisndalunsfade sarcoidosis
Ao msusnmmefingldsefisndae granulomatous inflammation ‘b
dasaniummslumssnmensiu daugaslumaed 1

nEsn? idsumaitasediin 8BS ud Tuttagifudslifiuuwms
TumagaaTaLiandia e expert opinion wnei l¥eg functional as-
sessment Wo¥ensiidesmedelnammzLlan osanSouas 95 ves HS s
Y pulmonary involvement NG I@&JLLuzﬁﬂﬁﬁam’m High-resolution
computed tomography (HRCT) Lag pulmonary functional test (PFT) L‘ﬁls\l
G vnnfidnmmeAidnsaede 9w Whdnwas reticular infiltration fitisuon
4 interstitial lung disease iﬁﬁm?ﬁmﬁﬂ Bronchoscopy with histopa-
thology Lﬁla\lLaN I@ammﬁuﬁﬁwmwaq typical cobble stone appearance
%&LLﬂmﬁa granulomatous infiltration 39989 bronchoalveolar lavage for

CD4+ T cell/CD8+ T cell ratio®

n1sSnuy1 (Treatment)

iosndauay 50 289 HS asnsovmeldmaust sl dsumasnmnd
BWIZANEAT Malthaeds tasdiaema NaRasonTaLi lumasnen lugag
2 A o o oA A ¥ A o o . X
usnAsaNNFryRean lemaienatnafesnmMIsnen Inedasstlums
N1 HS VLGQWI LN hepatic involvement with pronounced liver abnormali-

ties, splenomegaly with thrombocytopenia, high symptom burden Lag
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risk of permanent organ damage Lﬁadmﬂ HS L‘jﬂquiﬂﬁWU\lﬁﬁaH mm%
Tumssnwndmlngjasisdeanmsfinm i pulmonary sarcoidosis Toendi
1594 19 line 195U HS @9 oral glucocorticoid 21AENLAZILLLIa T
Srdusausasluerei 227 Tuifagriudislsifinmafinsniaselomtlumae

115? maintenance therapy aﬂﬁuﬁsﬁaﬂa%ﬁwiavlﬁﬁ steroid refractoriness,

A15799 2 B14AZARIAENTILIIN155NEY hepatosplenic sarcoidosis

dme 3BnsuSmisen ANIBLAG
Glucocorticoid - 0.5-0.75 mg/kg/day 5221281 - \denididunnssnwausn
- Prednisolone 4 §URY nA9INTUAR 10 mg - 298¥iN1WBIN1591N Hepatosplenic
| &
ABLABY 2EZ1IAT 6-12 Liaw sarcoidosis R2%

- Isiﬁﬁaajas(,%mﬂﬁm maintenance - complete biochemical respond 62%
L'J”%Lwia]zﬁiaﬂaﬁunﬁ‘lﬁmnaju - partial biochemical respond 21%
steroid-sparing - histological improvement (overall

- lunsdflsansufindiRansan 37%, in CBR group 60%)
Tignawn; 1 mg/kg/day 8-12 - Talvinle portal hypertension ﬁ%%

dw

dUmw - dalafidaya2as oral budesonide

Ursodeoxycholic acid - 10 mg/kg/day - §1%3UBINTT cholestasis
- {inMsTeanUszanm 4 1AF WU
ad o
2IN19AINIDYRE 75

Azathioprine -50-150 mg/day
Methotrexate ~10 - 15 mg §Um¥azate _ pnarnldifnanssusnEuagu
uazifinySanaudsiinluauls
Mycophenolate LA unzinSaswineua:
mofetil SrezaNIaan
Infiximab -5 mg/kg TudUaifl 0,2, uaz - dmu Hs fifemsguss uas Aoen
6 nasNiNIRISanazAse - ylWe1n1s naLhen wazdwIn

ad a3
granuloma A%
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relapsing ba¢ steroid intolerance I@aLﬁaﬁFﬁ &nmju steroid-sparing im-
munosuppressive agents i@gﬂ,m' azathioprine, methotrexate, mycophe-
nolate mofetil La¥ infliximab $INMU low dose prednisolone 5-7.5 mg/

day Wiuszeznaysyann 2 T Gauamg? e
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R AEDBBD
Review Article

IsAnonhoilauundoniaudundo
ninaonn 1gG4

(IgG4-related Sclerosing
Cholangitis)

w.0. uw.gyy dolasy
019188 W.N. UW.YISAND YodUUN

unun

mjﬂs@ﬁlﬁ en4asu IgG4 (IgG4-related disorders) Hulsafifing
MMAAMTSNIEULAYNIRG (fibroinflammatory) Taefitaenuanenat
Vl,ﬂmma’“img@mﬂ Pp9umefiAnleR W Mikulicz’s disease (Lﬁ@ﬁ@iam
ﬁwmmawiamﬁmw), Kiittner’s tumor (Lﬁ@ﬁ@iamﬁwmau’%mmsl,é]’mﬂﬁvlm
a9), Iﬁﬂ Interstitial pneumonitis (Lﬁ(ﬂ‘ﬁﬁa@), Interstitial nephritis (Lﬁ@‘ﬁ
'), Riedel’s thyroiditis (faistonlymand) dudu gilsashe Lﬁdﬂﬁﬁ@@
Aflauiuie Smafsdurnsseen 1gG4 l9#%3 (Elevation of serum IgG4)
WATNAATIANLNA TN TRITIA IgG4 (IgG4-positive plasma cells) T
Haide!

Tseviamadehasnsuduuierifoan IgG4 (IgG4-related scle-
rosing cholangitis, IgG4-SC) Furmemaduindieund AeNnRaNTIL

Ynauawes AeNMasneuEaSwamamaduing lnadanemesimy

MOTIIETEANTNS TSN THTEAINA
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Ao fmafiaduaasedy IgG4 Tudsa, Tunilsrasviamadunenumwansan
T LLﬂSﬁNIWVLSE Ganrtel IgG4 (IgG4-positive plasma cells and lymphocytes)
WVSNaLBE WU SINFURNINAUSS Obliterative phlebitis v
WUTINTUN SIS aUSTILELAINDRANTWIABAWDS (Autoimmune pan-
creatitis, AIP) l¢Uow Foluiaqulsemadwhasnisudivudfifaan
IgG4 5@Lﬁumﬂmt,amslmzuwmLﬁuﬁwamamﬁjﬂsmﬁﬁ 2RIy IgG4®

INaiMATes A MidesendumInTamessiine namTnaaa
e (serology) HAMSATIATUR Y INEN TN mﬁwﬂs@éwé"m T
ﬂﬁ;mi‘iﬂﬁﬁ&n‘ﬁmﬁu IgG4 uazamMInaLauadsamasnmlaylfadusond
Tngo s LazmmeneSsinemaiuhaeesnmeifionanuadet
TsensSmamamadiuwig (Cholangiocarcinoma) wadlsaviamadinaha
an Lauamvﬁaﬁga\@ﬁ (Primary sclerosing cholangitis) Fava 2 M leay
sunssamasnmlael¥adusond uaviimanennanilsediaia sialydenme
Iim/mLauﬁﬁé’ﬂLﬂuﬁmvﬁm@agﬁmﬂmmeﬁ'm (Secondary sclerosing
cholangitis)”® T ety WAL e AN wendrdiaaaclse
MR MTItaseLenlsa inaMTIaselsn wasmssnsmieviams

Whesnsufuudeiiinan IgG4a

S:U1AdNEN

Teviemadwhesnisuduuieiinnn lgad ulseing lelumer
pesnnninemige lnsSoeay 80 vastheidunems meadeasiiae
lasumaitaselanil do 60701 welluthamediuiinenwihmulaadils
Foustaney 23-85 1 wardsladfimameaulaailludaefifuindo fagu
loetszanm¥asay 90 %aﬂﬂgﬂ’gHIiﬂﬁﬁﬁWU'i"anﬁUﬂﬁﬁSﬁuéauﬁﬂLﬂ‘]_l’emﬂ

NAGNTwhaaawes 99ef 1 (Type 1 AIP) Tumenduiu fihedusen

IsAriompiaulhdeniauciuidoiinomn IgG4 85




SnisunoRdNTuwhmsauwes 3ia? 1 nuhilseviamaduwhasnissiu
wlstiifieann IgG4 siumedszanadaeay 39°
2 > a A A A o

nnMsenmENuIENeAnen ssnerdiuludl w el 2554 Aenfi
mMsfusausniguanRGNThauawas wohdensgnuazgianisn
UsEane 4.6 A 1.4 610 U5e71n3 100,000 A1 NNEI9L° liasananiisilagiin
XV 1a 2 > a \ A Y Ao A & Aa
Adslsifimsfinmninuszsineinenvaslseviemafuhasnisudundeiifinan

v T ¢, oa ¢ X v

1gG4 loae39 feiumamsninenugnuavatifimanisaslsaiing disvanm

1.8 a¥ 0.5 §1a1l5251N5 100,000 Atk MNAIAL° °
wersnIdn
winalnmensmifiavaslseviamaduhasnisudiuudaiinnn
IgG4 falsifhfidaan uianamseii i1as BUAUTNIIN (genetic factors)
anafianfivnsnRduiuleaiidie (innate immunity) AnsReUnGaasnd
ﬁuﬁvléf%um (acquired immunity) msmauauaqﬁa@awaa naive regula-
tory T cells (naive-Tregs) Lae B cell ‘ﬁi’eﬂnww amﬁmﬁmmﬁ@%@ﬂamd
GundsniEufuuisiifnan 9G4 e’ ﬁmﬁwmmamlﬁgmﬁa%
nendrfiavaclsaromadundsnisudunieiiAnan IgG4 azmiehiu
SausniELINDRANTIUIMEea° IﬂﬂﬁLLu’Jﬁ@W‘é{qu%mﬂﬂavLﬂ 2 9eN9
Ao “mawdianh (induction) wag “masudinli> (progression)
GLum”JS‘IJﬂ@ naive T cells Lag natural regulatory T cells (Tregs)
Fawannndax lnsianemsynanuees CD4 uag CD8 T cell ﬁgﬁmzéjﬂm
LU o ldlFAemesnisufisnnifiua s %ﬂﬁ;m‘%ué’maq
nensiinvaslsRiAnNMIanaad naive-Tregs ona luwdtensi s
a8 Th1 fmsnevauadlesmataslaatsnslelalaifides@umssnisy

(pro-inflammatory cytokines) s IFN-y, IL-1beta, IL-2, TNF-a Lﬁ%éf%\lﬁ

86  DAAISAUIAUIVNES:UUMDIAUOINSIKDUSINAINE, WLMALU-GorAU 2564




Hauoudiaudisls lsinmuatio endohatu wonfiauaesde (self-antigen)
T e LeWe3 (actoferrin, LF), SUafinuausnesEriod 2 (carbonic
anhydrase II, CA-II), m%uaﬁmmué’mmﬂ‘ﬁﬁ@ﬁ 4 (carbonic anhydrase
IV, CA-IV), §15811 Samwél’aw%ﬁ%umﬂémdau (pancreatic secretory tryp-
sin inhibitor, PSTI) uararNeiaariandan (alpha - amylase) %ﬂﬂimm
oe/lusiugeu siaanhane viemadiwhd Jon uasviela® vidogatnena o uu
B lauveneas lwlals (Helicobacter pylori), wueTiEelsedE (commen-
sal bacteria) wazh¥a Whidu luddudasmeaausuasmduiveas
@88 Th2 oaiRendestumssdinlivadsade

MINEe [gG4 Fannn orafenizadlalule (monocyte) Wag
snlasnia (macrophage) Mgdﬂﬁﬂizéju B cell (B cell activating factor,
BAFF) L‘ﬁ&l%% LaLEaa inducible memory-Tregs Méi\mﬁ IL-10 L‘ﬁIN%‘%
uaﬁmﬂf’iu \waa inducible memory-Tregs g@‘mél/dmi Tumor growth fac-
tor (TGF) #ie beta L%ﬂﬂﬁja}i tngi LﬁaéﬁLLﬂiﬁa@j\lﬂ Wit A arlelu
o¥eneitlasunanssnnld douanslummd 1° wenansuemavanmame
WgNT3H (polymorphisms) Te SR end0IUn RN I HLA, CTLA4,
FRCL3 2 nNdNwus nensrindioaaslsnauing

91N1slldaon1vAaln

mmaaasinuldiafigada nmeddm daiflusaeay 35-70 low
| |4 L7l Yo an (% tdl % 1A
onanuhisznaderay 28 9esftheldsumsitiadalaefidesifdonnsusns
EL 4 3 A A ‘ILD A [y 2 A
a7 e dmemsaun inulasasasnae 1M e1msthevias vi3e
a gnJ A o PP ! o A o d{ 1 ¥ )
madwhdsnisy fihessuluajindomsuanmeseiengdus e & 1w
Susau sosthany ndatlaygesWios (retroperitoneum) o vaaaEamLAY

Tnnjienasm uazlan dnuldosfigade navsudausnisuang e
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< aa ® -
LIRRLAUATHAN ? UWAURALIY
LR
( Dendritic cells) 3>
3

Antia
- iTreg — inducible Treg TR
- TE — effector T cell

- nTreg - natural Treg

- BAFF — B cell activating factor

IFN-y

Naive T cell

seds”
@l“

Naive Treg

CD4/cp8 \/*

>
®sp TNFa
ea

Naive T cell NOD/TLR

anlasvha

waumay

(4414 LF, CA-II, PSTI, —
v 27
H.pylori, \thusiu )

v o

AN 1 ANWASANNFAZINIDINESALRAYEINITAUSE S NLHUIINYRANAKTINATE

q

awasuazngulsafiiesdoeiu ig4 sauUasain Joumnal of Hepatology. 2014
Sep;61(3):690-5.

Ynanemes #iief 1 eniAendesiuviomadiuhddimans (distal bile
duct) §iu usEmnsimssidmasviomadvehaludumisan 1w viems
Fuhada6 (hilar bile duct) Wiaviaynadiuringlusy (intrahepatic bile
duct) 918 nuTUAMEsudaus NN RGN NaEeDsR e
Tomatioesnnifieissosas 10 Fasnulseviamaduhddnisusudonn IgG4
LﬁmaEhaLﬁmI@ﬂaiﬁmmmmmmaaa’im35%6] Samdny Falsaiinuiion
ann (Heenh¥esay 1) fagdimsmisinlidulsassSaomomadivehe 3e
st lseifhladendosmsrionsss
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ns30odgugnlsa

Tsamadwhasnisufiuudeifiean 9G4 femsuansmenadin
adnsaasiulsaviemafimhinsuduudalgunfl uasnzSaasiomadiu
T AR o @ vo o A Y o a
WA Jeufudasldiiadodu wu Snunznmmwane$eld namsasiamyinen
138 (serology) M3aTamewendinen lumstieAfaseuenlsangumanil
splldauansluaned 1 uennntiutisifudadifiasiuuenlsafiunmeyie
MG aanEUALLTWAL)H NEWeeI «) 1iu vienadwhadfiurane
NNNINFAMIGUING YiomnaAuwhafuangiidiuve viemaauihame
A . . . ! a Y aa [ 3 a
W86 (ischemic cholangiopathy) V12O UAGILINN waqmﬂmﬂw R[N
MaNaaaEaaWAd (post-TACE cholangiopathy) ¥i3anieviaymaaiu

9: A Atdl A £ o 6 U
aReUndA R TUTlsaad Wndh

Infurin1sadodelsa

Tuilaqifudimsldinaeimaitese lseviomadmhesnisu o
e IgG4 ot 2 iNeuiée oM 3ase HISORt aaslseviomaiiuii
SmEuRULSRaN IgG4™ Fouamslumed 2 uaz Inowimsitasems
paTnvadlseve A asnIEUA LS TiRea N 9G4 T 2012° Gauaadlis

MW7 3

anuru:nouniwa1e$od (Imaging characteristics)

msasammansssdiietaslumsitase lsamaduhasnaud
Aean 1gG4 fvaneds wu masmanawdssraiganumaniiive
(Transabdominal ultrasound) N1TNTIAE &Jﬂé‘lwﬁmﬂmuﬁgdm e/l
Lau{iﬂa (Intraductal ultrasound) mi@]i’mé‘hEJ@%I%L%EM@’NN%QGNWWWT?

A9nand (endoscopic ultrasound) NTITEnaNALeDS (Computerized
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A1519 2 LnaueinNTAfeae HISORt aaslsaviamaLAuwinAsniguiundeiiinain 1gG4 (HISORt
criteria for 1gG4-related sclerosing cholangitis) ARLUAIRIN Gastroenterology. 2008

Mar;134(3):706-15.

naIin1sIfiaas

ANVULLANE

nansIaduLilazasvianiaau
1A (Histology of bile duct)

Lymphoplasmacytic sclerosing cholangitis (ﬁ 18G4 -positive
lymphoplasmacytic cells > 10 cells/hpf unsn@unagaieluians
wifuazsau g vemaiiuinf) Saifuny obliterative
phlebitis Wae storiform fibrosis'

AMN5ITVBYIaNIGLAY
WA (Imaging of bile duct)

flgnfius > 1 98 gasviomaEwinAneTuy (intranepatic bile
ducts) %38 Hamaiwiiiuandudmsu (proximal extra
hepatic bile ducts) %38 vomadwinanmeluiugas
(Intrapancreatic bile duct)

Fleeting/migrating biliary strictures

HANISATIANIIINGT
LU (Serology)

520U 1gG4 Tudsuannninund (> 135 wn./ma.)

21n1528927878auNINeITae

(other organ involvement)®

Fugew — fanwoznmaneSiduaznansiadwitafsnnng®
Tafunnzdudandniaugifuiwianenmas (nwaesedues
Fudenfidraiuayw fo Fudawiitonnafimmalngauunsa
Tnglanuhiiviezassugansengawiniu fudaniitounane
Funvs viazassugeniuusiumilagliwuiilarassugends
(pancreatic atrophy) %138 lawunsaensawIATEIaAUBDUNAY
mnfgmﬁﬁu (upstream dilatation)

qANsEIR209 retroperitoneum (retroperitoneal ﬁbrosis)
wuseelsaluln

' 3 a & &
ADHNWINTEY Y38 ABNW [FI’]IHZM

A5ABUAUBIABNITINY
faeaLiesaes (Response
to steroid therapy)

Ananlaizasruanasandulni wia lanugmasiudusasyie
MaAwAIA*

' fhegnoiwiosasionaiwindanlaide delineiiedunstieiudunsiteds mndedandn
fifaw 1gG4 immunostaining WUT1 > 10 IgG4-positive cells/hpf azdaeawuaywn1Radelsals

% 1gG4 immunostaining 20903872 A8E08 WU = 10 18G4 -positive cells/hpf

? ANUMZANAESIENI NI Ae diffusely enlarged pancreas with delayed enhancement and capsule
- like rim #1358 diffusely irregular, attenuated main pancreatic duct or multiple strictures or long stric-

ture without upstream dilatation

. g . P o . - v e a4 g
afiusuanlimelunimanlufheuisanlnaanzludiusnaainsdnw (< 6 duas) nie &
anwnizBuanwidwieia (forotic strictures)
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A15197 3 IninIRadeneasinzeslsanamaininasniguAuuefitinen 1ga4 U 2012
(Clinical diagnostic criteria of IgG4-related sclerosing cholangitis 2012) ARLUAIA1N Journal
of Hepato-Biliary-Pancreatic Sciences. 2012 Sep;19(5):536-42.

Fansafiane

1) amdidraamadiwiiny remadiwihinieluiu uaz/mie mevensu fusausaduluiag
(diffuse) w38 Auuavasdudang (segmental) Inemudandursisamaiwiiffinwfagu

2) wamspTIdeany ATaEaduzes lga4 TudsuiadundAung (= 135 an./ma.)

3) 1fAdanriy nadudensnisuangRduiuinaeames nazdasinaedniay wia doviin
SnLauRLAneN 1964 Wi ﬁW"aﬁmwﬁm,?iaqﬁaqﬁaeﬁl,ﬁﬂmn 18G4 (1gG4- related retroperito-
neal fibrosis)

4) namsnsREmitanmensingt wu

n. aananlnles uas wanaagad uwnsndnagidusiwanann uaz asanuRsin
9. NANFNLIAAT [8G4-postive unsnéaag NN 10 LAaa/hpf

A. Storiform fibrosis

3. Obliterative phlebitis

naeiIReRenadan: Usaniainuasnisnauduananissnenledifiesesn

Tusntuidgunsaldagifiadeiiandia 1w nsdesndesmsraduwitonoiiuiig (endoscopic biliary
o § § ' | P v 9o & &

biopsy) N3ATIIBARWEBIANKNEeHwAsdBINdessINnUldiEngATwie (EUS-guide FNA) 819

1% Juardeifadeludinlssansannisnausuasianissnuimesifgsess WanenlsanziSome

MaiwIG v3e wziSeAusaneanluud

InUnIRARY

inannsItiaaeuwiua (definite diagnosis)
1)+ 3)
1N+2)+4)n, 2
4)n,7,A
4)n, 9,9

natinsidadeuiiezily (probable diagnosis): 1) + 2) + InauTIkadeNaLd0N

o oo L &) . . .
LNU1IN153149R8813392LUU (possible diagnosis): 1) + 2)
o @ v W | a ¥ au 4 o a = | & o 1 &
JudusnsAnuenlsaramaiwinAdnisufiuudelgugfl Tsaazse (Wu wzibeiugan wzdemang
w1 lsavemadwifgniauiiuudomRegizaiaenavgsie g senlunew ilemsifedeuen
Tsanzi5enanldvlaenn ihelinslasunssnwmeniesessludanldsunmsitadeiusiwenlng
masazaonagUaglulnaniwanzniounn
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tomography, CT) WONTL5E AL LS N I (Magnetic resonance
imaging) MInTarieaRhARIeMIFaInaad (Endoscopic retrograde
cholangiography) ¥aamsaasndasesramea luriamadiuihd (Cholangios-
4 , Gema o X 4 da .
copy) TIFHTNY? EISL?T’J%Q%HLLEIﬂIﬁTﬂ%aaﬂmﬂIiﬂa%"”] ANDMILFAIARE
% 12 £ o A & aAa | = = £ é’
fuld TnadnEuemMIn LI I0IMIaTI6N £ADeI9°) Aeaziduangii

o MIaTAIMIATUTEIANNDFINIUNINKIYRS (Transabdominal
ultrasound)

WU AnnshaulaesaL (circumferential thickening)
PIviaMAAUNAM Y U Ve B A muuaney W onLTIEa e LA
PN UriamMafuhamelusiuvenadhan laadinaafuriamaduiing

L “ e A 4 d Ada
9t (maintained lumen)™ §IUANBALMWARUFEIANNDFIUULEUNAMS

A L a goj a o g O.I/ A o di 2
NEBNUAR WUNUIN L@%%’]@MMW]’D?J%{UV]’JIQ HHANHLARUTFL DY (echo-

(%
o A

.. [ . . g o g ° 2 a =
genicity) £UuUY high-low-high thnghsnnauasy ey dwihfdy
AN UAITEA TN AU A TURTIY AU laan'

o a a ! 1Y .
° msms‘aammamﬁmmmngemumsdaanaaa (Endoscopic
ultrasound)
AMINLNUNNMIANNTD DU ALADL WUYIOMLAUIN NG
X y . & z . ¥ o Vo
PULszansaYay 94 mawﬂaﬂiﬂu waNMNIWNLYaM B fuenasale
1J523NUS0EIaY 55 FIUANBULTD ﬂiﬂﬁﬁmﬁmwu (occupying lesions) WU
v v 2Nl a 9:: A o a [~ til a ‘3‘
1@lszannifasay 5909 Alp elsamaiuinasnEuduLSTRaN IgG4 39
L o 1 Ao . w o wA G a ¥ oad
uanenenuaesliufm AUy euNesmanMaewhannsRnums
a g: = o 3 = v ] c{d YR v
AU AITIAUNENTD RS 30 LL@]‘WU?@HI?@%NﬂW??ﬂ?’I%\IL@DdiaHQZ 80
waas fiwinsnacmuafudasanuigeumsdasndnsieiiase

& I X o VL» @ Ay o s X A ]

LENYIS 2 [5aiaanannniueLlua 9@ o nanuumSnULDLER289VIaYNg

A % oad o X 1Y A A | ) 1Y
LEAUUIANAUINITUNIUNITATIVATL AR ULTEIANNDFINIUNTNDINA DI
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sansngaelumsiteselseviamadshasnsnduussiifaan 9G4 b&f
LT
o msms‘aa@’fwﬂ?\'umwﬁ'gamﬂ‘luﬁamatﬁu&‘lﬁ (intraductal
ultrasound)
fennhdouar 91 wazemnudngSouas 95-100 lumTifiadewen
TaagSmasviomadiwhoonansaviomadwhdsnsudundriiaan
IgG4 Lﬁaﬁmu@ma@é}’@mmwmmmwﬁwmLauﬁﬁhdmﬁawmauﬁﬁ
Flsidu 0.8 1al. Fednmosdnu st hamndduli s
madune lsfushuiudnuomamsndlsaremadunasnanfuude
e IgGa*
o M5ATINBNTLSEADNNIADILATNFATINNTITEABULNNEN
W#h (cT and MRI)
JM39 mmﬁﬂ‘wmzﬁﬂmaaiﬂuawumﬁﬁaﬁﬂi@ﬁamaLau{iwa
SmEuduLdiRean Iga4 Ao
1. ﬁawwﬁuﬁﬁﬁ hyperenhancement L‘]ﬂ%L‘ﬁﬂ L2314 (homo-
geneous) 1%3888 late arterial %138 1%’5388 delayed
2. WUYOMASWTAFLVENEa R
3. WUNTeaL G AvLAeh (FiaBE 4.9 33 )
4. TOULENINTYN G e
5. Viama@uﬁﬁ@mmumié’aLﬁugviaag'
6. WLIINNL wﬁaqaﬁﬁwmﬁa
7. lsifimagnansudhgraanidon
8 viomashaauimeenuassioiies s
uaﬂmﬁﬁuéﬂaaIs@ﬁI@aﬁmmﬂﬁﬂwuiwﬁﬂiﬂﬁudauﬁﬂLﬂ‘u

[ o

NnAdufwiauawesried 1 dsndnsurnninuluensised
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PanfeasaanUssaule [UThe) Taniu wuhsew < saLvesdiusauadne
Fudaniiu (capsule-like rim) LaSWUYIRFUSUWAN (main pancreatic duct)
= a \IL 1 . . 23 . A A a
ANMFIAULLALILLLU LNLSRIU (irregular narrowing) YIDDNRANLANNHNALNGUDI
a¥envdue luwdasiasiansnsanusiniule wlsafifedasiu 1gaa 1e™
azgaelumaitadelsanld dudnuaeiitiedsridunadaviarihaan
¢ A~ A A A ~ ~
ONTSInaNAIGaSA & hyperenhancement 2ad5aelsniilawSeuiey
fuiiaduluszes venous (venous phase) sealsiviaynadiuin@dueninm
12 33, Henullansnasluriamaduhdfneiu (asymmetric narrowing
segments) LLa::‘?Ja‘]Juaﬂ‘ﬂaﬁaHI‘?@VLS\I"JJTIHQLGW'%%W (indistinct outer
margin)”
a ¥ a o ¢ A @ \
MIFTRMBAWNALariugaulaeanssdnauulvan rhaae
Thdiumnnwesviomadwhiuazsiudan trudslneudnasmaingia
YDIVIDYNILAULNG (concentricity of bile duct wall thickening) Useiiis
sydUMITENEshTasiemMafiunhd uarmegnanaitiaifolaesay laelsiding
anmangneNtiugilae W Msnsranduiasanaiigesiansses
o I ~ P-4 o ~ EL I
naad® laadNenunInIRmeIdhaansnLaasanEusancnu lilse
viomadwhasnsudundounnlgagd wu woviemadiwha lududivwey
A % 1 a goj AA v A tal iltdl £ 1
waUqa %30 Anwazviamadwhdfdnsasmdenisldfigndaues
(pruned-tree appearance) LeidaiuNaazduamn e NAwhTuMInT™
] a 9: A v | v 27
viamadwhamemsaanang
i %4
° M5ATAVAMALAUUNAMN15ERINSRY (Endoscopic retrograde
cholangiogram)
1 a 9: A v 1 % = %
mseTariamafhamemadasndastionn hiauas 45 wavans
SungForay 88 matieitaselsaviomafwhasniaufunddnifiean

1A A a (2 ! (% v o W XK 1a A I
IgG4 LL@]N@’NS\ILﬁﬂﬂi%ﬁ?im@@m@@%@ﬁLﬁ‘]_ﬂﬂa@‘ﬂ'm@mﬂ'ﬁ GUQ\ILNHEIS\M’QgL?T

IsAriompiaulhdeniauciuigoiinomn IgG4 95




96

dnwmznmaiesidzaclsananiainiig dnwmznmaiesidaaslsavanafnifsniay

dnuauiuudeiiinan 1ge4 Aundegugd

1. femaiwiifandaudanediu (stric- 1. s08fulanwMzARBLOU (band-like stricture)
ture of lower common bile duct) 2. omaiiwini fsesfivuazldeaduiwdeos

2. finssenersvionfuwinandeain finaa18gnln (beaded appearance)
unsksaasroniaiwindfgaivim | | 3. viemadwiidluduiivaniidnumsadiefld
(dilation after confluent stricture) ﬁgﬂﬁmw}'ﬂ (pruned-tree appearance)

4. vemaiiwinalUsaanaanenszile (divertic-
ulum-like outpouching)

ATWA 2 dnwaiznmaneseEniafwimdSeuisuiuseninslsarianafuinfsnay
a & d a o | a & ao a I a o
Aundsiiiinann 1ge4 v lsavamadiwiieniauiivudelgugf saudasein

Journal of Hepato-Biliary-Pancreatic Sciences. 2012 Sep; 19(5): 536-42.

FalumarieAfasefidusn® fnmeaviemafuwhfeumydesndas
udsauifdlszu o @ ¥ o @ ! 5L|| y:dczﬂng
ANNPLNTNBR e NTUEDYNNOINT 1K MTlaviasenaihng Wuen

ANEIEANANLSIFGAUING (cholangiographic findings) &&150%78
Maspuenlseviamauhasnsufuudsagupfisanannlseaviomadivi
3

o A <3 dl a dj g.// A o ! [ [ ::!I
ANLFEUSIULAININGANN [gG4 TV 2 I‘mmﬂwmzmmu @dLLﬂ@GiMﬂ']WVI 2

a L 1 L a 9: a ‘i‘
HMIAALLNUTZNVUDIRNHEUTANN L@%%’]@VIH’]N']?OWU%G#L%I?@
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dszian dszian dszan Uszan Uszian
o
1

1 it 2a i 2b i3 i a
ANWUZAIN
nMoiwing
hedeuenlsn  wziSeiuden Tsamadwiasnisuiv - szSoiamaiwing
weoviemadiwing  ulougagd NiSoquini
Fudausniauisass
N15MTI9 - MsATIeeRawEE - 91zAsIeEwasy - M3nsIREIEAAWES
Tedndain  Anwdgludemadn - desndosinldlvgiie  Anadgesienisdesndas
Wi Uszfinnnzdnldsnay - nsasaesenawdes
Snansitadeie 1Ses aageludemaiuig
nMsnTIeseAiwes - psndwitaramadiwing
ATINAgosaENTS
doanaed
- asdwdiariane
Hwing

Mwd 3 Usanzasdnumzamnmaiwingeadlsatenodwingniauiivugeiiinen
18G4 uazn13iadeuenlsa s lUe3Bnsaafiuuziuiiedielunsitede
LLF_Iﬂ[iFl ARLUAIN131N Journal of Hepato-Biliary-Pancreatic Sciences. 2012
Sep;19(5):536-42.

viemadwhasnsuudiinean lgaa efialonilumaiangaitiasey
Tefsnsnsouansdnuasnmmadhaeeiuldliusanlsunm sousns
Tunnd 3t Tesusiastsunmildnuae st

Usziand 1 U esemadiuhaduaedy

Ysziand 2 WurevadwnAdusunszane LT eviomadivehg

mulusiunazmeuandy laausledn 2 Ussnm fe
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dl = A I a 9: A [ v A
a. Uszlnn# 2a Snstiuasviamaduwihfgiulanasiuiuiinig
fuviamadwhameludy uazfimavenssasiomafiwihfnaugedy
(prestenotic dilatation)
b. Usenn? 2b Ansdiuasriamadusifgulans saunuinms
fuviamaduhamelusiului o leglifinsuensvemiamadiurihdnen
a
0L
dssandl 3 WUMSAUYRIVIaMaEWN AU ELRTaNN 9L
1NAUSIMEIU (hilar bile duct)
Uszandl 4 WUNENNNIRUYaIaYNAUNALS ARG
NNMTANENIUT W61, 2558 TINUANNATRIMATaRU A0
Tsadinwudsunnil 1 3oeay 64 Ussnndl 2a 3auay 5 Uil 2b Souas
8 Usuinni?l 3 Seeay 10 Usuinn?l 4 Seeay 10°
o M3sdasndnsasrana lurianiadiuiing (Cholangioscopy)
srmstudunadasndaadrldamanmeludemaduinglasas
mmimmm@é’ﬂwmmaqwﬁammﬁwbﬁiéﬁ’ Feanwouvanzinuleeluvia
MOAWNATNELNNAAN IgG4 A9 1eaARaATBINTNIGAWNANNTIENE
fuavaaiaen (dilated and tortuous) ANHOULTIWUENNITOTIE AN1TLLN
g | a aol A o A [~3 Qd‘ 1 (% | a 90/ A
IimuaaﬂmﬂisﬂmmaL@um@aﬂLaumuLLﬂmﬁgmqmwmwwmwawwmum@
A A o . . . I v A = A
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Topic Artcle

Sarcopenia in Liver Cirrhotic
Patients: Overview of definition,
diagnosis, and interventions

Lalida Luengpradidgun, MD
Naichaya Chamroonkul, MD

Introduction

In the present, chronic liver disease including cirrhosis is one
of the causes affecting to the death of people around the world."**
Liver cirrhosis formation can be largely induced by excessive alcohol
consumptiom,4 hepatitis virus infection,” as well as fat accumulation
in liver together with inflammation (non-alcoholic steatohepatitis).6
Additionally, sarcopenia in cirrhosis, the dominant comorbidity with the
chronic liver disease, is a common feature that can be occurred around
30-70% in cirrhotic patients. Severe sarcopenia in patients with cirrhosis
can lead to several adverse effects including the increasing of death in
elderly, the rising of disability risk, the decreasing of physical efficacy,
7,8

the enlarging of hospitalization, and the disrupting of quality of life.

The incidence of sarcopenia in cirrhosis has been found in men higher
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than women with following rates: 61.6% and 36%, respectively’. The
cirrhotic patients on the waiting list for liver transplantation who present
with loss of dry-weight BMI and high Child-Pugh score are associated
with higher mortality.'’ Furthermore, the relation between sarcopenia
and the recurrence of hepatocellular carcinoma also has been reported.”
From this point, the concerning on how to diagnose and treat sarcopenia
in cirrhotic patients effectively is still needed to support and develop

further beneficial research.

Definition and diagnosis of sarcopenia

Multiple factors trigger the pathogenesis of sarcopenia. Sar-
copenia is a major component of malnutrition which the homeostasis
between protein synthesis and proteolysis is disturbed combining with

712,13 . . . .
2 Thus, it is a common incurrent disease

reduced dietary intake
with especially cirrhotic patients relating to the negative outcomes, as
shown in above details. Because of this, the sarcopenia is defined by
several researchers who had studied on this condition. However, their
definitions for sarcopenia were not accepted by international meeting
on diagnostic criteria. Generally, sarcopenia categories were classified
into two original cases: primary and secondary sarcopenia. Primary
sarcopenia or age-related sarcopenia, its cause relies on aging only
(without others anymore). It has been known clearly that sarcopenia
is largely found in the elderly person. While secondary sarcopenia is

induced by other causes including an insufficient nutrition intake, and

some chronic diseases with the failure of advance organs: brain, heart,
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lung, liver, as well as kidney and with inflammation and so on. Thus,
cirrhosis is a cause resulting in secondary sarcopenia.

Until in 2010, a widely accepted definition has been offered by
the European Working Group on Sarcopenia in Older People (EWGSOP).
A practical clinical definition of sarcopenia in elder people was noted
that not only the loss of skeletal muscle mass but also the wastage of
muscle strength (or performance) has been used to be the major criteria
for sarcopenia diagnosis.”'*'*'® Therefore, the important parameters for
screening the degree of sarcopenia consist of muscle mass, muscle
strength and/or physical performance of patients'. Several estimation
techniques and equipment have been reported, nonetheless, each one
has the advantages, is suitable for some cases and is limited for some
patients. Firstly, the assessment of muscle quantity can be used both the
body imaging evaluation: computed tomography (CT scans), magnetic
resonance imaging (MRI) as well as dual energy X-ray absorptiometry
(DXA) and the Bioimpedance analysis (BIA). The CT and MRI are the
most precise and reproducible analysis because they clearly specify
which body compositions are muscle, fat, or other tissues. In addition,
these techniques elucidated a high inter-observer agreement. Focusing
on CT analysis, Montano-Loza AJ et al. studied and reported the cutoff
values which was calculated by the muscle cross-sectional area (cm?)
at the third lumbar (L.3) vertebrae and normalized by height squared
(m?), referred to skeletal muscle index (SMI). The cutoff points threshold
for sarcopenia in male sex was = 52.4 cm’/m” while in female sex was

210

< 38.5 cm’/m”."° Regarding the DXA, it can help distinguish fat mass
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and fat-free mass. However, only DXA cannot provide the consistent
results. Furthermore, it is limited by several factors. For example, it is
not able to estimate intramuscular fat in the stout patients. The people
age and condition of hydration in body composition also affect the
evaluated results. EWGSOP suggested that the cutoff points for low
muscle mass were = 7.26 kg/m” for men and = 5.5 kg/m’ for women,
calculated by appendicular skeletal muscle mass (ASM) and normalized
by height squared (m?)."Besides, the body imaging techniques are used
to evaluate the muscle mass. The BIA is a non-invasiveness method and
is used to investigate the muscle mass on the principle of whole-body
electrical conductivity. BIA is widely used as a suitable and portable
alternative method due to non-expensive instrument. Additionally, the
accuracy of BIA results, have been reported that it is validated tool."”""
A study also elucidated the results which analyzed by BIA relating to
MRI prognosis. '* Notwithstanding, the limitations of some conditions
in liver disease including salt-water retention affecting the imbalance
of electrolyte and fluid, ascites formation and peripheral edema result
in the error interpretation by using BIA measurement. Thus, to reduce
the inaccurate results based on clinical research, it is necessary to
control the water level and salt accumulation and need the pretest
protocol regarding to hydration status.” For the cutoff points analyzed
using BIA, EWGSOP defined as = 8.87 kg/m” for men and = 6.42 kg/
m” for women sarcopenia. Secondly, because the muscle strength re-
flexes the functional mobility. Low handgrip strength has been related

to the physical disability in long term.” Thus, to screen and assess
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sarcopenia, handgrip strength is a good marker and is widely used to
measure muscle strength in clinical practice. EWGSOP suggested that
the cutoff points of low handgrip strength as < 30 kg for men and < 20
kg for woman. However, this parameter depends on sex, body mass
index (BMI), as well as age. Finally, a single parameter for testing the
physical performance, gait speed used to observe in condition following
the spent time to walk for 400 m. EWGSOP relied on this measurement
and analyzed through a cutoff point of = 0.8 m/s." After that in 2014,
according to Asian population is prone to be the fastest aging society
in the world,” the Asian Working Group for Sarcopenia (AWGS) which
organized by the researchers from Asia region including China, Taiwan,
Hong Kong, Japan, South Korea, Malaysia, and Thailand followed the
similar definition of EWGSOP; however, there are the differences of the
diagnostic criteria for sarcopenia in elderly population.”” In terms of
cutoff points, the determination of low muscle mass were < 7.0 kg/m2
for men and < 5.4 kg/m” for women using DXA. While BIA suggested
the cutoff points were < 7.0 kg/m” for men and < 5.7 kg/m” for women.
For Low handgrip strength, AWGS defined the cutoff points as < 26 kg
for men and < 18 kg for women.

Considering the significance of sarcopenia in cirrhotic patients,
due to the higher increasing of these patients, was occurred in 2015
by the Japan Society of Hepatology (JSH).** Thus, JSH indicated the
assessment criteria of sarcopenia in patients with cirrhosis by referring
from the previous version criteria proposed by the AWGS. For cutoff

points, calculating the muscle cross-sectional area (sz) at the third
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lumbar (L3) vertebrae and normalized by height squared (m?), analyzed
by using CT to measure the muscle mass were proposed as = 42 cm?/
m’for men and = 38 cm”/m” for women. While the cutoff points of the
muscle mass and muscle strength measurements by BIA (= 7.0 kg/m®
for men and = 5.7 kg/m” for women) and handgrip strength (< 26 kg for
men and < 18 kg for women), respectively, based on AWGS criteria.
In 2018, the EWGSOP has updated the definition and criteria for
diagnosing the sarcopenia and confirming the severity level of sarcope-
nia with awareness of its adverse outcomes.” The EWGSOP concluded
that the first pointer for checking the sarcopenia was (i) the low muscle
strength. The grip strength testing is simple, available instrument
setting, and the most reliable determination. The cutoff points of this
parameter to elucidate the low muscle strength were < 27 kg for men
and < 16 kg for women. After that, (ii) the low muscle mass (the quality
of muscle mass) was observed to confirm by using, for example, DXA
(= 7.0 kg/m” for men and = 5.5 kg/m” for women). Final step, (iii) the low
physical performance was determined as an important index of severe
sarcopenia. The gate speed is used to verify the performance following
this cutoff point: £0.8 m/s. EWGSOP has still focused on sarcopenia in
elderly but not really in cirrhotic patients. In 2019, Traub J, et al tried
studying that the new sarcopenia criteria, updated in 2018 by EWGSOP,
was used to classify the sarcopenia in cirrhotic patients for the first
time.” They found the lower number of sarcopenia patients, compared
to the criteria in 2010. Because the beginning step is difference by

observing the muscle strength previously (the strength of muscle in
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cirrhotic patients is maintained longer). Accordingly, the diagnosis of
sarcopenia for cirrhotic patients is still needed to develop more suitable
cutoff points and better techniques to analyze with accuracy.
Because of the increasing interest of research filed on sarcopenia
of Asiaregion, in 2019 the AWGS has recently updated the protocols for
diagnosis, and some criteria. As the AWGS used the previous definition
of sarcopenia. As original, the cut off points of low muscle mass by using
DXA were < 7.0 kg/m” for men and < 5.4 kg/m” for women and BIA were
< 7.0 kg/m” for men and < 5.7 kg/m” for women. For the updated cutoff
points of low muscle strength by using the measurement of handgrip
strength were < 28 kg for men and < 18 kg for women. Additionally,
the updated cutoff points for determination of low physical performance
by walking for 6 m was < 1.0 m/s."® We indicated the concluding table
of sarcopenia criteria since 2010-present following each international

group in Table 1.

Underlying molecular mechanisms of sarcopenia in cirrhosis

Because sarcopenia in cirrhotic patients has been reported to
relate with pre-and post-liver transplantation mortality essentially as
above mentioned, therefore, many challenges of researchers have tried
to manage both the pathogenesis and treatments. However, it seems to
lack of the best single effective treatment for these patients. Fortunately,
there have been studied on the aspects of the proposed treatments un-
derlying the molecular mechanisms leading to sarcopenia in cirrhotic

patients. Several factors and signaling pathways are complicated. Re-
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Table 1. Diagnosis of sarcopenia: cut off points following each standard.

Sarcopenia Criteria
Variables | Measurements | Gender| EWGSOP AWGS JSH EWGSOP AWGS
2010 2014 2015 2018 2019
Muscle Computed Male | <52.4 cm’/m® <42 cm®/m® | <50 cm’/m’
mass tomography | Female | <38.5 cm®/m’ <38 ecm’/m® | <39 cm®/m’
(CT Scan)
Dual-energy | Male | <7.26 kg/m® |<7.0 kg/m° <7.0 kg/m® |<7.0 kg/m’
X-ray
absorptiometry | Female | <5.5 kg/m” | <5.4 kg/m <5.5 kg/m® |<5.4 kg/m’
(DXA)
Bioimpedance | Male | <8.87 kg/m’ |<7.0 kg/m’ | <7.0 kg/m’ <7.0 kg/m”
analysis (BIA) | Female | <6.42 kg/m’ |<5.7 kg/m?| <5.7 kg/m” <5.7 kg/m’
Muscle Handgrip Male <30 kg <26 kg <26 kg <27 kg <28 kg
strength strength Female| <20 kg <18 kg <18 kg <16 kg <18 kg
Physical Gait speed <0.8 m/s <0.8m/s | <0.8m/s <0.8m/s | <1.0m/s
performance

garding the poor protein homeostasis, the rate of protein breakdown is
higher than synthesis causing the skeletal muscle loss in cirrhosis. The

dominant events relating to the inhibition of protein synthesis are the

713,27,28,29 7,13,30,31

accumulation of ammonia, the upregulation of myostatin,

3% Furthermore, the reduction

as well as the activation of autophagy.
of nutritional intake, the production of cytokine like tumor necrosis
factor-o. (TNF-o), the insulin resistance, and the lower expression of

testosterone have been elucidated to be involve with sarcopenia in cir-
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rhotic patients.”"*

Focusing on the hyperammonemia, it is a general
condition that has been found in the sarcopenia in cirrhosis and has
been studied most. Because the ability for detoxifying ammonia to lesser
toxic substance (urea) depends on the liver health. Thus, the worsen liver
could not remove the accumulation of ammonia causing sarcopenia-
related the molecular change. Most studies have been described that
hyperammonemia affects to the inhibition of muscle protein synthesis
through the NF-k[3 signaling pathway. After ammonia reaches to the
muscle through transport proteins including Rh B and G, the activation
in the series of kinase order (TAK1-TRAF6-IKK) and phosphorylation of
inhibitor protein Ikf3 lead to a proteasome signaling through the trans-
location of p65 NF-kf into the nucleus and upregulation of myostatin
which is a muscle growth inhibitor. Additionally, during hyperammo-
nemia induces the overproduction of reactive oxygen species (ROS)
contributing to oxidative damage to proteins and lipid compositions
of mitochondria organelle. Eventually, the mitochondria dysfunction
increasingly activates the autophagy. Regarding to the events incurring
in mitochondria and muscle, the ammonia is changed to glutamate and
subsequently glutamate is changed to glutamine, respectively, cause
the loss of o ketoglutarate by which the main substrate in tricarboxylic
acid (TCA) cycle to produce adenosine triphosphate (ATP) in order to
support contractile function of muscle. These points, therefore, affect
to the impaired mitochondria function due to reduced ATP, protein
synthesis, and sarcopenia in cirrhosis.”®%%

Not only ammonia but also myostatin affects to the reduction
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of skeleton muscle mass. Myostatin is discovered to be an essential
inhibitor for protein synthesis and muscle growth. In cirrhotic group
showed the significant expression of myostatin mRNA and protein in
the skeletal muscle, compared to control.”® Additionally, the higher
concentration of myostatin relates to the increasing of Child Pugh
score (high score shows high disease severity) evaluated in cirrhotic
patients. One mechanism has focused on hyperammonemia inducing
the upregulation of myostatin through NF-k[3 signaling pathway. In
addition, myostatin also regulates autophagy resulting in the prote-
olysis and muscle depletion through the decreased activation of the
mammalian target of rapamycin (mTOR) signaling which plays a role

. . . 712,28
in protein synthesis.”

The activation of downstream proteins includ-
ing 4E-binding protein 1 (4EBP1) and p70 ribosomal protein S6 kinase
(p70S6k) by phosphatidylinositol 3-kinase-related kinase (PISK)/mTOR
signaling contribute to cell proliferation and promote the protein syn-
thesis. Especially, the activated 4EBP1 was reported to be a necessary

33,34
~*Inter-

factor for the proliferation and differentiation of satellite cells.
estingly, several publications reported that the trend to use myostatin
as a potential parameter of muscle loss detection for sarcopenia are
increasing. However, the effective approach is still needed to elucidate
and proved more for targeting of sarcopenia in cirrhotic patients.
Apart from the crosstalk signaling as mentioned above, the
activation of NF-k[3 pathway leads to the secretion of pro-inflammatory

cytokines such as tumor necrosis factor (TNF-a). The circulating of

TNF- o possesses the autocrine effect on the relatively repetitive cel-
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lular signals and the paracrine effect to disturb protein turnover and

drive muscle atrophy by ubiquitin-proteasome pathway.">*

The proposed treatments for sarcopenia in cirrhosis

In the present, the investigators in the area of sarcopenia in
cirrhosis have tried to look for the effective treatments for these patients.
Due to the adverse outcomes after the process of liver transplanta-
tion, the therapy combination to boost muscle mass underlying the
clarified molecular mechanisms were proposed to help the cirrhotic
patients. The main therapies including nutritional supplementation
and targeted molecular management have been recommended. The
replacement of the missing protein from the etiology of sarcopenia
are provided by intaking the higher proteins. Normally, based on the
malnutrition in cirrhosis, the loss of muscle mass status is needed to
be aware. Each long overnight (starvation during last meal of evening
until next morning), the glucogenesis by pulling the glycogen collected
in both muscle and liver to boost metabolic energy happens. But this
process elucidates negative effect for the cirrhotic patient because of
the lesser muscle mass and totally inhibition of protein synthesis. This
process can be alleviated by small meal before sleeping, called “the
late evening snack”. For the suggested quantity of little meal before
sleeping includes 50 g of carbohydrate (= 20 g of protein) to adjust the
better-balanced nutrition for cirrhosis. Another measure to improve the
muscle mass via the protein synthesis is branched chain amino acid

(BCAA) supplementation, which can be used as the late evening snack.”
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BCAA approach consists of valine, isoleucine and leucine which provide
the availability of metabolic substrates. Thus, these extra substrates,
largely BCAA is metabolized in the skeletal muscle, could prevent the
muscle loss from the step of glucogenesis. BCAA, especially L-leucine,
effectively allows acetyl CoA source and further stimulates protein

30,36 . .
~” Besides leucine could

synthesis through mTOR signaling pathway.
diminish the autophagy process, thereby, the cellular homeostasis is
maintained.” BCAA also involves with ammonia detoxification in the
muscle through BCAA coupling with ammonia/ Succinyl CoA of TCA
cycle.” Additionally, the total protein intake each day in range of 1.2-1.5
g/kg of body weights is recommended following the degree of cirrhosis
to adapt the circulating essential amino acids in compensation.”
Molecular mechanisms responsible for sarcopenia in cirrhosis,
the most potential mediator like hyperammonemia has been studied
considerably.”*** The ammonia lowering tactics could dispose the
muscle ammonia accumulation leading to the inhibition of the altered
downstream molecular-related to muscle degradation and the progres-
sion of the targeted molecular-related to muscle protein synthesis. BCAA
supplementation help to reduce the event of ammonia accumulation, as
above discussed. Furthermore, one of hyperammonemia effects result
in the upregulation of myostatin via NF-K[3 signaling pathway. Com-
monly known that the elevated myostatin levels affect to the blockage
of mTOR signaling cascade. Therefore, the myostatin antagonist can be
used to against the myostatin production. Additionally, the ammonia

lowering reduce the production of proinflammatory cytokine like TNF-o
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through NF-kf3 signaling pathway. TNF-a causes the muscle autophagy
via the ubiquitin-proteosome pathway.” Finally, muscle breakdown is
activated, further contributing to sarcopenia in cirrhosis. Other potential
mechanism is mTOR activator, the direct activation of mTOR effectively
promotes the muscle protein synthesis and inhibit the muscle autopha-
gy.” Besides the altered molecular change, the combination with others
and physical activity also has been reported to reverse sarcopenia.”” An
exercise is one of interventions to deal with sarcopenia in cirrhosis. An
exercise provides the benefit not only to the cardiovascular system but
also muscle preferentially by boosting the synthesis of muscle proteins
(mass) and its strength. There were clinical trials showing the significant

. 41,42,43
improvements of muscle status have been reported.” ™

For avoiding
the adverse effects in patients, they should follow strictly the exercise
prescription. Generally, the aerobic workout and resistance training
are recommended for sarcopenia in cirrhotic patients to take time for
3 days/week and 2 days/week, respectively.”’ However, all of these ap-

proaches for sarcopenia in cirrhotic patients have been still needed to

illustrate more and provide the effective results on the clinical studies.

In Summary

Because of the high risks, particularly the higher mortality
and so on, from the sarcopenia in cirrhotic patients, the research fields
inclusive of the downright understanding on the alteration of molecular
signals-related to sarcopenia (malnutrition, ammonia concentration,

myostatin, inflammation) or even physical activity point have been
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adapted for the development of suitable diagnosis. Additionally, the
best appropriate intervention for these liver patients following each
limitation of the resource availability in hospital have been investigated
also. Therefore, in this descriptive review pointed out the up-to-date
information internationally, as summarized in Figure 1. However, in
term of clinical practice guideline, to diagnose in time is useful than to
treat. We, therefore, should provide more the novel or even the efficacy
measurements prior the occurring of severe sarcopenia in cirrhosis

patients. Eventually, a great number of studies will impact and could
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Figure 1 Overview of the sarcopenia-related underlying mechanisms in liver cirrhosis,

particular with the crosstalk signals of hyperammonemia and myostatin upregula-
tion.
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help these cirrhotic patients from the adverse tortures and outcomes

in the future.
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Basic Science Corner

Why is Fructose a “bad” Sugar
for your Liver?

Maneerat Chayanupatkul, MD

High fructose diet has been shown in pre-clinical and clinical
studies to induce non-alcoholic fatty liver disease (NAFLD)"*. This is
believed to be caused by fructose-induced de novo lipogenesis, ATP
depletion, mitochondrial dysfunction, and oxidative stress’. Once
transported into the hepatocyte using glucose transporter 2°, fructose
is rapidly phosphorylated by fructokinase C and ATP to form fructose-
1-phosphate. This process occurs without proper negative feedback
mechanism leading to intracellular ATP and phosphate depletion
when the fructose consumption is high. Fructose-1-phosphate is
then converted to dihydroxylacetone phosphate and glyceraldehyde-
3-phosphate. Both intermediates are precursors for glycerol which is
a substrate for triglyceride and phospholipid biosynthesis. Moreover,
high fructose diet has been shown to increase fructokinase levels in
the liver. Fructokinase can then induce acetyl-coA carboxylase (ACC)
and fatty acid synthase (FAS) expression, both of which are important

. . - b
enzymes in de novo lipogenesis’.
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The reduction of intracellular phosphate from fructose me-
tabolism drives the production of uric acid, hence the common finding
of hyperuricemia in patients with NAFLD. Uric acid concomitantly
activates NADPH oxidase (NOX) leading to mitochondrial oxidative
stress. The decline of aconitase-2 activity from mitochondrial oxida-
tive stress results in citrate and cytosolic acetyl-CoA excess, both of
which stimulate lipogenesise. Through the unfolded protein response,
NOX-induced oxidative stress also promotes endoplasmic reticulum
(ER) stress, which subsequently activates sterol regulatory element-
binding protein 1 (SREBP-1), an important transcriptional factor for
lipogenic genes, such as ACC1, FAS, and stearoyl-CoA desaturase 1
(sCD1)”.

Fructose metabolism by small intestinal cells can also cause
ATP depletion in the enterocytes resulting in increased gut perme-
ability and endotoxemia. Endotoxin then activates Kupffer cells via
toll-like receptors 4, which leads to the production of tumor necrosis
factor-alpha (TNF-a). This inflammatory cytokine induces lipogenic
gene expression, such as ACC, FAS, and SREBP1, thereby promoting
hepatic fat accumulation®.

Unlike glucose, fructose metabolism is not tightly controlled
by insulin and excess fructose is more likely to be converted into fat
rather than glycogen because of the aforementioned mechanisms. It
is not surprising that high fructose consumption is an important risk

factor of NAFLD.
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Key Histopathology of
Nonalcoholic Steatohepatitis
(NASH)

Mongkon Charoenpitakchai, MD

This photomicrograph shows features of steatohepatitis includ-

ing macrovesicular steatosis, hepatocyte ballooning and Mallory-Denk

bodies.

Department of Pathology, Phramongkutklao College of Medicine

Key Histopathology of Nonalcohalic Steatohepatitis (NASH) 155




v [ ] a a
‘lﬂﬂNﬂ‘ilﬂn WusanInaaanaw
ﬁ&l'lﬂNLLWYIETﬁ%ﬂJSJYI'N La%ﬂ'm’ﬁlal,‘lfiﬂﬂizmﬁvlﬂﬂ

Fdhaeatradiusninaaosinees “snaauymdsumadunmavisymelne
Tnesusarhanlfifmangdatiofuuasudemmassnearmnisims nesuduavashmdidl

nondeuiednusas [ Jwewwd [ ] uwndmd

L0 BB o
First Name / LaSt NAME ..o
RTINS
Foudi . 0] S W G125 A TG
FUEWITI e

2. yudftifnusulsassuumaduenns
[ ] voenm 50% 289amyinas [ ]annna50% mammwmu

3. waaﬂaauu wammm@maLLayﬂwwmﬂm% mmaﬁuw .......... ATAN/ADY ... DWW
SUBMIN SWNDAY QI oo, AT
THEN

PR TR
THTENT THTET

5. m?@]@@]am@iﬂ‘i‘ﬂm&l mmaﬂﬂw i_ﬂ% [ ]‘ﬁ“/h@%
6. Ni‘].liaﬂ%miﬁﬂﬂiﬁm‘ﬁﬂ"ﬂmﬁm@ﬂﬂﬂ?ﬁ% fa

) et
mIasiesasEnaANWITdSTILM R NI ssneng

1. lusdiesasniny

2. AAiATAEINTNY 13 1,000 LW (aanTn)
Soisuaiies

fanAsEssLU e s snelne

fnnzan 11 maimlsnsumaduans

TsomenunadBew wnnaniioe agammer 10700 Ins 02-4197281-2 Tnsang 02-4115013
VNG hﬂﬁammﬂmfﬁﬂa“ammmwsﬂ@mumwﬂi%ﬁmaamwmiammmmemu

WiouTUiL mwmvl,@ﬂmvNumumﬁmiamﬂmwaa@ﬁwLLm Fhali 1,000.00 19 (wibaivnmndms)
Fedmid

Igdsadul | Guan [ ] E0TWONT o U S ST






