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A middile age Thai female S/P
KT with chronic intermittent
intermittent voluminous

watery diarrhea
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Present illness

8 iaurionan . BumeganasmauiodmAas Bristol stool
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- Stool examination : watery, no mucous, no pus cell, occult
blood positive
- Stool concentraition for parasite x 3 days : not found
- Rectal swab culture: no growth
CBC: Hb 9.0 g/dL, Hct 26.5 %, MCV 83.8 fl,, RDW 14.6% (normal), WBC
8530 /mcL, platelet 208,000 /mcL, PMN 59.3%, 1.32.4%, MO 6.4%, EO 13%,
BA 0.6%
BUN 12.9 mg/dL, Cr 2.48 mg/dL, Na 143 mEq/L, K 3.4 mEq/L, I—ICO3
24.0 mEq/L, C1105 mEq/L
LFT: CHOL 97 mg/dL, TP 6.6 g/dL, Alb 3.2 g/dL, TB 0.2 mg/dL, DB 0.1
mg/dL, ALT 11 U/L, AST 12 U/L, ALP 74 U/L
Colonoscopy (13/5/62): Diverticulum at transverse colon >> random biopsy
(can’t accessed terminal ileum)
Pathology from Lt. side colon: Chronic non-specific inflammation, no
eosinophil predominate
Pathology from Rt. Side colon: Chronic mild active colitis, no eosinophil
predominate
S¥WINIUDW TN, 1§t Metronidazole 500 mg iv q8hr x 7 34 LAY
Albendazole (200) 1 x 2 po pc x 10 J4 2IMMSTNLUNAIAAWARD 1-2 Asa/5u
Bristol stool 4 Sunlsenmldaau aideding tviindu 5 kg INSUTU 2175
Unding) 3 15ou snamanauulsisziium 1§ ua ladldnianamasia
2 Foureus s, Bufiemsthawaduwhuuniisgn Bristol stool
6 T 3-4 A5/ Saag 200 ml Stenaediu Tviinan 8 kg ViodBaiam.
aanld lionFeu Wl Suussnmldle swasadndes sn sn. [&en Cefuri-
axone 2 gm iv od x 7 51 GAuAnEUTw usemeanwld 3-4 u flomsiiu

Y M 2o A & A ~ A = =
M VLNVL@iﬁTHLWNLWNE]ﬂ aa%LWﬂEJ‘/LNNaULﬂ%aN QINT IN.
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Figure 1 Long Gl Study Findings:

- Smooth thickening of mucosal fold of jejunum to terminal ileum (white arrows) with
residual contrast media within bowel ( arrowhead ) Dilatation of these small bowel loop
( vellow arrows ) is also found. Overall findings are suggestive of malabsorption pattern.

- The small bowel transit time is about 180 minutes. (Normal 90-120 minutes)

Past and personal history

- ESRD with KT 1 2542 (20 1)) with chronic active antibody-
mediated rejection and slow CKD progression; Cr baseline 2.4-2.8 (GFR
15-18 ml/min/1.73 m?) with anemia of CKD and iron deficiency

- DM type 2, hypertension 3asgl 10 ) HbA1C 5.8 (80. 2562). no
diabetic neuropathy/retinopathy

~URamuien/ ke mdnuaele

Current Medication

- Tacrolimus (1) 1 tab po at 8.00 AM and (0.5) 1 tab po at 8.00 PM

A middle age Thai female S/P KT with chronic infermitient intermittent voluminous watery diarhea 93
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- Prednisolone (5) 3 x 1 popc - Mycophenolate mofetil (180)
3X2 po pc
- Cotrimoxazole (400/80) - Erythropoietin 5000 units sc.
2 tabs po pc NS, WB, €NT  IUNS, 6N5
- Manidipine (20) 1x1 po pc - Ferrous fumarate (200) 1x3 po pc
- Alfacalcidol (0.25) 2x1 po pc - Vitamin D2 (20,000) 2 caps po
weekly

-CaCO, (1) 1x4 po with meal - Omeprazole (20) 1x1 po ac

Social History
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- Gadess 1 wh/Aeeu 1easn 10 T
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- Ut RENaE, SUhan, feednranaiiaaieg

Family History

- tdasmnuulsady 1¥eTe 1 Dnow

-lifluseResouasudutulses lsanzde /é & / lsagRduiiv

q

ARG

Physical examination

A late middle age woman, fully consciousness, well cooperative

BT 37.3C PR 110 /min RR 18/min BP upright 134/73 mmHg,
supine 130/60 mmHg

BW 40 kg Ht 165 cm BMI 14.69 kg/m®
HEENT: mark pale conjunctivae, anicteric sclerae, flat JVP, loss of temporal
fat pad, dry lip and tongue

No oral thrush, seen glossitis, no parotid/ thyroid gland enlarge-
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ment, no cervical lymphadenopathy

Heart and lungs: normal

Abdomen: generalized distension with visible peristalsis of bowel loops
and seen RLQ surgical scar

Hyperactive bowel sound, generalized hyper-tympanic on percussion
Soft, not tender, no abdominal mass

Liver and spleen impalpable, liver span 8 cm, splenic dullness was negative
Shifting dullness/fluid thrill were negative

Extremity: pitting edema 1+, no rash, seen white nail, no spoon nail

PR and proctoscopy: normal perianal skin, normal rectal mucosa, no
pseudomembrane

Good sphincter tone, no rectal shelf/mass

Neurological sign: intact

squlymasyile

- Chronic intermittent voluminous watery diarrhea
- Protein-energy malnutrition with anemia, significant weight loss
- Post kidney transplantation with chronic graft rejection, on im-

munosuppressive drugs
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- amzuuefidnadaanniiedndlust l&&n (Small intestinal bacte-
rial overgrowth; SIBO) Liada1ninda1mviasdaLauinnuiviaaieisoss
Y A wAa | % Aas & d;gﬂ/ 1 (% [~ 9: v v A
16 Nﬂimemvl(ﬂmﬂgmmum@m LENAULUEINAIINEN 3 LeaK NS
®373 long GI study WU small bowel transit time $1nUNG @soailneg
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NAALHE 1o WieNWIUNRSEUULSTEnaIBnaaias uel uefiasaa
NUAMIEBRULSIVEamTLNYTaNEaamAaUNG AeiinalAnanmsaniay
A o VoA o 2 o . My |
maawayaﬁaw \ULs9097U muscularis mucosae 2098 E&nsnnna)
- Tropical sprue Wl primary malabsorption syndrome ﬁwuié’
::!I o % = = a A o 73 [~
lutlszannsfionde luaasausindlsamelne SanuReunGuasé l&dnidn
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- Mycophenolate induced diarrhea {IUaL6u03N1E70gF7
2 tdl 2 dl }3 Aa Y L% .
wuldinefiga lugihedFennanAdaiu wouane Mycophenolate mofetil
(MMF) shnAi1 Mycophenolate sodium #siihadisldenagnaon fileazd
: . ¥ o X o o4
amsthemanduih dnasamstauvsemelUdszann 20 Sudlowduuen
9N MMF {4 enteric coat mycophenolate sodium w%al,ﬁummjmﬁu D;:ﬂ’JEJ
s vanudnuuemssniauras edetulsad ey ulcerative colitis
(MMF-induced ulcerative colitis) UWaunLNRenuiaUndna [&&niSen
41 MMF-induced enteropathy Leita@udanaenfiagyin WiAnamsmewman
£ 1 % 1 L% tﬂl 2 ;«'L Lo 1R L% 1
finsnnnd 2 ndusatu FefihemeileFuenlidfvmadiona
v v

- I9ENEN mqﬁmsdmné’méﬂ%’a ¥y Flattening of jejunal villi with
scalloping and fissuring ¢ ynguisHadunuamanIanLaNNEaUnGs
duodenum wag ileum beguTL

NAATIINMRIUTANTANLAN

NnMIaseienlan 16836399 Stool concentration for parasite Wa
ﬂﬂ@%@ 3T ﬁﬂéfﬁ@m’m serology for capillaria and strongyloid infection
WU serum capillaria antibody positive (level 2) @ué’uﬁwﬁmﬁméawm%
Capillaria 954 uonantussldvhmasasnaaamaduavns maisnas Tneess
&1@%1 Esophagogastroduodenoscopy (EGD), Retrograde push enteroscopy
Lae video capsule endoscopy whvisn EJG’Tadmi*?‘lmqﬁﬂwmmad mucosa 1
w6 malabsorptive pattern *vﬁavlsiLLazé’aami%mﬁaLﬁammﬁzﬁﬁm@
werBAIenRsfanasionmamenvia liwens NaLuAIgL (Figure 2-4)

wilana ﬁﬂwm::@aﬁﬁ@ﬂﬂ@ (abnormal mucosal morphology) WL
Flattening, scallop and fissuring of villi §1&15 awﬂl@ﬂwm amasvl,@f 11 celiac
sprue, tropical sprue, eosinophilic gastroenteritis, giardiasis, amyloidosis,
parasitic infections (including strongyloidiasis, capillariasis, coccidiosis

LeY hookworm disease) Lag HIV enteropathy %@Lﬂummqﬁuaqmi@@%
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2nd part dyod‘enum 3rd’part duodenum

Figure 2 EGD finding : Flattening, scallop and fissuring of villi from bulb to 3" part of duodenum

Terminal ileum

Figure 3 Retrograde push enteroscopy finding : Mild flattening villi of ileum

03 Dec 19(00:05:44 03 Dec 1900:07:44 03 Dec 19 01:05:03
wp wp

PillCam®SB3

Figure 4 Video capsule endoscopy : Flattening, scallop and fissuring of villi of duodenum
(a,b,c), mild flattening and white villi of proximal jejunum, mild flattening of villi
of distal jejunum (d), mild flattening of villi with multiple small post-biopsy ulcers

at terminal ileum.
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WA R

DWNSARALUNAWI® malabsorption syndrome slmﬁﬂ’;mmﬁﬁﬁmﬂu\lﬁvlﬁ h)
parasitic infection (capilliasis), tropical sprue L8 eosinophilic enteritis
Sedasamiangarizuiiefoys [@Rsdis

Histopathology 1N61WY duodenum &g terminal ileum Ay

ANNRAUNGNNMTFDINADY

Duodenal, biopsy:- Focal villous flattening and expanding with
lymphocytes and plasma cells.

Rare eosinophils was noted. No luminal parasite is seen. Mild
increase intraepithelial lymphocytes. Focal dilated lymphatic channels. No
granuloma is detected. No organism was found on PAS, Warthin Starry,
and Giemsa staining.

Ileum, random, biopsy;- Lymphoplasmacytic infiltration with
scattered germinal center formation. Negative for granuloma.

*Per Immunohistochemistry (CD3,20,23,43, kappa, lambda light
chain) result suggestive of reactive lymphoid hyperplasia

wilana malabsorptive pattern with non-specific mucosal inflam-

mation of duodenum and ileum vlaiwuvl?jw%aéf'awsn%
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3faae Intestinal capillariasis with malabsorption syndrome {19

wé“ﬂgmmim’mwu serum capillaria antibody positive (level 2) leiiﬂ’; EJ‘ﬁfl
ommuazeTmusaednld fenadedlumsfindedmiedaifamEuisnm
Tabwumelugi agﬁé’j&ﬁu@‘%w TINALANNAAUNFALUL malabsorption 31NMNT
doandns uarkamInsREWEeM e Eine iy lsaau

mssnun gihe ldSunenmeaseungumasuuefiBnadannieLng
Tuanl&&nde Metronidazole 500 mg iv 10 8 F2lus Ballendouszaousn
Fiuon . aunsy 14 T Sflemsthamanituile uranaundeuay 2-4
59 LA IGITIINY serum capillaria antibody positive 34 b6 Bu¥nnmsao
Fonensanatade Albendazole (200) 2 tablets po bid pc 598 20 S Geena
ms¥nBmuhomsTeadeftuann megaanssiuas 2 A9 Bristol stool 5
Hdsemuemsladiin o sdesniuiednanat exmsuisdag an
a9 TmTing @iumauﬁﬂmﬁamﬁm%mm 3.2 111 4.0 g/dL ¥m39323 EGD

v ' 2
FIMRIRININATL 6 ﬂﬂ@']ﬁ‘v\lll’ﬂ duodenal villi lﬁNﬂaﬂ%‘lﬂMN

NUNINITTWNTINISDY Intestinal Capillariasis

MIAATaNeNT Capillaria (Paracapillaria) philipinensis wulélu
iy laaamzlseme monarRaUTud® TussaenadonuT el

6-10

¥ v a aAa 6 ‘al Aa A % b3 A va ﬁgﬂ/
VL@’]‘W]‘LL VA DEUS ez INNLENANAIL QWﬂ?J@SAﬂﬁ‘IJ@QVL%HN@W@L‘HBiW’J

30  DAASAAUINNES:UUMDIAUOINSIKDUSINAINE, WNLMAU-GomAU 2563




90 ewne) 10 1 Soway 64 Wudfandarlumeanyiusanideania fihe
ﬁﬁﬁﬂiﬁ@%ﬂﬁimmﬁm@ﬂumjm cyprinoid WY UaazsiNeuens (Puntius
gonionotus) Uaﬂu (Cyprinus carpio) Ua@1 (Rasbora boraperensis)'™ I@EJ
Upaduammsnwanieutamvzeaiuta Usnisniifns intermediate host lu

21,11-12

29977 0Rmens 2 IoruSulsemudanfitye lignavisetmay azlésy
Infective larvae 1n iaSalusiudiate (Adult parasite) Tual&dn Tam
10-11 u wendineiilpazianadasounendquan (first stage larvae) aans
Myey e X G s &« 8 o d L E
Tuanl&dihe dheaugeiaznaufindudiateluinug 22-24 sasmsdiaie
WiaToeiflugaiiaastiaznglisfio unembryonated egg luen [&oananlu
gRasaIRthed 25-356 Jutiuanauiudanidnsaunend wendsdgauas
pensnaN Waile embryonated egg g ldvasLla Waau (aunLNsiai
& a Aso AR An o .
1t natural host) NULMYINGIDDUIDINNDAALATUIATTIG 931 (Figure

11
5)

!
£1-10,12-13

A o o L A L% 1&1 % I
E]’]ﬂ’]i“/l&lﬁ%’l&jﬁ’l AENANANEINNANE3) faviaaduisaSalarianans

2 v &
fu Gawar 100) Snwausthubhvdorhdwile temaaradunmes 6 dnwoue
= 1 A A o A £ v I v 25 2 A
Wudnaeanisfinillfusiasiaslasnasin Gauaz 91-97.6)*° wavyiadda
2 di a | [~ (%3 a % tdl o [V ~3
3oway 81.2) WasnnwendanmamlvgdumssnisuuSnunhend l§én
d jejunum Fadudunsrfitosuavgadnmsamnaiiouynussny wu

2
mslulaese TUsdiu indausnunadun wazanain i idemaUSannenn
1 L% 9: /dl xR ) ¥ tﬂl a = %3 o YR A L% a
Suwfuammhfigatalile Wefimsiudasss ldRdiFussslasnamnanniie
a gu 1 2 A = 9\;/ £ v 25
Und usnandifonuidihuifouyneuazivhviinas Souay 92-98.97° lag
2 ] ] 1
fehnmsanbhmrinfianegi 13 Alanin® omstnswuiiissdo s 70.5-00%° 7
' 2 = A a & o Ao .
wanlafamatinm lulsswentnaeGuesuns wuamsé & lduéh (intestinal
pseudo-obstruction) HAWAITNEINTAAETENENDI08RY 3.57
o A va N A A A o
msaTameiasfiinms diheynnefidueayiulidand oy
Jena9eei 1.4-1.7 g/dL* wagdauas 85 WuEINd 2.0 g/dL® dnwy
| I A 5L A o A 25 \/L ' G A
Amlnunadon ludandade 3.0-3.4 mEg/L*® ldananunizdadanan
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Cap i”aria p hilip p inens’.s Females may produce two types of eggs:

- unembryonated eggs (passed in feces)
Life cycle /

and embryonated eggs lacking shells
(hatch inside defintive host).

Adults in small

intestinal mucosa

Larvae re-invade

small intestinal

mucosa in

autoinfective cycle.
Ingestion of raw /

or undercocked /
infected fish. \

i Unembryonated,
HMP] thick-shelled
N/ eggs passed in
e feces.

Infective larvae

develop in tissue

of intermediate

host. g
d

Eggs become
embryonated in
water,

Figure 5 Life cycle of intestinal capillariasis &% Unembryonated C. philippinensis eggs are
peanut-shaped with flattened bipolar plugs and a striated shell. (ﬁmula\‘imw
a1n cbc'')

slodluilalwdongs menmanuldvdadmentlugaasvtiulumsifdasie
Souay 57 MindoynvaslssnentnacBueduninuhmeiiugaasy 1 furdsan
%en Albendazole 400 faansuarasrand liwendldiindusntoras 18.6°
myaTaEwiefldannsdesndesdaeAimaene gaelfasany
WenBiaTusaray 16 Taemuimsvi enteroscopy KNzl push wae
balloon-assisted enteroscopy ¥n L%ﬁd@fi%mmﬁéaqéﬂg NaLUNGazananTn
aTanLWend idSouay 100° uazaswUEIuLes villi naduasan 4-5:1 1u
1-2:1" aMNM3FANP8Y Cross IMUMIFIIAEN (autopsy studies) WL atro-

phic crypts of Lieberkuhn were atrophied, contained parasites, flattened
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jejunal intestinal mucosa, denuded villi with numerous plasma cells, lym-
phocytes, macrophages LLa¢ neutrophils infiltrating the lamina propria®
FIUANNRAAUNGNNLINNMIFDINA DI ANWUANEALVBINTIE mal-
absorption fa Flattening, scallop and fissuring of vﬂlisI@ UWLILID Elﬁﬁﬂv[ﬁ &N
&% jejunum a1aWUT duodenum w3e lleum beNEUT
lupfensifiadsans@e®e Capillaria phillinensis @9 MIATIANL
lanenslugansendadmentlumsnnaduiioanmsdasmndas deilloms
ana (% R o L Y ] = A
waemyitaselind¥esay 30 vldgihoomsugdasausaiedinanms
A = ra a 2 L% A % Aana L%
nepwnTianAausiaUndle dagtiuldtmetannmsgenmaifasuns
§ioTaNeNT Capillaria (Kapillariasis ICT Kit) lag 6. wey. Aanssos snfdmias
aow Faflumsamavpiauivwiensousufiauaaswens Capilaria loal¥
LAURRUNNVADADWNIVRINEND Trichinella spiralis NHANNAMLARITL

14-16

WeNn$ Capillaria Wusehsnn™™® wansenmwuihgeaneseuilienshuae

. .50 d & - -
Step 1: Apply 5 pl of 1:50 diluted serum (2 pl serum o "‘c - dontrol ind € 4 C c
= + 100 pl buffer) to the sample area (S). )
.9 T ™ TiTestline | T T
L -LY; Step 2: Apply 100 pl of buffer to the buffer area (B). “H§ w ¥ |
Positive Negative Invalid
- Step 3: Read the result at 15 min later, check for
step2 [H B the presence of one or two red color bands. -
= a) Cutoff positive level at > 1 b)
P P Negative Positive
ICT-Kit Sens‘:t“"tv Spec;ficlty predictive | predictive value |Accuracy (%) Cutoff
(%) (%) value (%) (%)
Kapillariasis
P o A 100 96.6 100 90.2 97.4 >1
Tsanesuailaaiis

Figure 6 The Kapillariasis ICT kit a) the immunochromatographic device and assay procedure
for human capillariasis diagnosis. b) example of a Capillaria-positive result on
the ICT strip, negative result, and invalid result if no color band is visible in the
result window after performing the test. Interpretation when the diagnostic values
at level 1 as cutoff point were selected and calculated with the results from all
serum samples except trichinellosis sera (table)'® (Lgmﬁamwiﬂﬂ FLWEY. HINTIU
N1R9W)
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,,“ J}

° | v 19 Aana ~ \/Ls/15 o .
ANNIWNEAEUIIGINITA YRR IeTala’ gl (Figure 6)
uaNNNHMINLNaLINNNganadaulumsfiaianenSrfindun
wvlsuanms@inm nuiesnananUiisensiaueufiauanwent Trichi-
nella spiralis ITULOUGRUTULLILY FI01MsuazaIMIuaaIDa IRt Eazuen
sharuaehedunds’” 3sladlzilomlunmsudananngemeseudt fihefisedams
A z =) . . (<3 & 1 A L% a VA v 2 o
finTenen3 Capillaria ueiifiugaanszuda siwuldviadmens modidele ke
o 1 1 dl A }%3 g ~ 6 a é‘/ % 1Y ‘il L%
whhnguiinsien fgemeseuiamaigaindiage leun FeaduEess
-7
A 1 Wenuasiilsyifnmsfulaindetanhdeauniayyslaign s 21 4
& 1 z % 1 14 A £ 14 & 201 £ 1
Fadoluit leun 1) vaede thavias vasdadlasnasn 2) hutinaasnnni 5%
9: £% L% = + tdl A :4 = a A
Pa9bhming 3) Semsuasnevafimesdewn uay 4) Ausayfiuluien
2h
wwaMeMa3nw STaqihuenydnii 5 de albendazole 200 mg orally
twice daily for 10 days %38 mebendazole 200 mg orally twice daily for 20
days s lne)uuesh W 4 albendazole Hiasanyseansnmé snsnsnshwens
16Wis adult uag larvae stage WadnaPesaINeoe (FTaanuwivi lmiaeims
1hafswe Mioade visathareale)® wasSudssmuiies 10 S mnsSudsemu
1 2
eNUREnN 10 ’m%t,wmmiﬁamﬂwﬁﬂﬁ (Relapse capillariasis) MeR[INT
wyaen 20-30 Su usnaniiidayaiiesnmluathalioy 4 Fusnazasialsl
le, EIRY A A 2 aX A o 6 |
WUWEND IUgaassudn” sspvnananufionnayioadufaude 2 filem dnen
A GL A o aa A 25
uoayRnlRaanaUINUNGR 2 wan*
SL AA v ALY o o nsLQJU §12_13 |u\'L|do
NI RANTA Ut SUUTemumnnuan™ ™ ueléls laidie
WU IR IUIFAAL NN TIeaINeNT69 Leussene lUudn
96T Az nMaasussazaasnentandsmudfin T visadoougu
1 = [~ L% [~3 % tdl ] 2l v g-.l/ %
Tnsiadnifushidisruiisnsnsamslboansnlugaasedihe ldiuldmsysno
798¢ 10-14 51 M3 WensiodiassnnnssaznaIng havtemianens
vm | aoa P C e Y o X ¥
1eRusvBnsnmannauuazas lomamsnaudug e mafiaded (Recurrent

infection) dulngiinifieangihonduluslnedamdurielysllignaness
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A middile age Thai female
with duodenal ulcer and

chronic watery diarrhea
Suansi 14 numuwus 2563 Pa1 13.00-15.00 u.
ru Isonsualnfa n.ASDYsT1 1WASIBING NSVINWH

uw.unssuu Ussindu
we.uw.9adsns auAsdla
ADBUNTEIERS ASTITNENLIA NRINENALNTIAA

Aihemdsinelan o 56 T onfiw wiinamiag® nRdn 2. njamwe
MIEFTY : ThemaTan 3 HaunausnlsIneNLg
dseitlagtin :

3 Faunon Somamhowandhuh edsasiszsnms 1-1.5 winh Suat
7-8 050 wrananeuaznaediu lifiyniden bifimeduynduses iy
Lifleauldondeu litheres Wamheuasass dutoud anmaueg 3
Lidauaslnuummelssentnaenas [@umsatesefivua ldsnen 1@
¢ ORS La¥ Buscopan #13N

oo s it fefiviaadedats dnwaus s 3elUwoumme
Snsmanne 5 asamelu 1 1o 1E5Umsasa stool exam Wi WBC 0-1,
RBC 1-2 LLagnﬂ@%aﬁvLﬂ%VLé’%um?hL%a ciprofloxacin %38 norfloxacin 15U
Uz ¥y 5-7 S

2 Faureu Slethuwan wudia uaslomssenumassnn Auldtdas oh
wiinanas 14 Alansu (andis 50 wide 36 Alansw) il l4vdowdansnnarsdn
selumuumelssmennansuumads waeldsumsuaulsenenina Wio ¥ v
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fluid wage ciprofloxacin gﬁLLUUﬁ@LﬁﬁWLﬁuLaa@ LAE metronidazole gﬂﬁu
mi’aaLﬁmLa&I stool exam: WBC 0-1, RBC 0-1, no parasite, stool for C.difficile
A/B toxin: negative, Anti-HIV non-reactive, thyroid function test: normal
EGD (20/9/62): diffuse antral gastritis, colonoscopy (20/9/62): colonic polyp
dosnnlanusinerasiande Sdlddshihamsnmeiom fne
Fan A IdsumsaTafiadaeion

- CBC: Hb 9.3 g/dl, Hct 27.2 %, MCV 77.9 fL., WBC 7310 u/l, neu-
trophil 62.5%, lymphocyte 30.5%, eosinophil 0.7%, Platelet 444,000 u/1

- Serum Fe 6.6 umol/L (9.0-29.0), TIBC 16.6 umol/L (45.0-70.0), TS
39.8 % (30.0-50.0)

- Blood chemistry: BUN 4.3 mg/dl, Cr 0.54 mg/dl, Na 135 mmol/L,
K 2.7 mmol/L, CI 102 mmol/L,, HCO, 20 mmol/L

- TB 0.36 mg/dl, DB 0.15 mg/dl, AST 22 U/L, ALT 14 U/L, ALP 74
U/L, Albumin 1.9 g/dl, Globulin 3.3 g/dl

- Stool exam: WBC 0 cell, RBC 0 cell, stool concentrate for parasite:
negative

- Stool fat - negative

- EGD and push enteroscopy (18/10/62) : hemorrhagic gastritis,

multiple shallow clean base ulcers, size 0.5-1.2 cm at bulb and along duo-

2NN 1 A, 2™ part duodenum . 2" part duodenum RA. Proximal jejunum
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denum, flat villi at jejunum mucosa 1¢5umavi random biopsy La¢ rapid
urease test: negative
- Pathologic findings:
oStomach: moderate chronic antral gastritis with mild activity
oDuodenum: ulcerated duodenum mucosa with mark chronic
active inflammation, no viral inclusion, no parasite or protozoa, no granu-
loma
oJejunum: marked villous blunting, mark chronic and moderate
active inflammation
- Colonoscopy: normal colonic mucosa, blunt villi at terminal ileum
- Pathologic findings :
olleum: chronic ileitis with marked activity
oLeft and right colon: colonic mucosa with no significant di-

agnostic abnormality
sziRada

- Ufaslseiszidnlen) snnau
- URiensyIRndiaviasnaSidrasiasnnot

dszifdiuanazdeay

d e 4
- lsifsmdues gy
v
-UfenlsansSomadiuevns/ desnihimaad/ autoimmune disease/
Talsaluasaua
- UM UUsEmMuUeIMIgne Giun

Physical examination

Vital signs: Temperature 36.3 C, Pulse rate 94 /min, Respiratory rate 14

/min, Blood pressure 92/58 mmHg, Oxygen saturation 97% at room air
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Body weight 37 kg, Height 157 cm, BMI 15 kg/m”

General appearance: hyposthenic built, moderately pale, no jaundice, loss
of temporal fat pad

HEENT: no glossitis, no angular stomatitis, no thyroid gland enlargement,
no oral ulcer, no oral thrush

Skin and nails: no malar rash, no discoid rash, no white line nail, koil-
onychia, hair pulling test positive, no PPE

Cardiovascular and respiratory systems: unremarkable

Abdomen: no distention, no superficial vein dilate, normoactive bowel
sound, soft, not tender , liver and spleen not palpation , liver span 10 cm,
normal splenic dullness , shifting dullness negative

Lymphatic system: no superficial lymphadenopathy

Extremities: no arthritis, pitting edema both leg 1+

Neurological system: grossly intact

dguilgynaaseile

A b6-year-old woman without known underlying disease presented
with

1. Chronic watery diarrhea with severe hypoalbuminemia, iron
deficiency anemia, hypokalemia, and significant weight loss for 3 months

2. Endoscopic finding showed multiple duodenal ulcers and

blunted villi at jejunum and ileum

nsanysie

s iahefidnmyrisafuEessin Walssdinannifionuas
MR severe hypoalbuminemia L iron deficiency anemia 338U
NAFTIANMFNNL hypokalemia F9vh IkAntsnendammaaslsnagfia |&8n
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(small bowel) §Nn7iga UsznauiiunaaINMadoIndasuduny blunted villi 7
jejunum WaE lleum 901D alsnvhaziiueaand [@&ntuanansnedine
Aasrmetasdudessludihemeills da duodenal ulcer Tufihameitor
a @ A P A LA Py A @ v a X oV
ﬂ@u,aﬂLﬂmﬂmﬁnaamﬂmmmﬁuamﬂﬁm‘mLﬂummemmmazwmmwﬁmﬂm
Toafanamazlifedaafiosansaslsanunausnm duodenum tenaIn
P . X oMo & v oa A o
¢4 @9 villous atrophy maa@ﬂwwmaa@aﬂamﬂ FINUNANNEAGRLIINY
\ A A P 2 A o .
NALNULINUIUIINAIY 9RO duodenal ulcers a1aLiuann acid-related
_ AN » Hxe &
disease mumammmm%@h@m TR (ORI
1. Intestinal capillariasis
1 v ]
MANINETLNEIMIVELFESS NMINTIanadeny WALAIIANL
hypoalbuminemia ﬁ‘?LLLL'N anvia villous atrophy AWLLSLI0UGTILLE! jejunum g
fleum FINNMINUNIWITIUNIINNUN villous atrophy tHudnwascinuLiae
Tugthelseinldsumsdosndaaiianda tsznauiulszme ineidsy endemic
X - o A e @ v Ve n XX,
area UeNL0WeND Capillaria philippinensis mmmumﬂmuﬂimumau GRS
ma?t i lavsasin ENBANYINTLVFONANTIATMNDDY push enteroscopy
WL sensitivity 909ie3asiaviaasiuagiiies 50%' deiinidslalsdadm
2. Tropical sprue
NNUSLIANN NIV DR LU LN W NN A UTRLA LA INNNN
% -7 1
e 0 EE0 TN AanassnLard a1 MTHALaNMTLERAIVBINIL
mi@@%maamiamwﬁﬁ@ﬂﬂa (malabsorption) FINNUGTIRAWLNENTENN
My @ A g . \ PG A & X
ya9an [&E&nAu villous atrophy anMsdaindas 39 iesdedslsadt lae
A ; A wa ¢ é\/L o
Lomwzﬂﬁgmﬂvlwasmagﬁluﬁimﬂmmmﬁw&muaqmmimmaﬁi@u 9
3. Immunoproliferative small intestinal disease (IPSID)/ intes-
tinal T-cell lymphoma
- A X E o 2 o .
mm‘maﬁmammi‘wmmum%mﬂu@mmmﬂ@ PG RAN
P @, . A | A L. @ v G vV vo
naaafiwuidn villous atrophy AiueintEvns jejunum WudwlUfdn lemiulse

X, oA 2 X Adg . . ~ M v A o
% JhiTINaTuHalu chronic inflammation lﬂ/laad7’0'1T1\123f~1‘/l,@]‘55‘1_}2 PIANGIRIEY2HS
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289 lymphoplasmacytosis infiltration NéN¥Ms@adiuathsls Yssnautiu
lsafiaasndudosldmadion immunohistochemistry WNLGFNNaTIENT
Aa U o & A& o @ A a
sy dennasidudasemaisdinee i
4. Celiac sprue
2 ¥ A~ wa 6 o A
mumuﬂﬂ‘mmmmmaqwmim@nmﬁhﬂizmﬂ%mmmama
o A SLD . 2.3 LA [% I X A A
NLIUDANRLNLS ( South-east Asia )*° LelbIeelIATENNNTNOTLNLIERY
v a4 A o da . . My g
maviaadeSeSidiunasnann diffuse villous atrophy 2898 lE&NUsENaL
£ 1 Aﬂl §% ¥ KR o [~ 2 a A 2 ‘:I Aa dc!l £ ]
ALLNFLLRENANEN aqwmvl@ A niudasfarsanFuduisdnlunsdifidrs liwy
maifaselsaludihenetiannlsefinueunh
5. Autoimmune/ Immune mediated enteropathy
f,j@mwﬂummwmmmL@mmmﬂﬂﬁ@mmmmmwmu a7
iﬁﬁﬁﬁﬁgﬁ%ﬂﬁua’%% mﬁ'sﬂ‘i @ Autoimmune/ Immune mediated enteropathy
X v <& & A o ¥ a o DX P
mmaaz@mmﬂmmaamﬁmmmwﬂﬁm@mmﬁt,l,a:zmmimLLamLmu@ﬂ’mvl,@
% 2
NaMAe vieaEeEass dhvtinanad LLagqunWImmmﬁ FNTUeTIRE L
ANy villous atrophy Lm'Lﬁaamﬂaqﬁ@mimiﬁnaﬂimhmﬁ Funagdag
Ussifiusheeamaszdnss Touazasraiisidisee b
dumlunsdifidainsoslsa vilous atrophy Wag duodenal ulcer {fio
ANFWAGALTUTIN samAfasuenlae ensdne i
1. Small bowel Crohn's disease

;ﬂl 4:9; o L A % A ‘qﬂ, (% 9: %
L%@G‘mﬂiiﬂ%ﬂﬁ\ﬂ’iﬂﬂﬂ%@ﬂ’l HHNDINMINDILFLLIDIN UWIRUNANR

|
Aa

waglunsoiifenensanwia lddn faananifinnmemageisvasansomsi
AeUndle SnvianaanansndasiinuunatasNawmiafifumssnisuEasang
o Y @ & £ 1 & = 2 z;&l 1 3: Itﬂl ) j 7N~

& Aifudesivaym uidafufaunauasgthemaifinuisiveg fa &80
dudin laathdengsmadsamusumiandadn ey gastroduodenal Crohn’s
disease Balpadmlnjudisniasinfumssniaufiusne lddnsudae
(Ieum) wawan & vy %avlsiwﬂwﬁﬂq et ﬁﬁﬁﬂuﬁﬂa 2190 Crohn’s disease

flanugiifinmseivad villous atrophy Weiauinashane
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2. Zollinger-Ellison syndrome
ANNIDRTUILNNIZYDIFLLAY ulcer MAULSIIL duodenum @9
I~ . v Y Y A X A [ ) 3
1 acid related part VL@ ueitaduAe lsnikinainmsas ectopic gastrin
secretion ¥1 LA gastric acid N3NNNUNG St Mshuasieusni
o 2 \stv 45 o A A a S o A o
MUY TINU LA 75-98%*° LAz 1MSVIag NI aTL NNLNOENNARY
IO NMTLYIWITINTTHN WU aTheaslsaileaflunisrinadumieae
9-10% DAYRNMITNLYNIWITINTIN 9 linumsansdetadlsefiansnsavi i
\A@ blunt 2849 villi naana lA&n e

HNANIIAFIALNNLAN

- Serum fasting gastrin level : 78 pg/mL ( Reference range < 200 )
laesznnssanansia fiheldumsSnméneentiv omeprazole 80
mg/day LﬁaﬁizLﬁumamauauaa NUNBINSV DT EIAILAN
- Video capsule enteropathy :
oHealed ulcer at duodenum
o Generalized edematous mucosa with blunting villi causing
scalloping appearance along small bowel mucosa

o Multiple small erosions and aphthous ulcers were found at

AW 2 9. Duodenum aQ. Jejuno-lleum &. Terminal lleum
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distal jejunum and ileum

ANWAMIGTIAVN W iAnTlaa Zollinger-Ellison syndrome 1agiiia
duodenal ulcers Tugihemuiingal@sumasnmndasen omeprazole waswa
1979 video capsule enteropathy @9 lasummsvhmasldenudmuuname
AIMRBLG villous atrophy wavamavinadedslaisduds fuiuisoslse
vomodlsiAendoat

- Immunohistochemistry aMNW pathological findings: The results
show mixture of T-cells ( CD3+ ) and B-cells ( CD20+ ) within normal lim-
its. No abnormal T-cell or B-cell is detected. Scattered plasma cells are
polyclonal (kappa:lambda =1 :1)

INHaTW TN s lee Immunoproliferative small intes-
tinal disease ( IPSID )/ intestinal T-cell lymphoma 280

- Celiac serology :

- Anti-tissue transglutaminase IgA : < 2.00 RU/mL (0-20)

- Anti-tissue transglutaminase IgG : negative

- Anti deamidated gliadin peptide IgA : 5.55 RU/mL (0-25)

- Anti deamidated gliadin peptide IgG : <2.00 RU/mL (0-25)
Usynaumuls Nihed eI nIWINNgL (gluten) o laicde
dmsumeitasalsafimdoi folinueiasioaulafiarlfianms

e duenanmesiasansnmuasiaeman aReUaTa i iptTey ity
msRasansnmn S dasta ol

- Albendazole 400 NaaNINGIDT TLLLIA 10 T4
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- Partial/ complete blunting of small intestinal villi
- Increased apoptotic bodies
- Deep crypt lymphocytosis with minimal intraepithelial lym-

phocytosis

'
4 4
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NSV anti-enterocyte antibodies ( AEA ) LLa¥ anti-globlet cell
antibodies (AGA) suitasnnlddimnstalan AR uslifieslsaidien damms
aranusfhuiesdoyaaiuaymRada

Tsa Celiac Whimislulsefidasl@sumtasuuenlsadiafntelse
AIE flasaniioimsuazenmsugasfindundetiu misiaemnslsenm
ngus (gluten) waLsuUNIIARLELDY vaamMIdIBnaTINEN Wevn

Anti-tissue transglutaminase IgA/ Anti-gliadin 91a%2¢/ lumsifiase

9aNWeN33INeN (Histopathology)

Faasagaindwastwiion ldidnludihelse AR Shasiadnuoy
794 blunting Uay atrophy 289 villi F9aziinautarsng &anaudu
V3101 mucosa AwWUARA2I7HA lymphocyte wnsnéagduiiwm

AINN 3 9. Villous atrophy LLae deep crypt lymphocytosis with minimal intraepithelial lym-

phocytosis @. Apoptotic bodies G4 M4gnHT

A middle age Thai female with duodenal ulcer and chronic watery diarrhea 49




AN

30N 1o AW LUULS AU NN IR #9Bun A minimal intraepi-
thelial lymphocytosis (lymphocytes faendn 40 ¢hsia 100 epithelial cells)
LLAEWL apoptotic bodies yonMNaeanudnma e vesirad goblet
LAE paneth cells ‘1691/7

N1SSNuV

fagiiudlalaifummemsinmidaaudmivlaai foyaifletua:
Talenad lumssnmdsnafiuennaniduiusme laawmzenaiesesosn
(steroid) loemuidihefinauaunssiaenils 80% uaz 60% uiLhanguil
aX @ A o ¢ AV :
amsatuamdndmeluszaznm 1-8 dlend lunsoiflieausuasdans
SnenuenaeRLIouR NNTesaMS e NNaNBUe MY infliximab, rituximab,
azathioprine, tacrolimus, cyclosporine, sirolimus, 6-mercaptopurine 939

. 6,7,11,12
vedolizumab™""

ueiflasnndeyadisrouinaioularinefsininiaiarson
PRLANNITAATLTS
msfamumsaausuassandinl¥anwurmstegaas: emslagy
v 1 1
s st seaudayfinlwReedundn Wasnnwamsfowuasmes
dl o ¥ an }% ¥ a 1 k4
Beyi [duazqanendinnenadiosdsroznm laafinenuhldraznann
=3 A 1 (% j= a
T4 6 LOaUNNALNALNLLULNG
o o Y o A Y <
UBNIINMITNINUNZIRLEndafina1auas maun lenmelngwnnisd
[~ AI o dl E dg/ v A ¥ % a
Fugsshdmyfissangihelseiinitiymuaznnzumsndauainamevioade
FoSiuarnmageinaIawsANaUnG MalX parenteral nutrition Tugagusn

uaztSuiAeiln enteral nutrition wdsanamsfaudsasRasTuTIe)

I

1ONd1S9108v

1. Limsrivilai J, Pongprasobchai S, Apisarnthanarak P, Manatsathit S. Intestinal

capillariasis in the 21 st century: clinical presentations and role of endoscopy and

50  DAASAUIALINNES:UUMDIAUOIMSIKDUSINAINE, WOLMAU-EDHIAU 2563



10.

11.

12.

imaging. BMC Gastroenterol 2014;14:207.

Cummins AG, Roberts-Thomson IC. Prevalence of celiac disease in the Asia-Pacific
region. J Gastroenterol Hepatol 2009;24:1347-51.

Singh P, Arora A, Strand TA, Leffler DA, Catassi C, Green PH, et al. Global preva-
lence of celiac disease: systematic review and meta-analysis. Clin Gastroenterol
Hepatol 2018;16:823-36. e2.

Ito T, Cadiot G, Jensen RT. Diagnosis of Zollinger-Ellison syndrome: increasingly
difficult. World journal of gastroenterology: World J Gastroenterol 2012;18:5495.
Tomassetti P, Campana D, Piscitelli L, Mazzotta E, Brocchi E, Pezzilli R, et al.
Treatment of Zollinger-Ellison Syndrome. World J Gastroenterol: WJG 2005;11:5423.
Akram S, Murray JA, Pardi DS, Alexander GL, Schaffner JA, Russo PA, et al. Adult
autoimmune enteropathy: Mayo clinic Rochester experience. Clin Gastroenterol
Hepatol 2007;5:1282-90.

Gentile NM, Murray JA, Pardi DS. Autoimmune enteropathy: a review and update
of clinical management. Curr Gastroenterol Rep 2012;14:380-5.

Ahmed Z, Imdad A, Connelly JA, Acra S. Autoimmune enteropathy: an updated
review with special focus on stem cell transplant therapy. Dig Dis Sci 2019;64:643-
54.

Bishu S, Arsenescu V, Lee EY, Vargas HD, de Villiers WJ, Arsenescu R. Autoim-
mune enteropathy with a CD8+ CD7-T-cell small bowel intraepithelial lymphocy-
tosis: case report and literature review. BMC Gastroenterol 2011;11:131.

Kimn TF. Diagnostic criteria devised for adult autoimmune enteropathy. Fam Pract
News 2008;38:42-.

Lee B, Napolitano J. Adult autoimmune enteropathy. Proceedings of UCLA Health-
care 2013;17.

Robbins G, Tracht J, Davis D, Iskandar H. New treatment option for autoimmune
enteropathy: A rare case of intractable diarrhea treated with vedolizumab. ACG

Case Reports Journal 2018;5.

A middle age Thai female with duodenal ulcer and chronic watery diarhea 51




Colorectal Schwannonia;

Atchara Sereepaiboonsub
Nisa Netinatsunton
NKC Institute of Gastroenterology and Hepatology, Songklanagarind Hospital

Case presentation

A 59-years old, Thai male presented with a 3 year history of
progressive difficulty in defecation, small caliber feces and tenesmus
symptom,; without abdominal pain or significant weight loss. He had no
known underlying disease. His physical examination was normal; with
the eception of digital rectal examination, which showed a bulging area
with a smooth surface at the posterior wall of anorectal canal, causing a
narrowing of the lumen. Contrast-enhanced computed tomography dem-
onstrated a well-defined, round-shaped homogeneous enhancing mass
with internal necrosis. This was measured 10.3x9.6 cm and located in the
presacral region of the pelvic cavity; with small pelvic lymph node enlarge-
ment, measured at 1.1 cm in diameter. A colonoscopy revealed a round,
broad-based polypoid lesion with normal overlying mucosa located at the
posterior wall of the rectum. A subsequent endoscopic ultrasonography
(EUS) found a large subepithelial mass with heterogeneous echogenicity,
and an area of internal necrosis, originating from the fourth layer of the
rectum. A EUS-guided fine needle biopsy was then performed. Histopa-

thology and immunostaining confirmed a spindle cell tumor with mitosis
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0-1 per 10 high power filed, that was marked with s-100 and vimentin.
The tumor did not mark with C-kit, CD34, SMA and desmin, which was
definitely consistent with schwannoma. The patient underwent exploratory
laparotomy with complete tumor removal and achieved an uneventful

post-operative course.

Introduction

Jose Juan Verocay, an Uruguayan physician, first described
Schwannoma in 1910. The structure was later eponymically named:
Verocay body, and is considered a diagnostic of a schwannoma.*” Later,
in 1935, Stout described their characteristics in detail Then, in 1988,
Daimaru et al demonstrated first the case series of GI tract schwannoma
of which were definite diagnosis by immunohistochemistry S100 protein
and glial fibrillary acidic protein (GFAP)."

Schwannoma is a rare peripheral nerve tumor originating from
Schwann cells, which produce an insulating myelin sheath, to form a neural
sheath for the covering of peripheral nerves. This tumor mainly appears
along the peripheral nerves, and can occur in any nerve region; typically
in the extremities, spinal cord and central nervous system. Schwannoma
rarely presents in the gastrointestinal (GI) tract, and constitutes only 2to 8

percent of all Gl mesenchymal tumors. “**

Among the rarity, Schwannoma
occurs frequently in the stomach (83%), followed by the small intestine
(12%) and least in the colon and rectum (5%).* Clinical manifestation of GI
Schwannoma is non-specific, and depends on the tumor size and location.
The clinical presentations can range from asymptomatic, rectorrhalgia,
tenesmus, non-specific abdominal pain, changes in bowel habits, occult

blood loss, hematochezia, to colo-colonic intussusception. Colonoscopy
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along with endoscopic ultrasonography and computerized tomography
findings are helpful for making the diagnosis. However, it is difficult to
differentiate colorectal schwannoma from other GI tract subepithelial
mesenchymal tumors, which differential diagnosis includes leiomyoma,
leiomyosarcoma and gastrointestinal stromal tumors (GIST). The definite
diagnosis can be made solely on the pathology and immunohistochem-
istry. The slow growing tumor with extremely low malignant transforma-
tion potential made this tumor benign. Surgical resection is the standard

method of treatment.”®”

Prevalence and Clinical manifestations

Prevalence:

The prevalence of schwannoma worldwide is extremely low. It is
found slightly more frequently in females than males (Female: Male ratio
2:1), within a wide age ranged from 27 to 88 years old, and a peak incidence
in the fifth and sixth decades of life.*”

Clinical manifestations:

From the published studies, a total of 106 cases of colorectal
schwannoma, including our one case, were reviewed. Clinical manifesta-
tions are listed in Table 1. The most common presentation is asymptom-
atic. Thus, the tumors are incidentally found on imaging for other reasons
or colonoscopy for routine colorectal cancer screening.

Tumor location

From published studies, a total of 121 cases of colorectal schwan-
nomas, including our one case, were reviewed. The tumor distribution
was similar among right-sided and left-sided colon. The details of tumor

location are shown in Table 2.
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Table 1: Clinical manifestations of colorectal schwannoma *°'272%%2

Frequency (%
Clinical manifestations a y ( )

(n=106)
Asymptomatic 31 (29.2)
Rectorrhalgia 16 (15.1)
Abdominal pain /discomfort 13 (12.3)
Fecal occult blood positive 7 (6.7)
Constipation 7 (6.7)
Tenesmus 4 (3.8)
Difficulty in defecation 4 (3.8)
Anorexia and weight loss 2(1.9)
Hematochezia 3(2.9)
Melena 2(1.9)
Protruding rectal mass 1 (0.9)
Abdominal distention 1 (0.9)
Dyspareunia 1 (0.9)
Decrease stool caliber 1 (0.9)
Diarrhea 1 (0.9)
Bloody diarrhea 1 (0.9)
Intussusception 1 (0.9)
Intestinal obstruction 1 (0.9)
Unknown 9 (8.5)

Table 2: Locations of colorectal schwannoma **'27%%

Frequency (%)

Location (n=121)
Cecum 16 (13.2)
Ascending colon 18 (14.9)
Transverse colon 7 (5.8)
Descending colon 11 (9.1)
Sigmoid colon 31 (25.6)
Rectum 32 (26.5)
Appendix 1 (0.8)
Pancolic 1 (0.8)
Unknown 4 (3.3)
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Diagnosis

Because of its rarity and non-specific clinical manifestations,
diagnosis and management should be made by multidisciplinary sub-
specialties teams, composing of gastroenterologists; including, advanced
GI endoscopic interventionists, radiologists, radiologic interventionists,

surgeons and pathologists.

Radiography

Schwannomas lack of specific findings on computerized tomog-
raphy (CT). A retrospective study from Korea reviewed CT features of
13 colorectal schwannoma patients who were diagnosed between
2000-2015. The tumor usually presented as a round shape, with a smooth
margin (84.6%), endophytic growth or dumbbell shaped (69.2%), homoge-
neous enhancement (92.3%) and high attenuation on portal phase (84.6%).
Lymph node enlargement was discovered in 30.8%. However, tumor
necrosis, calcification and surface ulceration are uncommon findings.
The CT findings of rectal schwannoma are presented in Figure 1A and
1B.

The Magnetic Resonance Imaging (MRI) finding generally has a
low signal intensity on T1-weighted sequences, and high signal intensity
on T2-weighted sequences, with or without internal cystic necrotic or
hemorrhagic components. (Figure 2A, 2B) In addition, the tumor usually
demonstrates a high signal intensity on diffusion weighted imaging (DWI)
sequences.”* The finding of adjacent, significant intraabdominal lymph
node enlargement, recurrent tumor or evidence of metastasis are highly

suggestive; but not definitive of potential malignant schwannoma.
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Figure 1 Contrast-enhanced computed tomography of a patient with large rectal schwan-
noma A: A well-defined, round-shaped homogeneous enhancing mass with
internal necrosis, measured at 10.3x9.6 cm and located in the presacral region
in the pelvic cavity. B: Small pelvic lymph node enlargement of 1.1 cm in diameter

(arrow).

Figure 2 Magnetic Resonance Imaging T2 -weighted sequences of a patient with large rectal

schwannoma. 2A and 2B: A vividly enhancing mass 12x8.6x9.6 cm, arising from

the rectum with internal cystic portion

Colonoscopy and Endoscopic ultrasonography (EUS)

Endoscopically, schwannoma usually appear as wide-based,
well-circumscribed sessile subepithelial lesions with either rubbery or

firm to hard consistency, with or without mucosal ulceration. Mucosal
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biopsy is usually inconclusive, because of the difficulty of obtaining an
adequate specimen. Deep biopsy or submucosal resection can be help-
ful to distinguish schwannoma from other mesenchymal tumors such as
neuroendocrine tumors and subepithelial-like adenocarcinoma.

On EUS, schwannoma presents as hypoechoic, round or oval
shaped and well-demarcated lesions that usually arise from the fourth
layer (or third layer) of the GI tract wall (Figure 3). Likewise, EUS imaging
alone is inadequate to establish definite diagnosis. Histology and immu-
nohistochemistry findings are required, as EUS can offer adequate tissue
sampling by using either EUS-guided fine needle aspiration or EUS-guided

25,26,27

fine needle biopsy. EUS findings of lower GI subepithelial lesions are

shown in Table 3.

L
471,493
21Hzfl

Figure 3 Endoscopic ultrasonography of patient with large rectal schwannoma A 7.2x8
cm heterogeneous hypoechoic mass with an area of internal necrosis(n), with a

distinctive border, that is originating from the fourth layer(arrow)
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Table 3: Endoscopic ultrasound findings of colorectal subepithelial tumors.?®

Tumor EUS layers EUS appearances

Schwannoma Fourth, third Hypoechoic, round or oval, well demarcated

Gastrointestinal stromal Fourth, second,  Hypoechoic, round or oval, well demarcated
tumors third (if a large tumor > 3 cm it may be heteroge-
neous with an irregular border and cystic areas

of echogenic foci)
Leiomyoma Fourth, second Hypoechoic, round or oval, well demarcated

Leiomyosarcoma Fourth, second Hypoechoic, heterogeneous, irregular extralu-

minal border or invasion to adjacent organs

Granular cell tumor Second, third Hypoechoic
Neuroendocrine tumor Third Hypoechoic
Fibroid lesion Third Hypoechoic
Pathology

Macroscopically, schwannomas present as lobulated, and well-
defined tumors with a thin wall capsule, with or without internal cystic
necrosis portion and, rarely ulcerated or calcified.”

Histologically, schwannoma compose of bundles of spindle cells,
aligning in a trabecular pattern. It is surrounded by fibrovascular septa
and contains lymphoplasmacytic infiltration. (Figure 4) This finding is not
sufficient for definite diagnosis, as immunohistochemistry is necessary;
which is characterized by a strong positive for S100 protein (a marker for
neural crest cells) and CD56 or vimentin (a marker for mesenchymal cells).
Some reports showed a positive in glial fibrillary acidic protein (GFAP) that

was found in about 75% of schwannomas. Tumors should be negative for
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Figure 4 Microscopic finding of a patient with rectal
schwannoma A, B, C: Spindle cell tumor,
with thin capsules and nuclear palisade ap-
pearance. The IHC of D: S100 protein and
E: vimentin showed strong positive staining.
And negative staining of F: CD117(c-kit), G:
CD34, H: SMA and I: desmin.
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CD117, CD34, and a smooth muscle actin (SMA).?* This is essential to
differentiate schwannoma from other mesenchymal tumors, such as GIST,
that showed positive for CD 117 as well as CD34, and leiomyoma that
showed positive for SMA or desmin®. Immunohistochemistry of spindle
cell tumors are presented in Figure 5.

Recent study presented aldehyde dehydrogenase 1 (ALDH1) as a
new, viable diagnostic marker for Schwann cell tumors. All schwannomas
and neurofibromas were strongly positive for ALDH1. Malignant peripheral
nerve sheath tumors (MPNST) were positive too; but with a clear reduction
of ALDH1 expression. All non-Schwann-cell-derived tumors showed no
immunoreaction. Novel ALDH1 can be a diagnostic marker for schwan-
nomas and neurofibromas, and the low level of its expression may provide
malignant behavior of the tumor.”

The microscopic examination of colorectal schwannoma can

evaluate the malignant potential of the tumor from atypia of the nucleus

| Immunohistochemistry : Spindle cell mesenchymal neoplasm

CD 117 (¢~ KIT)
CD 34 DOG1 SMA desmin PCK theta S100 GFAP vimentin
|
v v v
GIST Leiomyama, Leiomyosarcoma Schwannoma !
Other tumors

CD117 : cluster of differentiation 117; c-KIT : tyrosine-protein kinase KIT;
CD34: cluster of differentiation 34; GIST : Gastrointestinal stromal tumor;
DOG1 : Discovered in GIST-1; SMA : Alpha smaoth muscle actin;
PKC theta : protein kinase C theta: GFAP : Glial fibrillary acidic protein

Figure 5 Immunohistochemistry of spindle cell mesenchymal tumors
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and mitotic count by low, moderate and high (< 5, 6-10, > 10 per 50 high-
power field), wherein high Ki67 expression index indicates malignant

transformation.

Management

Minimally invasive procedures are proven to be beneficial due to
the benign nature of the tumor, and can be performed safely by endoscopic
resection, or transanal resection when the tumor displays no aggressive
behaviour®, Currently, the standard treatment for colorectal schwannomas
is surgical resection, with a free negative margin, so as to prevent the risk
of local recurrence.” Routine radiotherapy and adjuvant chemotherapy has

not been used.

Prognosis

Most colorectal schwannomas are benign with a favorable progno-
sis. They have an extremely low incidence of malignant transformation, are
uncommon for recurrence or metastasis, and have an excellent prognosis
after complete removal.

A higher risk of metastasis and recurrence has been associated
with a tumor size larger than 5 cm, and mitotic activity rates of more
than 5 mitoses per field, at high magnification.* The published case reports
lacked complete pathologic description of the schwannoma, benign and
malignant differentiation was not based on mitotic index. Malignant status
was diagnosed based on history of local recurrence or distant metastasis.
Nowadays, malignant colorectal schwannomas have been reported in
about three cases;however , they lacked data on mitotic activity, Ki-67,

and Mindbomb homolog 1 antibody (MIB-1).****¥ In these case reports, the
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authors made their conclusions depending on the large size with numer-
. 35
ous mitoses™, and on the emergence of long-term local recurrence and

. . 36,37
liver metastasis.™

Das Gupta and Brasfield have reported the occurrence
of loco-regional metastases in a few aggressive tumors (2%).*Metastatic

spreading in the lymph nodes is rare.

Conclusion

Colorectal schwannoma is a rare primary gastrointestinal tract
mesenchymal tumor. Most cases are asymptomatic and usually incidentally
discovered during the screening of a colonoscopy. This subepithelial tumor
lacks specific findings on CT or MRI and EUS images. A positive staining
for S100 and vimentin, with negative staining of CD117, CD 34 along with
smooth muscle actin is the gold standard for making a definite diagnosis.
Complete surgical resection, with free margin is the mainstay treatment
of colorectal schwannomas. It has an excellent prognosis, in which tumor

recurrence or metastasis is extremely rare.
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Jodede) (repeated abduction and extension) FNOIANINIIUYUTDINADY
dosdn & lvny

2. Biliary endoscopist's knuckle JumsunelaLestasia metacar-

0 ) ¥ a A . a , A oA ¢
pophalangeal #vh ifinmsfiagy (deformity) finanmsldiniasiloginsal
b v
¢hee) shugasndasmaiwnAuasdusa (ERCP) loaflumaldae ldruge
a Jdl [ 24 L% 1 75 A
fuenne Aidasldusslumsdusadiuqgadu

A 2 . 6 4 % a A -

fmsfnmdna lwunmddosndasmadiuawnsdsemedn Tul
.61, 25537 nuhmstnadurasiiauavihilalaamzidis Sanauaneng
fupehafitisddumastiaseniaunnddasndasmadiuens Wisuiauiu

eaY 6 | 6 4 Y o v | P
wndn bildunnddasndas Gauay 17 dasatay 6 e p = 0.04) loadl o1ena
5 o A Ay o €. A 3 | & |
e uilaiufenid@iudamsiiemanadu leewuhummdanesnnnh
40 T Anlt) asnudammainadurasiionasihsnnniumdfianeioand 40 0
- C . I P
9 2.7 wh Fouanehennmadnendue) fang laldswasamatnadu udfivhualan
Tadelumsnmidentuinununmddasndammadiuavnsnduianuaulaly
Fosmstlastiumaiamsunalurasssuunssgnuasnasioiaan I unned
1 launnddnindas Gowaz 12 ffusowas 33 @1 p<0.0001)

e lulseinetsmigonim Tull w e 2566 wuiladefifiendos
domaAeMsINAEUIesTLUNTEgNUAzNANIHe I ddasndoamaifiv
2wn3fe URanaudfihedesndasiisnnndt 20 awdlew, URsnadalusmstiv

, o ] o o & o @ A &
doandassnnni 16 Frlaydla uassveznanivdulvssunmdudazauly
° 1% ! % U 1&19/ [~ L2 tdl ldl }2 1 [~
MINueuMIgaInaay waiamiuiladuiifedasdamsuialduaad
STUUNTEgnLAYNAMIasRL laamsinminu 1snaitiensneduiing

1 tdl A % éll L% ! b g (% 1A 2 %
UDENFAAD NAHNLIUDADLATNAEIULL (FDURE 29) WILHNaDE (3088 28)
A A % €td| Lo [~3 = % tdl
wasnuhiifiesSasay 55 2asunvEn IsumItneduiimaUsudsadReumas
sUsuuMaYhaieanseIMafiemaaRy
= 2 AR 2 o a & 6
1 mfnmndnmtedanmafemsnadulwmmddesansyuy

NILAUBIMT (gastroenterology fellows)" I@aﬁﬁammwE‘J@iaaamwuma
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a [ % ~ < v A a a v
\Wnons ulsemesmigowdn iudeyaludoudiquiow we. 2559 §F
FOULLLEIUMN 156 A WU 74 AWizaiauay 47 WemItnaiusiossuy
nazgnuanA iRt iuNIdandns lnafouay 86 amanedulu
, - o a A & A R S
429 1 Dusneasmsdnsunndsasan laeSnminaduinudeafigade 4o
A v : (% 1A EA v ¥ ‘il/ [ v
HDTN (398AL b3) WINMILNNDTY (IDUAY 42) NATNLLDNN (3L 27) LLasaD
o 6 A s X = ¢ oAV 1 a
3auar 22) lasunvndasimsuneduinuinduunnd g ladrnmsSon
matenansmMIsasndasnnauissauas 74 lawliwuiladufidmuidansine
[~3 [ [~ ° = adl a 6 1 ° n.I/ A a
Bulsnazdin e g SunuliiSoumnmdsosnn Sudalas wio 15
DX 2 X | a 3 ; Y @ Av
Wihe waznmMsfnminuimsitaumsemaasnMssasnsaadunasims
nnFmSuumdasansruUMiuanIleuanzatneds N guumnna
Yo [~3 1 < 3 L% P 1 ¥ A % 6 !
Iesumsmnaduannew Seh s ldmsladldZousunsomansmsdes
1'% [ [ ) [ tdl 3 L4 6 1 a A 1 %%
ndsafuiladuddniivh lfunnddosanszuumadusnsiilamaléiume
WUNMINNL
° 6l a
3.2 mamuwamsgmaasAvanzas lunsdandasmainve1ms
(Optimizing the ergonomics of endoscopy)
Haqiudlaliflanaspuannalunmsimussnaspudmiumsians
€ v o a : o X g
AnsgrasgUnTnishe ludasdesndasmadiuanns muushee Widums

Tendons Thumb movements

endoscopists’ thumb/ DeQuervain’s biliary endoscopist’s
tenosynovitis of the left thumb knuckle

AN 4 N1SUIALRUIINNTITHIIUIBILNN S FDINFBINIILAWDINT
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B 7o)

"E

FaulasnnnINg s uaINIfawuURINAR3 (laparoscopic surgery) LaE
snnunemagumsenaesene loefineandundsio Uil mwd 1)

1. GNUNUINITINABMWUALANNFIVIIANN (Monitor location
and height)

- GUUUINITRBNIN: msé@magﬂimﬁn@iamwééﬁwmidmﬂﬁad
Lﬁlaawmimﬁaﬂmmaoﬂiz@ﬁeﬁa@iaﬁnmm wasiialindsilath Tnd uag
Mﬁdmd@ﬂm’hﬂﬂmﬁEJ@'WLﬂfﬂiEJﬁ"mﬁdé]jﬁLLGiﬁWL%ﬁlmﬁalﬁﬁu\lwﬁﬁ 5 YaINITL
faoiilngd o5 VDITE) @mNawmmyamaqmi’nwamw awﬂiymu
93-162 LTUdLGT (36.6-63.8 m) it

- mwajwmaamwmnﬁu: @’ﬁﬁ%mhmeslﬁ%uaﬂﬁmmmmqwm
wndinmadandas emugeamanmensialigmediuiisssiufimnans
aamwag/lusziusnamassunngdsosndas laelyslaiin 15-25 asenldisa

52-182 cm

€ - ———
(15-25° =
< ——

"

AN 5 BILARINITINIIDATNLALTLELHNNANIZFNEINSUNISHDINA DY
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SEAUFEIEN I@&J@hmﬁaa"mmﬁqLL@immﬁmﬁamﬁLmﬁﬁ NI AN M oIt
&7 95 VDI mmmmmmyamaamﬂmaamw a&mﬁsvmu 93-162
LEUGILNGIS (36.6-63.8 ‘m) mﬂwu
- 532299209DNINAVUNNETINISFRINARS: NINENTBIRBMN
asaglusydumemansunndddosndns loadyslaifiv 15-25 asenldivio
FEAUNEEN FTULANTINDMNITUWNEFaNa0sTua g TUTMIAa RN
ANNTATaIMN Lelaevin lUasisrasralsvanms 52-182 uANeT (20.5-
63.8 47)
2. ANFIV2IGLY (optimal bed height)
= o o | & [~ a Jdl L% g 12
WGevhTienmImIdaInansnnuee iU I uas 1@ WAZAYINEIZDY
= ) o 1 Jdl tdl o Y v t&l 1 (%3
L@]mmmgsl,u@nme‘mmmsamamﬁmmﬂmaﬂaﬁ nénsibe e uavnas
Neheglwhiisnng dmsumsdesndesaldng dumisassneandasens
aeflushumbaeniuseiudacon vioaeldvosziudaronlsifiv 10 mufines
Woae lamamssasi U (forward flexion) LaranmIDauasi e
Toeeaa EJi”ﬁU@’Jmﬂﬂadi”ﬁuiﬁlﬂaﬁﬁdLLGiﬁWL%ﬁEJL‘lJaLsﬁuvLﬂﬁ‘ﬁ SELNAVIIN
Aatloirulnadi os VDI mmmmaammmwmmaﬁamamaﬂéﬂwm ot
wﬁﬁ”wu 85-120 LHUGLNGT (33.5-47.2 m)
a g o A .
3. N1529WWNUWAY (cushion mat)
4 X o4 A . 4 s L,
Tiasiuian Susylumtlumatisanenaiaad s 2419 log
TreaamMIAAYhEWA llsuad (postural instability) nmMaedawlniiLng 2as
v i o 2 QI = A 3 U 3 dl %3 dl zv
AMETN Y IANMS e esadon e 2 19T uaviiasriuduiies
. . 4, . Ll e de o
VL@‘QT]LLWJ%’Ing‘ﬂ%ﬁm%WVHJW%G]Nﬂ loeannzataBaunundiatiume
:ill [<3 (“)
UUNLTS
dl o tﬂl g o 7 A [~ Jdl 3 & g
Tastuduinynenuszaa ey vaaduuuLf I Fudne wazas
- 9 44 . - 4 s & qod
Amseanuuuliaanisdn atlasiumsiiansauas wenanhns e
5099 (cushion insoles) FTERANANNFLLTBINANNDIN WHHUMTEMTL
VAU DNEe
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"4

4. MSNNLUSA (adequate break time)
st neMsvhieaMsgasndaaunaIu MsiMIRNIznNhaw
v dl = %3 % él 14 1 ‘i/ ! ] tal % é‘/
1ha ieaemsasshaasndmiiie lindsitlanndulaeiannzathabandsitio
n a uammds ieandammaiemsiadu? mainlalldmnuenaidas
TIRNWNTIL MaRnsnafsnaRnaINMsdasndas lewana lnan lumsAsm
TN WeUBNaT @
5. M152aNMaIMELNaLlasfNITUIALAY (preventive exercise)
| o £ = A 1 dgl/ : A ¥ A ] 1 2.// 1%
RanyhienmMsnsimstenasiiotinile doiia Ao 11 lnavisansing
uaYnas loedaviouuLvhsauasvinmbes (flexion and extension) W@z
A A o A ¢ v X a2
e llfwnAfen SsansnsnfieUsslund Huaaandaiie anamatheds
v Aj 5L§/ [y g: @) (10)
PaINAHNIUENNMIT FNUANS LT wazTua
. 4 4 o e . o dae
AnmsfnwunilanenumsaemEnsMThaurasIwiARanEeS
° A 6 ¥ o | [ (13) /24 SLy v éf 1 VL I 1
Oumiauingavhmadasnaas™ Euwn ldnmaitons 1 ns) ulsan
aaniflu 2 naw nanfisanfmdsmeafulsyiieuiungslaloanmdsme wuh
1 dl o o [~ o A o a < % ti/ 4
nanfimanfdsmandulszdn avidanmafionanealdurssinmaionetoy
A uagusiSinngai llaanmasme
3.3 SauusiiLAEluaaziaans (Procedural specific recom-
mendations)®
1. MSERINARIMINALEIMITHIUA (esophagogastroduodenos-
copy; EGD) laeiilimsdasndasmadvomnsaudmduiannsilale s
4 4 . Y
AW lemigegfisyann 14 = 6 Wi Meszaznmlinuiadahld
WdinasamMILNaEUTaINA ke ueaehslsfions asfivinmsdasndnsas
aefluvhfisnsnsnysznasemelieg ludnwaemss (maintenance of neutral
body posture) FADAAMILNARLIBINANDLNLAZNAS
2. n’m&imné’mm’mé‘flé‘lu@fLtazm'ﬁwﬁn (colonoscopy) Lol
msdaindasnTiadi & nnuasnnamiin mn imsdezuilavdevivianms
WA TEnantseant 23.4 = 11.1 Wil NEFenMnesauin anley

80  DAASALAUINNES:UUMDIAUOINSIKDUSINAINE, WOLMAU-G0mAU 2563



ldl = ! % o 1 £ 1 4
WALsEaL 26 4 = 12.5 WAl Masesndasasadm [@lwnjuaznanswiin e b
Remstnaurssndsitioannmsdemsnnifinlil (Overuse injury) wszd

1 v i3
malfussidesiornsnnlumaded dausiflotelumasmenuauiicms
1'% a [~3 1'% A/ £ A 1 Jdl 1 [~
nédns uazinmsinaduresndsitiondsuazananmstinluvii sdwsngssidu
a a thil ! a [~3 dlz o 1A A A til a U
nawmlmaieIsmeaamaianItalduniiliade vienEsand
endoscopists’ thumb oh ngﬁ'aﬁaé'mau Tviuaiade (DeQuervain’s
tenosynovitis of the left thumb) R
2.1 ““Left hand shaft grip”* laems e luwmstondasdiui
AILANTFS (control section) waylHtng hfpadhetalumatisdudme
ndesundaadne [@lng) hldfaanhe Wielddesn ummgulSufiems
ndasfishumisjalnn) (Big knob) v [ lumaldanavhsinnmaaehsdu (mw
7 6)
2.2 “Pinkie maneuver” 30NauL ““left hand shaft grip’’ L6l
I % tdl 9/: % £ : A dl o % 4 % | U
et 4t eadeiadea lumsifessndesld Taaduszazvhsanndie
a s v A o a Y o
Wesdniley Wellostiumaiandasinandy

ATWA 6 Left hand shaft grip N15hdRauwauazihiaefiadiewiedsne colonoscope e

Tfiorndne wazldlunisaiuandiAniandas (dial the knob)
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) ¢

AN 7 Ha8e19 extendor knob

uanNtintladinUnsolieinenen NTasanuss Mo g “exten-

dor knob* e lWmstleufierendasiedindasyaindsau @wd 7) ma
2 1 1 tdld 9: £ z 3 2yl z [~ 1%
aammmaaﬁﬂmm AN IR Enw e e Wudi
%4
3. msamné’mmamuwﬁLLazmuaau (Endoscopic retrograde
v 1 v 1
cholangiopancreatography; ERCP) 3 laidariuazin fiuiinlasiniy
v
1l5zanis 6-9 Alanda Viﬂﬁﬂix@ﬂﬁ%‘waﬂladLﬁéf@ﬂ@%ﬂﬁﬁﬂ%ﬂL‘ﬂ%’nﬁ?%ﬁ%&ﬂﬂ
v 1 v v v 1

maRauaz 2 Tu Jafumsidsihninandidesmuuasdiaylnn 9

@ 1% ,if | UVL ' (16)
ARNMTNSIVDINANTDLN AL 1E

= = [~3 Y A (<3 6 ¥ o | 3 a 9: a

AMSFNAUTILTINTD ALY SRYIMTHINSBIMAUGUNA

o, | A o (17) A A @ o 5L A @
LAZAUDaY NUTEWELaE” nuaNMEesTuTad e lmSIAAMSLIARY
v 7 ]
YDINANADIULYIMIFDINA DI IR NALAZFUDDU FImN5197 2
1 [} 6
4. M3d9INARIRANTIL I (Endoscopic ultrasound; EUS) eL%ﬂiﬁﬁ
! 2 %
MIEINADINANS I HDA139TIANLANA NTINYRIFINE DIt
v
Hadudény laendesdanseinieia mechanic Shwiingmindastlsvany
A v oA v v v ¥ o oA ~ A o P ¢

0.9 nn. FeradatedaslesurmininnnidefauduutundesdaaTaat

! v 17
71le electronic NNMTNUsEaNL 0.5 NN, muumﬂ%né’maamﬁnﬁﬁﬁm\
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ms1ef1 2 Uadelunisiinnisuimiuzasnainiiiosmsrinnsdeinaasniaaninfuas
AUBDW (51050Q7ﬂ O’Sullivan S, Bridge G, Ponich T. Musculoskeletal injuries

among ERCP endoscopists in Canada. Can J Gastroenterol 2002;1 6:369—74)

U :;
T SaaaznAn e 3
Uaeidas P SUsurasuuily
J1nasLdee

A1588NLUURBI LA 58 AIsDaNLUUNTINRannuazanglalsalay

LRHIZAUNISTIT% TdaguwiszauaenLazoganwmiaannis
indanlnizasnszgn uaznawLtaAe

a a o & o a PR o o ° o

VReanUSuEwasls 75 wesgiaenrsususzaugesnlamnAngeaa
unnduazldorenagluifiduisuazaiaisn
sals 90 agAn

AHADINAD 11 nda9 videoscope ANINADY fiber optics LAg
Wn1zag1989ta9iwn1sARNISUIALRUZBY
NANLIEAD

a & o <& & o & & a 1 & a

Afn209Hanwmazn? 61 WHaNwAzN 2 FwAnINTuwiRen

N1SHEANNLUIN 34 ANIRYANNIUINTZNIN9N1971 ERCP 1Tun132ae
AANISHI2BINEINLILD

2RA289N155N YLD 81 a1seanitasniednlsedn dreannisiinnig

o o & °
Tasuumiu UIALSUDINAINL LB ENN ERCP

electronic ALILANNILNATLIDITDND

nanlaesgy madasndasmaduownadumsyauiidassions
Rensuadusendsuiiauaznsrgn natnedufidusidndosautdimsie
s anlsdensnsnvhausie e natlosfumstnaduanmahovdafiugad
mamzwﬁﬂiuaﬂﬁmmfhcﬁ’msnﬂwaﬂ fums Wenuddyaasmsynas 1
AsazaunReMsLeEULIREaEn Tou fHedu msrmsuiedudn
Youedussaznamnueumssrasunuady e imfeanuinmsle
2UAG
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Hereditary Hemorrhagic Telan-
giectasia Tunsuaoorasnwndlsn

MoIQUDMMSHAAU

(Hereditary Hemorrhagic Telan-
giectasia in Gastroenterologist
perspective)

wey. Sty onsindaan*
o.Uuw.ndU ADISWOFBY**

6 o 1 agj = d’ 6 A % U
HUNNIER SN NUFIDDATUTIN 2 ADUUNTEIAARS NVINRBE DU
1IN ST UL AT U INT ADUUNYILFESTS N INEN IS ID U

Hereditary Hemorrhagic Telangiectesia (HHT) %38 Osler We-
ber Rendu disease Lﬂuiiﬂmqﬁu‘qﬁﬁmﬁwﬁaﬁm BVIDARLUE WA
(#OMIM18730) ¥ IiAnenuieLnd lumsianvaaaidan W Tengeen 7
s9me) 3 Osler Weber Rendu §isnann davasunmdfiaumulsed 3 v ldun
William Osler (31 mm@”ﬂamﬁ'a @.¢1. 1896), Henri Jules Louis Marie Rendu
(Terthenii 0.6, 1901) was Frederick Parkes Weber (Temudthenile
A.¢1. 1907) 613N Hanes FM" Idandolnsigafiusnnasnnn 1iio a.¢f 1909

fa%a Hereditary Hemorrhagic Telangiectasia (HHT)

s:Umdngvavlsa

nndaganuhenagnandlsnde 1.5-2 ausiaiseanns 10,000 awlag
dmlnnjuda diheazlilfusasomsdausdasusnife udamsazEansaasis
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z |4 L a A t:l XK
N Uszsnadouas 70 vasiheazionmsmalueny 16 1 uazaziiails
k2 SL =3
J988Y 90 Myluane) 40 1

wersndnvavlsa

HHT Lﬂﬂiﬂmqﬂu‘qmﬁmﬁﬁmimmawwﬁu‘qﬂﬁmmm@m

A A tdl o @ ddl tdl I ~ & 1
polaloy NEundFnendalsa 3 Su ldun

1. ENG %38 HHT1 (OMIM#187300): {uguusnfignauwnuidla o.¢.

1 2 L2 = z ] 15 U

1994 wuldilszana¥esay 61 vasdile Bultagunndnsenivaslasluleug
7 9 dhumels 34.11 (9q34.11) wazazgnaoasviaiLdewiuliséiuie Endoglin
;é [~ ] o d‘ £% A = [~ ! dj
gadugmlsznavddnyludaylnsssimannidon Tantadusuniiens
Transforming growth factor beta signaling complex” %@ﬁwmwéwﬁmh
msssuaznslisnilasasmanniion

2. ACVRL1 (activin A receptor like typel) 32 HHT 2
(OMIM#600376): Eutignefumwuiile ¢ 1996 wuldtlszanmidasay 37 1o
b2l ~ z 1 I Idl o ]
File HHT Suiiogummndhsenivaslaslulongi 12 6humsis 1313 (12913.13)
Builargnoeasiaauwiulisfiude Activin receptor-like kinase 1 (ALK1)
;é [ A a& 1 Aa 6 A a:‘ o @ a a A
godulilsfuiioguniradlouamsmadnaandanimasaiydivle 8
ey lumsaauaemsiaeuilasmaanidendudentiu Endo-
glin®

3. SMAD4 (OMIM#175050): Wi lgilszsnnusoeias 2 9esiilae HHT
Butagunandnsemanslaslalaaeg? 18 shumds 21 2 (18421 2) Budidumnnlu
maasalilsfin SMAD4 Faifluarvmiins Transforming growth factor beta
signaling complex ﬁd’gﬂumimum\lmﬂﬁmL@‘UI@]LLagmiLLﬁ@ﬁwmmﬁé‘s
@uﬁﬁﬂﬁtﬁ@%@ Juvenile polyposis syndrome e

anaAaUnfvasthunanivh iAnenu isunarasmasmisanidan
(Angiogenesis) INAMIE519 Vascular endothelial growth factor (VEGF) Lag

Transforming growth factor beta ?ﬁd%ﬂizéjumimamlad VEGF

Hereditary Hemorthagic Telangieciasia luyuuopogsimnelsampiauormsiaciy g7



) m)

duosmasihemuanufindnfuadaslaloniefudus wonam

Sosanannadng 1o

~Tes il 5q31: enafaundvaslaslalaiynliAe HHT3

Teslalan 7q14 - emaRaunFvaslaslalaiynliAe HHT4

- §1. BMP9 (Bone morphogenetic protein 9) vf%aﬁﬂ%a #a Growth
differentiation factor 2 (GDF2) %ﬂLﬂuﬁLmué (Ligand) ﬁm%ﬁﬂﬁi@u ALK1
esAeUNFesuivh AR HHT 5

- 4 RASAT: Sinsmsdnsnfuanshiuiidaiuiiulse HET

msuanveaanvavillulnduavdu

WUaeARaNNRaUNGaasEu HHT1, HHT2 uas SMADA4 {naganaig
mIdénae Bosrienlna Wiadansenamnmaiuens anmsfiavese
Boalilsaene (Telangiectasias) WsaraaaidansaruiinUng (Arteriovenous
malformations: AVMs) MNIEULB TG99 VBITHME 114 Lﬁla‘uqa%f B3, VN9
Wiuawng, Uan, fulavanes mewuindy HHT1 agdwmesia AVMs lutan
upzaNes dmiu HHT2 avdumesia AVMs duuasladunds, Baarim
I Taflenazenusumannidontangsain AVMs ludiuees

9Insuanvuavlsa

3@ HHT fomsuanslévannats axmsuansdmlngifunig
wnIndauainmeil AVMs lue¥engshen gihy HHT azfensfiednfves
wanaian e 2 uuw Téun

1. Arteriovenous shunts 37 98AIEWTNNADALRDALENLALRDR
Ghiaas ?ﬁ"@ma%lﬂu Arteriovenous malformation (AVMs) ¥3a Arteriovenous
fistulae (AVFs)

2. Telangiectasia A vaoaEoaEn Afimsenedn Wulévis naan

HOALON NADARDAM LaznanadanNay INWULSHMRTvRaayaJaae
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mlu?
1 tdl 2 ] A o A a

dauanmaugaesfinu lios 1w Baarien e Boaeanmadivermns
mMglafiraannmanenaiman waanldanaNpIgaFmMIouan Mgl

A g 1 a 1 an £ & A
Neanden lhdssnnniund legldinaeilunmsitesumadoanasnnm
“Curacao criteria”® ¢ith

1. Boaren e (Epistaxis): loeanaifiniad (Spontaneous) Waoaan
%
1 (Recurrent nose bleeds) ‘rgivLG’T

2. wenaliannaurenadiibayateizmelu (Mucocutaneous

, _ e My oo X 2

telangiectasia): lnemumaasusks (&R 3aihn Au geshn e uazayn

3. eannfnUnGassmasadaediatiizmuly ldun nasadasnos
Penes lUmaLiumg (Gl telangiectasia) iidoaoanuas NAaaoan #ao
AVMs 7it)on axad ldunds azey

4. sifesaunh: Aondiseass (First degree relationship) 1t
Tsaenunnusisiased

NatieeNINEIRASEh 3 9ol sensnlmsitaseld (Defi-

. . . fan o o B Aa o 1A P

nite diagnosis) WNASINNNDEIATAs 2 98 Tnsitasunduwi il
167 (Possible or suspected diagnosis) WaaNIHATENNNUIINATLTDEN

% Aaa o 1w Y 5 . . )
2 98 aAtase g lsidhmulsad (Unlikely diagnosis)

SUf 1 udAI Mucosal telangiectasia ludasunaaagiae HHT

Hereditary Hemorrhagic Telangieciasia luyuuopoesimnelsampiauormsiaciy g




I

3U# 2 udmd Telangiectasia Nitkdazasgtre HHT

Eﬂﬁ 3 WiRAY Telangiectasia Ausiam Oropharynx

Hereditary Hemorrhagic telangiectasia SL%HNNBGBW BJTLEAN) ﬂ'ﬁ AN
LAUDIMIILAZGL

1. lumadiuanns (GI HHT)

DAY (o

nmMsiAaneenlmadiuemnsifieannvaanidanfensshienndiuan
Duamanansdususiueg 209%1e HHT (sasasrnmnaMsdaaim wa)
Toemul@Eoray 25-30° Lm'mﬂv‘hmimqamaLﬁummﬂmmsﬁﬂwﬁmmi
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VLQ/d % 10 _oa ¢ a | o o 5L A A
ananu laheToras 80" gUidinmsnimatiawuyie fiuvislu HHT 91af 1 was 2
L £ QI dg A Y o 14 tdl =
prEANENLEIINIIRan LT 40-50 U7 Npthadiunaasnnyagi
A a 1 =11 A wa 6 A A1 L SL
Hameanmaduavnanauay 40 U uasigtifinmanigegaiiany 60 U™ sl
L 4 Y A & tﬂl tdl 2 1 a A
Fihoaneloaasliifesiosar 1.5 (@adlasmnmsmanuiitioaninng vie
A ~ [~ 2 o v v a 1 [~% A o U,
amsdaeeaniisadnreeynidn lafadwdearien e lé)
A [~ 9/3 1A = [~ v 2l
amsuanasifonsanidulddeudifonaniiuadntioy fiheay
Anmglafianansanmsidudenisndy (Obscure gastrointestinal bleeding)
auﬁdLﬁa@waaﬁmatﬁuﬁnmiﬁuwﬁu (Acute gastrointestinal bleeding) 817119
A L% [~ ] 3 i % [~F L2l £ 6 ¥
sasdensansinifiuliaehedin Gosouasdun men fihasnanmounmdee
1 o 1 1 [~ A A a [~ A
pIMstes (Melena) snnniaedwfanaavisenlasuwliuias
duniszasmaiuansfiwuanadadn@ lugioe HET
FumisasmaiuamnsinuanuRaUndinnfige o lddndan
lodtin (Wszsnmuouns 86-100 Tw HHT #flefl 1 uaviouay 77-84 lw HHT
TTef 2) LaENTUIEDIMIIAUNELS UG (Fundus) fihefinuany
Aeund lua [ddndnflogannningad dwuanafiedn@lua 1&8n (62 1
=" o L% tﬁl Aj 2 tdld A a
uae 45 U enauaein) Uszanuassviihizasiienianmsidanaanmadinams
o G 2 VLM./ A 9
UTUADI LASULRDAN AN
. - u o add . da
fubsrnsmaauavnsinuanNReUndioun ludiae HHT 75
TN L
13 VL %% R
- WRRAIMT (WU LRSaaE 26 983Kile HHT)
o \'LEJ [~ 1 o g R v ° SL
- A iSdnaaga™ (Wuhsdaeas 56 ANN15Y Enteroscopy L
wiae HHT)
- &) nuenaReUn @l 2 sUuuw fe'®
A | a a wa ¢ > ‘v 2
1) waaadan ilnasinLnd: gildinmaniwudausiouas 10 i 32
A o .
Zalalshsanyszannaia lusnnsin
2) fastie: grifimsninulszandaeay 13 Suiustiulin SMAD4T
wululse Juvenile polyposis Fihenguitaziienadeasasmaionizlaia
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) m)

NIANRIARENLAREYNTTNGaLAY 69 ZesnnniaNNReUnfanEudnue
HlagannsNAiaianNNEE9 09 80R08 NIRRT

35 lun1505993 a5 HHT Tuneidiua1ms

1. MSHRINNBIMALAUDIMNS

Jumsesradusiuusniiensyhmnasdevraanidon i venylumadiv
2113 AWLVRDAEDANDLTNUEN (Telangiectasia) Y3aNgNaaARDANIH
1n& (Angiodysplasia) laemanaidaaililsvenssniamadnsnnuiimEes
71799 (Millet seeds) 90ueN (Cherry red) Winiaeiy (Smooth hillocks) %130

< X . a A Ado A o

aenefiulesss (Spider-web-like) Slasinsag NlaNzIAME Ao Sinay
“ y y a1
FOaI (Blanchable) 1aaanLINNAYIRRALADR

M3AennN1TaaIndasidiunusblatiu asaufudwnisaslsnf
s9dy solsafinssmnzamsnasan & ndudussnsnifiasy lddhenis
ADINADINIAUDIITHEIULU (Esophagogastroduodenoscopy: EGD).
soulsanén & vajsansnitasy ldshemsdasmadvenasiuais (Colo-

| tdl o [ <3 g: a A an o %

noscopy) dnsavlsafidl&dntin dmadanlunsasiaitadyldras
2819184 Push enteroscopy, Single balloon enteroscopy, Double balloon
enteroscopy, Spiral enteroscopy, Intraoperative enteroscopy kg Video
capsule endoscopy WENITILADNNTATIY ATUALAUTUDIMIHEAIVDI
L tﬁl & a (% A o 7 ~3 =
Fihegeaziedsmuummemssnmideneanlus I§&n msdnsvmumu
pehadluszuy waddeeiaianuile @.¢. 2018"° WU Video capsule en-
doscopy Annuansnsalumsitiasuvasaifoanasaenedlugile HHT 7
Soraz 77.0 (95% CI: 66.8-95.4) Ui W lFmsasai umsifiasemana
A L2 a C% L2 1A dl = =)
Aoanauvenud lumaduormns luilagtiudslldinsdnmiwSouday
ANNEINTa lumTAItasuasnifon lilsnasrasmsniaudazaia gt
HHT dasnndwanrihairauiiaoy

2. NMSAT/ANIFITINE

6 a 6 a aa o
- NN9A1FALANALILABNNILADFA WA Multiphasic LLASN1901TIIUANREY
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Fundus Body Incisura

Incisura Antrum Duodenum

)
o

35U 4 udn Telangiectasia Tugtae HHT AINUSLIOIA ) 289N10LAKEIHIS AILAUSIIN
Fundus (A), Body (B), Incisura (C,D) kag Antrum (E) 289A5ZLNILBINRIT WAL
° v @ v PRl AVL Yo o 9 &
a1ldlandawsn (Duodenum) (F) (fUres1eflasun133nu1s8n139 Argon

Plasma Coagulation)

#aaaL3a0 (Angiography) At lemilunsdifideneonmaiuensidaumas
ﬁﬁtyzywm%wvbimﬁ TunseififiumsiondefinUnfvesanaidanuasuay
eanRanmawa sy (Large AVMs) aeWU&NWoue Focal vascular dilatation
or early venous drainage vaanUSNHYasAaraansLnEwTs s umneiy
150 HHT 9u wuag@%;”gvlmamaa Contrast material lw Sesisidenaanmadiv
219115 (Intraluminal extravasation of contrast material) YIDWL Hyperat-
tenuating material luAnofifidonoanmaduavns deisaniiiaden
gananmMadievnsL ol (Recent hemorrhage)'®"’

- Computed Tomography Enterography (CTE) tia¢ Magnetic
Resonance Enterography (MRE): fisdlemilunsdifisnuasidanaanyg
uovnsiiulddhe) veuunynes) (Slow or intermittent bleeding) ¥i3081a 14
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"4

A am o A A ad . My a A e
LWE)’JW’U%EJL‘WNL@]Ni%ﬂim%%ﬁaEJI?@VLNWUSL%a'leﬁLaﬂ’mﬂﬁﬁﬂa%ﬂaENLL@‘U?QG
(Video capsule endoscopy)"™
ﬁﬂwmgﬁwuvlé’mﬂmim’m 121 Focal punctate or discoid areas of
enhancement 2WANBENT 5 NAALNGT 138 Bulbous swelling 2983 Intramural
small bowel vessels. aN®urM3 Enhancement ANWLU Enhancement 31N
‘ﬁ?j@élwﬁ’ad Enteric phase LLazmaaasLu, Delayed phase LL@]I%VLS\J' Enhance SL%
Arterial phase®
3. N9A15RANIINENEINEN
a1 an & aa o ‘l I ,:.’ |
Toen@ lidasnsasaameanensinenwanmsidaselulsadd wevn
= a al 2% g
AnsemRananUaNNReaUNE [eeah
AN¥MSMINGIBINT: NuMTWReuLUamanaanfannaaay
A o @ A ~ A @
PRALNAAAILANIIYS (Venule) 21anWUMIUaakllasniaanlaaauesian
A . 2 @V & A ~ o .
o3 loa (Arteriole) shefle lnemanndonasiimsvensdi (Ectatic) @6
g A = 6 d‘ ~ g.// (% b4 ‘ill d‘
123 (Tortuous) LLazmaﬂwaamma@mﬁaawaul;w 8N 1 T TANTUMIELUDLED
;dl L% |d§j . . A og.// % Ailj . ° 14
Fewiules laifidu Elastic lamina WSagundaie (Muscular tissue) oA
A 1 é‘\'L ] = 3 ¥ [~ 14 A 1 é’ a A
naoadaamaiiassndudalé Wuna lvaandonraswaiioidon
20N e MiannRDALALEN M3 oA aNUM TG TUE TN (Intima)
lkden matasuasiifadonagmelu danuuanshamenendinenseming
naoadaailsenylulsn Angioectasia (AE) uay HHT loe HHT avdid

naxLiaM9ena (Longitudinal muscle) IviLasiani1 AR

ns$nuAMUTAUNAUEY HHT TuniviAuenms

1. NMFAFIAME b916)

;ﬂl E7 v A a A ;glj [ A a
EARNAN Nﬂ’]_h"cl HHT 8ndAMSEELaab3a381Nea 80 NNSLaWa1mT
International guidelines for the diagnosis and management of hereditary

hemorrhagic telangiectasia 1 @.¢1. 2011 A9ungih lvhmaUssuanada
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Y A i X | = o N ~ i
duroaiiom (Hemoglobin, hematocrit) nehatiaediayns gt hefiongnnniy
A o ! 1'% a A dl a I3 dl A
35 1 uazunzhdasndasmadivanns withefidnglafinasii llaFunean
A o o v Ql ! 1'% o Y @ [} }
@earien s laguush iEsangasndasnsumnzomnsuazen [@anaudu
(EGD) ushmnwamIdasndassisnann ledinamiglafinans wiasmaaaadon
panfifalan IRasanmIgasndasuaisga (Capsule endoscopy) Wiansas
Tsafidhumtadue

2. N35NW

° Lo % 1 & A <

st SN sEdulssaag LﬁmmﬂwLaamasﬁmmaﬁwmmu
wniihe lilneusuasdemasnmuuLilsydiulszans THRnsanmasnmnee
M3aaINAnd (Endoscopic therapy)

U @ ) 14 < o [l

2.1 ms‘lwmqmanmumu meﬂwm@maﬂslugmmmuﬂimm L
Ferrous fumarate 2ABNGUA 300 NN, SUUTeMUIUaLATI @maLayscey
nanlumslrentuiuszfuenudndudonvasiihe uaysyé Ferritin) fiae
£ 1% % < [~ A 1 U 1 1
m@mﬂ@ﬁmmammmmﬂmsmnm 6-12 LAah memmﬂmauaumma

(% A 1 £ < 2 B v [~3 1
ﬂﬁiﬂmmﬂmmmsmuﬂiwmﬁm wian e Glmwmimmﬂmmmaﬁ AN
=3 U, 1% Lo < An

VNADARDANY BB mammaqvlmum@;maﬁwmmﬂﬂmaaﬂm@ LN
e son feaslaw Erythropoietin 3608 Ledinsdansasgiheiiam
nanadaalliwaswBaRaUndlules (Pulmonary AVMs; PAVMS) faislien
\iaganNMs bk Erythropoietin asiinanuidesmainanidosfinlnd luvean
Baale”

2.2 N33NW16LN15829N829 (endoscopic therapy)

famon lumef lesuauassamassnsuuulssdulszans laeuuei
Argon plasma coagulation (APC) WWunssnsaduLan (1% line treat-

)9,10,18

ment mMasnshlulsn HHT Wumssnsnfifussavsnmmars imnsuinng
o 7N~ o ] 1 2 (% 12 1 & gj
awns aldEn wasa v usvnlinmssnndnemadasndacly 1-2 a3

Y o 1 < | o 2 o (% % ! 3 9: a ¢ﬂl |
LLEYJEJJ\IN@]EDII?{%@GH\/LS\ILL%&%ﬂWVI'm'ﬁiﬂH’]@’JElﬂ'ﬁﬂadﬁﬁa\ﬁﬂaﬂ L%ad"mﬂ\l&l
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) m)

% 6 =) & 14 & dl % 1

Igssluminazoafionnewnangdanld nasunsndouiing e

- M WNaNgg (Perforation) ShuwksfiwuaNniign telA Ce-

tﬂl =\ £ dl % 3 o 3 a

cum HadanANIEiLg nstlastunnzinsndauaiarh idleunsifmeafia
Submucosal saline injection (13W&N Adrenaline if’JS\IG’T’JEJ) Lﬁaaﬁiaﬂkﬂ
faums k¥ APC

- Colonic gas explosion: NANNMTFaNYDI Gas SL‘LJSEWJ'Nmi
dasndnsdn &y amzunsndeuiisnansatlasiuldlaumaesusa &y
lAenaumsdasndasiazmasnmn'®

% |4 d' [J 1 (<3 [ ;dl v A Y 1 I
2.3 Madnwdrwenfisunizealsa: dumsSnmndelivayanauing

4 =3 ~ [~1 % A 1 aﬂl £ < 4 ]
1a8 AR IRNNTLTUNMITNFIMIFEN 1A% LNBiMﬁW@!LWﬁﬂV]@LLV]%LLaQ\lN
sanTnSnmaslafieansle®

- M55nG288as5 8 (Hormonal therapy): [N MAENTIND
Estrogen La¥ Progesterone (Ethinylestradiol 0.05 §N. La% Norethisterone
1 an. Juaza39) vi5aWen Danacrine 299 200 1. Tuas 2 39 Wuna 6
Flonvi: anMIfnIWLIIMISNINILgasluutIanNIsdanaanNLFL

L2 14 % = 2 E
mmﬂu@ﬂfm HAYAAANNEDINT IMISULAeaNeLNle I@ﬂu@ﬁwmﬂ
7y wuidenen Danacrine Wumadanusniioannadnadessasanslan
2 1

LWEIATLN L% gynecomastia, 21OANNADIMINNLNE, IALNIAN, Naaaiaan
T lafuuazaanLdanmg A

- Antifibrinolytic drug L% &N Aminocaproic acid (211® 500
NN AL 4 ASIuasANaUdIINe ATl 2,600 1N, Tuaz 4 @39 3D 1 NTNee
“u) vi38 Tranexamic acid (410 500 HN. Y|N 8-12 TN, LazkAniilh 1-1.5 N3
7N 8-12 7.)

€, v

- Bevacizumab ﬁf]wﬂumi 8UeN Vascular endothelial growth
factor (VEGF) Mafins iU b Bevacizumab 5 N0./AN. Mniaaaidan
N 2 §a1A 394 6 139 11280 Severe hemorrhage W™ enfifinadnaidessvh |9
Heanusulafings vaanidanmgadiu i lafeshehauliednd Waasen
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Aoung unamed uasilllsfusluilaansls

- Long acting somatostatin analogue 2% Lanreotide®

- andue) Addiayalunis¥nw 1@ Tamoxifen, Interferon, Tha-
lidomide Wa¢ Sirolimus'®

2. luéy (Hepatic HHT)

@’Jmsqné'?\‘n,wi%aaaz 55-79° ffthedmluesinidumendga mqmﬁ'a
aguiﬁ 48-52 % uaswulu HHT#0 2 snnnd1 HHT #iledus Sedulnnjdnas
luaasenms fihefifomausemuiiessosas 8-14 mmauaaainanaa
Antnfivesmanaidon s (Liver Vascular Malformations; LVMs) iamaiiia
U@l 3 JUuuy (uienashumkmamaaaidanfindnffisnsariy) fa

1. Hepatic artery Fany Hepatic vein: Lﬂummﬁ@ﬂﬁ@ﬁwu Aagl
figo

2. Hepatic artery ¢any Portal vein

3. Portal vein ¢y Hepatic vein

DMALER uazrtienasnainlnfremaaadonlusiufinus e
ﬁaﬂqﬂumiwﬁ 1

N1SMNSIDNTVSLAITDAY

sinUN@ luszeiSndiuiinsann telangiectasia lszeiSananayitiase
2 b v A d‘ ana [ [ é’
1gieiondnaenn tRtuiinmsnsiaiediangesd
o a a 6

1. msm‘aamaﬂaumwmjmaﬂL&Jaas (Doppler ultrasound) : W1
NRDALRDAYLNEULNAL (Lﬁumuﬂuﬁﬁmwm Common hepatic artery 26
NN 6-7 NN LAZ WU Intrahepatic hypervascularization, pulsatile portal
flow (Arterioportal shunt), pulsatile hepatic vein flow (Arteriovenous shunt)
sneulanduuisyla e e 2015% uugthmaesatifuathausn lumadansas
b2l tdl = A tdl a Al % ;ﬁl VA A (% £
@‘ﬂ’aammmwawamLaa@mm@ﬂﬁmhmu WasnnaanTn it uasia
svpzandlan ldmunised 2
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A15197 1 81N1SUERY LLﬂ:ﬁﬁﬂ“ﬁlﬂﬂﬂ'ﬂNﬁﬂﬂﬂﬁﬂaﬂﬂﬂaﬂLﬁaﬂi%ﬁUi%‘[iﬂ HHT

Daligel (o] 4iiAABY LVMs

1. ¥laeann1sNenIesasnIs e aNInaAUnR o Hepatic artery - hepatic vein

(High output heart failure; HOHF) (Wuuaefigm (Arteriovenous shunts)
63%) o Portal vein-hepatic vein
- Dyspnea on exertion, orthopnea, peripheral (Portovenous shunts)

edema, atrial fibrillation, pulmonary hypertension,

tricuspid regurgitation

2. vewARaUnRann1saadeallides (Ischemic o Hepatic artery - portal vein
cholangiopathy with secondary sclerosing (Arterioportal shunts)

cholangitis) (19%)

- RUQ pain, fever, jaundice, pruritus, cholestatis

3. ﬂ']ﬂ'ﬁLLE‘W]\TZlE]ﬂﬂ’]'wﬂ'l']Nﬁ%ﬂﬂﬂizUUﬂﬂﬂﬂLaﬂﬂ o Hepatic artery-portal vein
Portal ﬁj\‘l%% (Portal hypertension) (17%) (Arterioportal shunts)
- iagaw (Ascites) UANNWUSUNGIIN Nodular regenerative
- |AaRaanMaiuaImIsaINnasaLianldinad hyperplasia (NRH) 511AA31

Tunaiiuavng (Varices)

amsiwulsoe
1. Hepatic encephalopathy

2. Mesenteric ischemia

2. N19AFINANYLTEAANNILADS (Computed Tomography): Wi
ANBUY Heterogeneous enhancement SL‘H, Arterial phase FINNUNY Mo-
saic perfusion pattern %\‘1 dudnuaanzyas Arterioportal shunts VIAWL
Telangiectasia @@ Round lesion ﬁlﬂuﬁﬁwmg Focal 58 Diffuse 211@%aenN
10 HA. ﬁﬁ Hypervascular SL% Arterial k8¢ Portal phase, PRRALID Hepatic
artery 282116 (Dilate and tortuous hepatic artery) uaﬁmﬂﬁ”fué’aamwu

Anwaue Focal nodular hyperplasia (FNH) %158 Pseudocirrhosis 16
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A5 2 LARISEeRaIANAnUNfzasnasnian lwAULwlSA HHT 991nA15A573 Doppler

ultrasound (AALUAIINLENEITE1989N 21)

J888PaIANNHARUNG o
y . ANNERUNANWY
2a9vaanLAan AU

0+ LWHIWARENA19289 Hepatic artery 2W1A 5-6 HH.UAT/N5D
Peak flow velocity (PFV) > 80 9a./3w11l uaz/nie
Resistivity index (RI) < 0.55 Waz/N38

Peripheral hepatic hypervascularization

1 LAWRIWEUENATS Hepatic artery 2w > 6 N3, LANIZUILINAIEHEN
AU (Extrahepatic)
PFV > 80 9¥./3W171 Waz/M30
Rl < 0.55

2 Hepatic artery PENBIWI AT IR HULA NG (Extra and
intrahepatic)
PFV > 80 2¥./3wi
g199zfiAniinUnfioasn1sinagas Hepatic uaz/v3a Portal veins

3 fnsiUAgwuiasadnenin (Complex changes) 289 Hepatic artery Waz
wans Sawnufimsifenulatagesnnaainisinazasion (Marked
flow abnormalities)

fRnufaUNAzan15t1aza9 Hepatic waz/n3a Portal vein flow

4 Decompensation of arteriovenous shunt FIHAY
- §in1528183W1A284 Hepatic WaZ/H38 Portal vein
- ﬁmwﬁmﬂnﬁﬂaamﬂﬂaﬂaaﬁwaamﬁarﬂLLmLLazﬁﬂaﬂ'Nmn

msatoaguenlsa

&nwnay Diffuse liver AVMs sananasnululsn HHT u&h anadiag
an o A A o o An A v o y \
’J%’Q%EJLLEJTWI?@@%G'] %G@W’QWUaﬂng‘WNi@ﬁ’W}Bﬂﬂﬂﬂﬁﬁﬂ%aaﬁi‘ﬂ@’lEJ LDVh
Klippel-Trenaunay-Weber syndrome, Multiple FNH 8% Hypervascular

metastasis®
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sUn 5 uanInwLenzisdnaniiainaslugUae HHT: Arterioportal shunts 71 Porta hepatis

(Hepatic artery, Portal vein) (A and B), Arterioportal shunts # Cystic artery (€
and D)

N15A5IANIINL15INEN

ﬁa’egﬁﬂaiLLuzﬁwﬂWiLawz%uLﬁaﬁuLﬁa‘iﬁaﬁﬂﬁm HHT w& \fiasan
neaAEssansInITTauRe 1Aaa0en wonansmmInTaTEe sl
Mo lumaitaseiaranas e nFUa M tassenanlsaduwss (Cir-
rhosis) Lﬁaamﬂ‘wu Nodular regenerative hyperplasia #38WsiHe (Fibrosis)
Tnasn®

ﬂ’]‘iﬁ@ﬂiaﬂﬂﬁ’wﬂ?’]ﬂﬁ@ﬂﬂaﬂla\‘l‘waﬂ@Lﬁﬂﬂi‘uéfﬂ

TuaRauusihmsdansasanufiednfvomasnifon ludulugie
HHT ynmewsilaifions ueluilagtiuliiushmadansasenuiiaindive
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=S L% L2 dl (=) tﬁl v a [} 4 a
wanadan i ludiheflifonns Wesannudihassdudouiies
v ] ;’: tdl a ;ﬂl an [ El dl a A
Souay 8-14 Wi Alavilomsidleusnifiasio uazluiiheflifiomsasiloms
a a v 1A, I g.j/ 21
Heamaiessasas 3.5 datlvhviu

MM ISNasEIhaalsnduLee 9] (EASL guideline) T
f.6. 20157 LALANENAEMIAUDINTIMIBINEM (ACG Clinical Guideline)
A.¢1. 2020% unhimsdansaaanzatheaffanms u i langanmsiiseme
2 b
FaINaaeaNNRALNG MG AmeRaavze MG ASNEL MIzaNDs
nnlsadiu & ldnadon vise NMaranusmaIviags (asnu denoanmadiv
° ;% v A, @V ¥ dl o Y o [~3 L% o

o) ez [imsesameSsdinenlaf el meesaafiuseshlvvhdususiy
wsnfe MsnTracuaAWAEIANNNEs Doppler “oNANTIE 919 1FMIMTA

¢ A 1 o 9y = 4 o A @
nmsdeaniine T niuldasiiunes viiamsasalaglFadnuusimdn nih

b4 v ! ¥
189709709 ViovafiuhAuarnehd Feazflenausiug lumsitadugsan
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Ugnealugiuunees frozen stool Wlashsn lESnmnaaidihefinde C diffcile
@ @ 9 | o VL sst I A I
duadauan® matgneegaanssgnib g3 nmnlsassuumadiuemnsuaslse
sruududnnaesia leun lsaa l&Sniauaiie ulcerative colitis™, metabolic
syndrome“, hepatic encephalopathy EL%&;\I’:ﬂ’J EJI?@G‘T‘LJLL%JM, Iﬁ@ﬂN%ﬂw Wladio
b2 | v 2
anvedisleFumssansulrd lusmedfifiiesnwmnsdioie C. difficile
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uaz secondary bile acid azWNTE UL vegetative C. difficile Tt
d y o 9un HVe Y a4 . oed 4
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dannainafasfiTuussdnazianudnAusTuNsHoINaes LarmInNeNaaL
At aResaNMIsLgnegansEuERs luans1eh 4 aehslsfionailud e e 2019
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17-18

LETANSA’ ﬂaanﬂaaﬁu%mﬂqamsz

. filszihnsalladaieslsnfine

o wedudade Hv nia lhdwsusniay

o SWnAnIIABIIINA

o ldenanfngfindndndm

o f908dn niazdladiwniomasinemeniel 6 ioufiiiuan

o 91An8Y WIoiAERUsEIRINAN

o tRefiUsziRlsnanson wialsafiase (communi cable diseases) laun IsAdluan ldninlng)
TaSmsudniauie wie § lsmond Jaulsa Isafindemansdanus lspRugvian lsalansu lsn
¥ lsald3n1

o fdadeidieosialsn Creutzfeldt-Jakob disease (cJp)

o fUsTRAwmaluiuilsaszun

o fUssTRiwmeliussinadaeimm meln 1 Iiduan

o fAnadesBnidasasnaneyiia (multi-drug resistant organisms: MDROs) nanaasfogii
fnuguagthenioagluaudguagiieszazen glhefidindrsumssnululsmenuianie
wseanangudguagiieszezen §idrsumssnunfuemngtaeuantes 1 fUaefiielusy
mM3snwfianeUszina

o e a
. #dsen ﬂtiﬂ"/l"l\ﬂﬂuil"m'li

o lsmanlddniau inflammatory bowel disease (IBD)
o lsaanldutsUsaw initable bowel syndrome (IBS)
o TR0yMI3850
o vauduidase

o s dl 1 1 o o v
. u{]aasmaaNanszﬂumaisuumwauqaﬂaaqaﬁwiuaﬂa

o waY vo ad & Y & . a
o fHUsziRlasuenufdue ensindalasd ensudiasy uas probiotics el 3 LHaw
o fUszflAsuenAgRANiY
3
o lsmnziSs
o lsAMeszuulszanm
o [sAM9dmian
o AMzfiu (atopic conditions) Teiun Tsafin (asthma), lsmiiugfuniamis (atopic dermatitis),
L2 eosinophilic disorders 28952 UUNLARDINATT

qugﬁﬁm‘mummm (autoimmune conditions) \9% multiple sclerosis, connective tissue
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an“ﬁmsﬁ' ﬂaﬂﬂﬂaﬂgﬂ%ﬂﬂﬂq%ﬂ']‘i%

disease
| & o v
° nqummiﬂamiaia (chronic pain syndromes) Taun fibromyalgia, chronic fatigue
o §ilsA metabolic syndrome fAAZENIAN1BHNNT1 30 /4.2 wSa Banszwlazwinisszau
) &

ﬂmnmamimmﬂﬂﬂ
o AUsEiRRelAsUNsHARlng uSudasiag

I-} wa L a & o Y
o fUsETRAuluAsauAsudulsa 1BD nIonziSednld

A15197 2 N1sAANsaslsARALIRTS 7 ‘lummaﬁﬂiﬁu%ﬂmqwm

ﬂqﬁﬁli?ﬂtsﬂﬂﬁ’ﬂﬂﬁa\i ﬂ'ﬁﬁli?ﬁ]qﬁ]ﬂ"ﬁ%ﬁlﬂﬂiﬂﬂ
asIadanaly AstdauuRiie
- Complete blood count (CBC) - Enteric pathogen culture (Salmonella, Shigella,
- Liver function test Campylobacter, Vibrio, E. coli Shiga toxin)
- ESR . - Vancomycin-Resistant Enterococci (VRE) culture
ASINYBUUATILIY - xtended-spectrum beta-lactamase-producing gram-
- Treponema pallidum (RPR and FTA-ABS)  negative rods (ESBL) culture
- Helicgbacter pylori serology - Carbapenemase-producing gram-negative rods
asIaalasH (CRE) culture
- Hepatitis A virus (Anti-HAV IgM) - Clostridium difficile stool PCR
- Hepatitis B virus (HBsAg, Anti-HBc IgM, msqmﬁgvh%’a

Anti-HBc IgG, Anti-HBs) - Adenovirus EIA
- Hepatitis C virus (Anti-HCV) - Norovirus EIA or PCR
- HIV (Anti-HIV, HIV-1 p24 antigen) - Rotavirus EIA
- HTLV 1 and 2 antibodies as9LdaUsan
AsIaidaUsin

- Ovum and parasite stool examination
- Strongyloides stercoralis 1gG antibody - Microsporidia stool examination

- Isospora and Microspora stool mAFB
- Giardia fecal antigen/EIA

- Cryptosporidium EIA

EIA = Enzyme immunoassay, PCR = Polymerase chain reaction, HIV = human immunodeficiency virus
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Minor side effects Serious side effects Potential side effects

1. Abdominal discomfort 1. amzunsndanarnmsdas 1. l8suidalasasusniay uas
2. Hanluviag naoe leiu dldnzg HIV (Hnein
3. viagyn #3aLhanaan 2. nalspiSesefifanudaingi
4. fipalde 2. MIZUNINTBRINNATT gadnlunmotiine1nns uaw lse
5. Borborygmus ANEN L2 §18N 87w, 15ALUITIW, IBD, IBS W38
6. nanldondeuluszning 3. Peritonitis Snifnlugie nziSoald (Dusn

Ugnanegannstnwmg figulamoniariag

QUEI 4. Yamaniay
7. 18R 5. 1BD AL5u

6. Post-infectious IBS

£ =3

Tulantihaula wia Sfayafifamu fa C. difficile diarrhea, IBD, IBS, obesity
LAY malignancy

1. ms@eudia C. difficile 31

C. difficile WiwuueiFaunsuuanguuris [loandian ssnsnsiig
slasuaznandsy Amsfaes lusmseanums fecal-oral route msfiage C
difficile %ﬂﬂ%ﬂ?mg}q‘ﬂad antibiotic-associated diarrhea La¢ pseudomem-
branous colitis ‘ﬂ%ﬁaLgmﬁéwﬁtﬁqmmmﬁ@éa C. difficile Hlyaaiilums
i%mﬁﬁ%mg @ ampicillin, amoxicillin, cephalosporin, clindamycin Lag
fluoroquinolone aiaamlug39 20 NN wuqﬁamiiﬁmi@@éa C. difficile
mn%uimlmwwé@qmqm uazmandanainen fnendusnidusieoudng
geazannidorny 40-657 Sthadwausnnillaauauassianainmeeen
vancomycin %138 fidaxomicin usimsdgneeganss fdemlssauanndisa
1NNI5088ag 90 %H»L‘ﬂ aﬂuﬁaﬁgﬁu American College of Gastroenterology

Lae the European Society of Clinical Microbiology and Infectious Diseases
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2 2
wsshmstgnenegaanssliidumssnsmadenlugihe@ose C. diffcile 5
1 1 1 ! 1'% 3 1 L4 a oA dd‘
laemuhmsgnanegaaszrumsdosndasa id g issandnndfges
snnndesay 90 aehslsfimadnilstanmzunsndarainmsdasndnsseiame
2. Inflammatory bowel disease (IBD)
2.1 Ulcerative colitis (UC)
matgnenagaaszlugihy UC SssamnSousn® Wiet @ 611989
1 Ll d£ [ 1 a .3 o 6 o a
wuhomsEthefundsanmetgnesgaanselasflenadiusioy3ainm

= a :dl v 1'% Aﬂl v A 1 (<1
awmmanaﬁwslumaL@mmmwﬁm butyrate vL@ %Gﬁ%%’lﬂﬁ’]%’)%ﬁ%ﬁﬁiﬂ

|
A o

fvhldmetgnenagaaszlsvauanudusa® & 3 miﬁﬁmﬁﬁwﬁmﬁaﬁuﬁwu
fatsvAninmaasnmegnimegaaeludihe Uc Tasmsdnwuan fnwnil
NANENSe McMaster fiheaylasumsgnaugaaszaiiaautiuynddens
e 6 dUenv W clinical remission fe¥asag 24 Tugilesumasnm
Frematlgnmegansy seuenehaiudi dsuemaanathafiituddny (risk
difference 17%, 95%CI 2-33%) Fefhhalalumatinnit fo dsesnnidosns
40 109fithefiny clinical remission léSumalgnehagamszifiesasasen
wauiiu UC Afssesnmeniiulsadosnd 11 nadineil 2 Aetufigquiise
1 Amsterdam laehmistgnenegaasesu nasoduodenal tube Al 2
aSastadontt Winszesnamiu 3 §a Tnadihoasldsunmseiond|dnou
ﬂ@ﬂtimq%ﬁznﬁﬂ%a% ﬁﬁjméﬂwﬁmuauaa@iami%ﬁm WUNHANNIAIN
N waaaga%weluﬁﬂé’lﬁN%umﬂﬂdwmjmﬁvlmauauawiamﬁﬂm msfni
3 fnwlugihe UC s17e Iesumstlgnaegaaselaemssiumns 5 aSala
oo Wuszaznm 8 dUami wudh @Sy clinical remission aehsiisiadény
(Souaz 27/ dofeuiunguemaen navlawaqy Tadefifinademssnmiia
theAnanmlugihe UC Aa manadinadianaganss anuiilh ssesami
5% Foemefi i uasrlinvasgagnlwmadivemns

2.2 Crohn’s disease

403/aM 33N Crohn’s disease MILNMIUGNINEQINTEHNWIL
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Houilafuutiu UC Sms@nmsuun Cohort lueile Crohn’s disease S14%
30 318 NIElen Harvey Bradshaw Index =7 WLUIN3B8aY 77 § clinical remission
11 WaundIMItgneegansey 9 nasoduodenal tube HEN 1 AFY” uaLEl
wuhmstgnenegassiiselumibun fddny fe drofineuoayfin uez
lulnadud 3 1hau usnmnasmsmiGuaaslse matgnegaasdais

Aaa L7 1 A o o .9 28 1% 1 v A
AuMnaInatiuatelitudan® Teyarasnsdgnaiugaasedd
wnlNfiflu Crohn’s disease Mfungufiudindne® namsinmaes
Crohn’s disease ﬂé’wﬁﬂwﬁﬂ’m UC WU microbiota diversity AN
Ioems3a Bray Curtis similarity index 7 4 &e aehslsfionsesfidadntea

° L2 o 3 1 = = 1

Tums@inm wsghmsdine lugthedwnuisauazmnangunFauiie nan
losaqumuimsdgneegaasyiinibudulselomidenisnmlse Crohn’s
disease

3. Irritable bowel syndrome (IBS)

1BS L‘fJuIiﬂsL%ﬁa:N functional gastrointestinal disorders Anutag
figauszanaidosay 11 v0sUsennsy ngvhlan msifasudsmanmsians
Rome 1V criteria® m3dnsnnuhaanavasgadnlui i§ Wismgidoyse
maifiremsvaa IBS loaduiusiugatn lumaduarnssieiissanonms
LN leeesnziEie Enterobacteriaceae Wagilomadaiusiumaanad
PoIUAASENeWUG Lactobacillus Wae Bifidobacterium™ 398w 2 5Aa@

| P [
NaM §ANINE39 bacteriocins Ninyddaduasnalen 1 We Salmonella
Y3017 Listeria monocytogenes” I@ymauﬂumm'm dendritic cells I@Eﬂﬁ?
Ui5enehu CD209% madnmuusgaaiowsn ludihefifianuguisahunms
ule) ludile 1BS-D uaz BS-M il 2017* uaasliiuianadnwsaa lums
[ % 1'% 1 tdl A 1 1% a |4
5w IBS fheumsdgnenggansyd 3 weu uatliwunadhafesheuss lay
| A € o > 2 A X

spumagnenegansyiitstlumisiomsinm 1BS uddasmsmsinuidiai,
Tuswnea

msuanmegodIsTuoBsUIUa 159

n)t “l



,,“ J}

4. Obesity
s o) Aiasasnanngadn lumaidinewns 1w lipopolysaccharides
wae SCFAs Henudiusiusmwiuaidduweslasin aoasieosoa wasthema
P0938% TINTennAnaTuMIRuasaeR LASUBNEWaN microbiota-
. . 2 v A o {‘[ an:ga_gsugj
derived peptides @9vmhnaa1egaslunaIuaNaNNITNHAI ariy
1 AR A [~ [ & LY ndl a
ms‘ﬂ@mmaqammmaLﬂumﬁﬂwﬂi@mﬂ@aﬁiwmwmﬂmmmaaﬂ
1% (%2 a % = L2l a él
MIFWEINU wagnnAnsTNMITUUsEMUe T glumsﬂﬂmslw_jﬁwmwﬁa
C. difficile LLamWLﬁw"ﬁ@mijam@amama%ﬂumnLﬁuammﬁﬁu ey

Bacteroidetes Iwiffi I#5umstgnenegamsyfiisausneigui <«

U =

IEXEREEY

=Y = a = %3 L% 6 o &
maszyrieuasatn lumafuanstlenadsiusfumiza lumanan ms
A ' A X X . X < o o o A o 6 » =
fnwmudmnimsgayiie microbial diversity Wiiladeddryfiazynlhgade
FeUBANMNIN” vasnsUgneugaa s AM R ua TN e
MANIDE319 SCFAs Wi Roseburia in testinalis', Bryantella formatexigens,
ey Megamonas hypermegale' FI¥8AN insulin sensitivity ﬁa'nI@ EJET?U
Tuifaqriu mewdsuwasrfingadnlumadiuenns ainmsdgneegaasy &
Fogasgdviammlumsinmlsedu uazlsammusin

5. Malignancy

= a = 1 L% 1 < 14 4

JatnlumadusmsfinasemsnmngalsnaSele andasyaln
7 2013 Viaud uazani Iemenuwingadnlumadiuownansainansnsois
UsvansmwmssnmlsaszSslugihefléduen cyclophosphamide® laes]
JoyaaHUaUINNYNea0INNaTN 2 7HeMaN Aa Enterococcus hirae way
Barnesiella intestinihominis™ M3#N60 ENA §NWUN Bifidobacterium Spp.
MaNIN3Eeh CD8+ W antigen-presenting cells laMIA cell Nxi59la™
\dienriu Wo Akkermansia spp. iWUENsNINO TR IMUNAE T
NSL%& I@EJQ‘U £19 anti-PD-1 monoclonal antibodies (PD-1 @9 Immune check-
point receptor U T-cell ¥nwvh# inhibit Manaedis T-cell)® vaauidmsls

NSNS NaUYeI Akkermansia spp. DRI IIANLTLANTIN
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omsninlsanzSeludihe | Sauiu® feiluiagiumstgneegaarse
fhaulanfilselomtlummhininmlsesnzSale lutlagitdosyasoaius
 pEnlmaduemnsiinasamasnsamSslunaamauavng i aziss
A l&lnny® nzSediu” uSefusan® uavazSaannaNmMaAue T 1w 1S9
™ e lun® legsgmsdgnaegaasyludihelsaagSdodubes
Itdl ¥ a =y t:l a I ° A% d!l L 1 g (% 1 %
InsiAdasfimsfinuifsidisnowhl1#nm Wasandihamaiisnlézuen
Ao o Aof Y Ay o o i =2 o § ¥ oa A

inihtiafivh W Rduiue madgnegaans: Jsonavhldifiaenaidesnn
X Tooa X

Tulaenanngluuslsadinge

msuUanrirggons:Tuds:indlng

mdgnenegaastlulszmelng WetuaSousnlwdavusnmes o 6.
2020 ¥hlaefiaummdmhemaiue1vs MedmnenysFans AnLuNnemaes
a (% 6 & | 2/ |
anendessswenses loglogneesaanssudihometne o 518 weulss
WENLN&6IY community-acquired pneumonia WAz FSUMISNIIGILILN
Ui ceftriaxone WaE azithromycin Sywisuaulssmeinaiui 2 fihese
187 3-4 A39 NAMTINGIANTLNY toxin B 489iTe C. difficile fileRele¥ums
Aasieiiu umcomplicated C. difficile diarrhea gthellésudagyauazsingu
Tadhsasanide Idsumslgneegaamzaiadentfanm 200 fadanslaems
sumermantin uiudieandiheemsdan thugansudung wdsswhe
A L v a A | [ o 6 o
Fihe diheldndamummesfiusmndihausndiuam 1 dlensindsmstgn
MegaATE NUNDIMILUNGR Tegaasyiuay 1 @33 Bristol stool form scale
3-4 uazlinunmzumsndauainmstgnanegaats:

SUIA1S9IO1S: (Stool bank)

ot a6l 2012 ANENITNIMILWNgaIN Massachusetts Insti-
tute of Technology l#HadymATgaNTZL ATah
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L M3 EmMnSIdiaseyImsunwne (Imaging)

1I. mﬂ%%’assamaﬂﬁﬁﬂ (clinical parameters)

2 [ a o 6 .
I ﬂ'liT‘ﬂﬂ’]W'i\?%%ﬂ%EWl'Nﬂ'ﬁLLW"(IEl (Imaging)

mﬁﬁaﬁmmﬁ%@ (Differential diagnosis) Lﬁawuﬁaﬂué’umﬁmw
LsAtasuyemsunng andfudnenisaastoulnuaInnwaNEusanssulay
1l 194 cirrhotic background Uag dilated bile ducts Us¥3@g1e 81mM3
Tladeiieseinee) Mainaueasdiu (liver function test: LET) enHanmiuea
VL’D%ﬂéﬁ_lé/ﬁ WU (hepatitis virus serology) L8 tumor markers ik AFP (Alfa
fetoprotein) mﬁﬁaﬁ&lLLaﬁIi@mﬂmwnaﬁaﬂuﬁuﬁmmﬁwﬁmﬂmﬁdam’m
LGN MR LN SAI0IR UL Lass R laLWINITSNEN RN
=) 9 a (9] a 6;:&‘ %2 1 I % Al
Nm‘swwmm@uﬂm@mmﬁﬁmﬁmmﬂﬂsg@mgﬂﬁﬁamumwamuaﬂ@ma@ﬂu
MO LAMWSIFITASUINTUNNE eI

1.1 Convolutional Neural Networks (CNN) Lﬂﬂ@i@ﬂmﬂimmﬁ
° 1% 1% L. Ao [
mmsl%sl,mmmﬁmmmamu,gﬂmw (Image Recognition) laeifiduaai léun
o A > s 4 o ave
mgﬂm’am’sﬂmmmmsmumi Convolution Lwat,wmwast,amimugﬂ
input Nnsitlauguvisnad i lulisunsadielFlusunsadelumams
WL (pattern) Biusausiall Mniuiinadns (output) N1l6 aete lu vy
Tsiea Neural Network WoiBauitsy weight uas Y AGNIZLIUMTEY

1 v v
T#53usiae combination 989 feature fichathwiinanudsimangiisazls
2 1 ]

I@w&mizmwf%f&mi%gﬂﬁweﬁwLﬂaﬂimmﬁmma%‘mmm T0U e lFenanw
AAWA® (error) MNMTYNUNLAARS LLFIaLIaL

¢hoehamsld CNN TulsasziSeduigunf Toiun

- mMavseslsngastaulueiy (Detection)
- maAdasuriieaasiouludi (Classification) logLNdeEadile

samnueniaudInainsoulsaf il ldumss (benign) fuseelsafifungs
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_ 4 4 A o mm o A y o Vo ¥
(malignancy) lansiitnaedasiiaansnan Wmsitasatiavastianlusuls v
SmeojN malignancy VLG’T LN HCC, cholangiocarcinoma (CCA), lymphoma Lag
metastases LLazﬁEjN benign VLG’TLm' cyst, hemangioma, hepatic adenoma,
focal nodular hyperplasia Wa¢ focal fatty liver (ﬁdLLﬁmgLu 151991 1

- Liver Segmentation WaUsefinSanasua9siu (liver volumetric
assessment) o1 AUAoUNTHIG (hepatectomy) FILEAS 1 @1519% 2

Tuunenaiigideanarasaiinedunanlumsth Convolutional Neural
Networks (CNN) 3l lunsifassiiauasionlusu (Classification) oe
[~ A v ndl o [~ o ] 1 E4 g dg.// % 1 =
dunmsagtanamdssiviiusnaenanaunihii Toefidusauranasnannag
o A & € 1 v P o VY A €
b mm%tﬂuﬂiﬂamma@am mnaasnsynauIsueulanysehisgan
MNSIEITRSYIMSUATE ot ae

A X Y ' aAn o Y Y 9] R

luntiazendhaenamaitaseiouludulaeld Deep learing (DL) way
CNN smiflasammenaistiaanaimasasdiu” dunoudsse Ui (GU# 3)

- NMITILTINANNTLSEABNAIMSY096U (triple phase CT im-

T S ne X veae 1w .

ages) Nitaurtiaene Muwndaula laelunuiddei wnamm@ﬂaﬂmu
1w 5 ﬁfjs\l VL@gTLm' classic HCCs, AauNZISIDU 9 ‘ﬁiéﬂfﬁ HCCs, indeterminate
masses (Lﬁﬁu dysplastic nodules), hemangiomas, cysts

- USuaneuazaiiaaad MEmwlimansiuafiooas CNN flasieaw
23N (resize it to dimensions appropriate for the CNN)

- Banusnoslumwdianula (region of interest, ROI) 1t favblugiu
LaZYNNN2958L (label) LSHmMaIna e mMyAna e auaInath

- WA ugY (image augmentation) I@aﬁ%mi@hm \TU IV
s/l Aeufienmsnisnedh (horizontal flip, vertical flip, rotation), MILAN
NeauduaEne T IFmnuansaaniasl (add noise) HBRANANIEINTAE
PDIANH LI UG

o M v @ ) ¥ L.
- %WEUVIVL@WIGW\I@NWLLU\‘ILU% 2 &% bAuA Training set way Test set
Training set Wiy M3vh set JUMwsNaawlH CNN Beudand)
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A19799 2 UNAMNARNWLAYIAU Liver Segmentation saginALtA artificial intelligence

Reference Task Modality  Technique Samples Performance
Dou et al.  Liver segmentation CT CNN = Validated on VOE 5.37%
(2016)24 from other CRF to MICCAI-Sliver07  RVD 1.32%
abdominal refine dataset: 30 CT ASD 0.67 mm
structures segmentation images (20 RMSD 1.48 mm
training and 10 MSD 29.63 mm
testing)
Hoogi et al. Liver lesion CT/MRI CNN 164 MRI and Dice score 79%
(2016)*°  segmentation 112 CT images
Lu et al. Liver segmentation CT CNN Validated on 40  MICCAI-Sliver 07
(2017)%  from other CT volumes taken and 3Dircadb1:
abdominal from databases ~ VOE 5.9 & 9.36
structures MICCAI-Sliver 07 RVD 2.7 & 0.97%

and 3 Dircadb 1

ASD 0.9 & 1.89 mm
RMSD 1.88 & 4.15 mm
MSD 18.94 &33.14 mm

BN8LWB VOE: volumetric overlap error, RVD: relative volume difference, ASD: average symmetric sur-
face distance RMSD: root mean square symmetric surface distance, MSD: maximum symmetric surface
distance, CNN: Convolutional Neural Networks, CRF: conditional random field

Snwoiziivennmanerastowdasendunsazaiin loglusargUmhansausiv

9 a 1'% Yo an (% | 1Y vaA ) !
a']\ﬂaﬂa'mﬂa%vlmiﬂﬂ'ﬁ?%ﬂ%ilLL%%B%LL@’J I(ﬂ "aﬂfﬁ’)‘ﬁ gold standard Lot N84

Tne5sBunng (radiologist) WSRKNaMIWENTANEN (pathologic reports) &9 \d

AEuHERSIUGUALH CNN Geoudann fazifinanugnéiosusiuaas CNN

1% X @ A o . . o o =
Idsnnaw fufsnaasiunen “image augmentation” luilaqriulsaifidasy

o Ao A . @ i 9 A A o
’D']GJ']WD%?:I]V]%@ Eﬁ’]ﬁ@sl,% training set @‘I’DSLII%L‘VHEL@ LL@]I@ HAANMIADEIAUIN

A A
HINENA

A = I Ve A
Test set A8 set ?JadzﬂVlLiWLLUG»L’D LWBEL%L%W]T‘/]@H@‘Uﬂ’ﬂ&lﬁ'm"ﬁﬂi‘%

UINSSUUNINUS:QUGIWOMSIUDTENa-QIASIIWUEISALISOAUUGLIND

177

» &



»!I Jl

Training phase CNN = convolutional neural network

| DICOM images (n = 460) | DICOM = digital imaging and communication in medicine
g JPEG = joint photographic experts group
Image capture Python and Pillow
< 5 images per lesion )
< 7 lesions per patient Python and Chainer

| JPEG images (n = 1068) | Teaching data
Crop and resize
Augmentation ﬁ
| Input images (n = 55536) | |:> - ':> W Iteration

Testing phase

| DICOM images (n = 100) |

Image capture -
Teaching data

| JPEG images (n = 100) |

RS Performance
@ Crop and resize ﬁ evaluation
| Input images (n = 100) | I:> | Trained CNN | |:|'>

sUn 3 fMadumsitededeuludulunmenzisdresiiunes Iaeld Convolutional Neural

Networks®’

MIeNEgL289 CNN ﬁgﬂﬁ%ﬁd%ﬁ namfe asanBaugaud fasduns
nosau 1a emmmg‘ﬂﬁ CNN laiwwendiusnnian (@elsll¥aeln training set) s
yeEL CNN P13l accuracy, sensitivity, specificity Ve o Tumeitasiy
Aonludiumsina (class) 7 leusls dedhachsni3duil Ae 5 nas

Swanaa9 Test set azuanenerulimugriiurmue udsndug
dhutltos iu Tueniy aﬁﬁa‘hmu@ﬂu Training set 55536 JUuazlu Test set
100 30 Aofludoman 555:1 asnidiasnedguandngiifu training
set L‘ﬁlaﬂau CNN

-sh31/l Training set shuidhg convolutional layers AUNTEVI0ENAY
Fl CNN Fisnanssiiensinmmiangisdnosiaaasanasivld (CNN with fully
connected layers)

-yhmaneseu CNN fissaiu loel¥5ulusam test set Autiafinlalu
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Aavian aLsufuenauaananaes ALgw lumAdeinemudy accuracy
I@EJLLEJHLI?J%WNE‘U phase ‘17161,‘95 nanfe gﬂﬁﬂu Triple phase, Non enhance
phase, Arterial phase 8% Delay phase

1oN? N CNN 7ildnanly Taqiiudefimahuwiansanilyasfivg
slugﬂl,muﬁlm UM ZAMNSIFATASLMIMIUwng @ Support
vector machines (SVM), Traditional machine learning algorithm528 %ﬂ@j

. 2 A a Ve
UFAFITDENILNNLE S\IVLG‘I

II. ﬂ‘l‘ii‘f‘fl’aayluaﬂ’wﬂﬁﬁﬂ (Clinical parameters)

=1 ° [ Aa 6 v o 6 £

Fumshwianssaiynnssieganlluwmsmensdaiusvasdays
MenaTn FeiinaviidayarSannsnn dnathsmahanldlumaguasnnidie
lsanzSeutgunfl 1w mehdeyameedfinammenadniudiiarnens
MaUAUaIsaMISNW Fedtenee) visanenTaldarmIseatia luunanail
o A o > o a € a foy o Aa
Adenmeandaehomsldutanssadiyanssivgan Fhdemsitadeifing
| 6 o Aa 1, [~ a | 3| PP tdla
sawennsnidnmmssantin e lsannSeiungugi Tasudadugiefie
o h¥adiudniend (HCv) uaelifindehiadusniaud (Non-HCV) (1) log
mamenadiutaasdoyamendin l@un

faA |

- faduemuihe 1éun oy, e, USannuaanagaatitnsdafuiu
N34, W%, Child-Pugh score LagNamIasamaviasldiifing LS
mﬁmﬁa@, AST, ALT, albumin, total bilirubin, PT activity)

- SadudnunaunzSeiy [eun AFP. DCP, 29afaunsiss, Sasan9
PRI (HCC stage), ﬁﬁ%ﬂiﬂﬁ&iﬂ’;&l\lﬁﬁl (hepatic resection, radiofre-
quency ablation, trans-arterial chemoembolization)

wﬁdmﬂﬁﬁagaﬁ”’wmm&Jmﬂumﬂ@&fl,%ﬁzymumisﬁméﬁﬁ@@hm T
1%01%358&1% Data Mining, Decision Tree k8¢ Random Forest GJQL@T‘ET@H@‘]J
 Haseiifnasion NInSeaTINITeRTInYaIEih ﬂumjuﬁﬁﬂ‘m éun szee
2p9NL59610 (HCC stage)
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A

€A o

rievasnInnTIndynLsiugi nUna I M amna NN ENRUS L
Snwousth Lo
Lo A Aa ! A 1% & > A

- Data Mining %387i58n791 wilasdoya {Humssiusintayand
Pishasnn ndsantimdendauiisulaazinm uashdeyasninGeslfiveng
Aulseafiazanedn  defoyaliadsdoud wismnsunagounnaives
Tueafissausmedoyailunaldinasinannow gavhuhluealdlfadsle
malemzidayamanaiin dauanslugyd 4

- Decision Tree Lﬂumil,%w%ﬂmaﬂﬁﬁumﬂﬂizmm (Classification)
v < ! ' v ) . [y
Fagananidunan (class) 6199 I@ﬂelmmaﬁwmz (attribute) mawasgasl,umi
NuunUIzinn wﬁqmﬂﬁuﬂﬁa;ﬂamNmﬂmmméﬁL%&J%Lﬂuéwé’usl,mmuﬁd
o b% o @ £ = v L.
sl nemaddnannliiios TaemsiGeuians decision tree laloaaansn
SeiuguanuEFrnsloya luauiadulddia

- Random Forest {umsihian decision Tree SN IsannanTInme
d ¢v  da . 5 LX . “
WoAemzidoyafiianadudonsnndsin faugnsugld 5

uonanHEsRlanaadue) 1u Logistic Regression ieusnsnsneine
QI Aa & A a a 6 Q/él o a o v
wisndialet loemsidenafiewastiynsyfingsnld duturfiouazenududon

12 tdl % o a I3 %3 o [~ % 3 as L%

sasdiyafidasmevhmsiiemzh lessinddudasldnaeitandsznaumuly
uFasiuRaURIMTIATIER

TuilaginumnesisnsnsnUfes e wianssadiyanssiugidnand
dulumasnidiuiinvassmed lfouyniEas Tindememsunns Feuiansas

Data Mining Phases/Step

Define the I entiify Prepare and Model the Traiin and) Verify and
problenn required data pre-process data test deploy

gﬂﬁ 4 Data Mining process
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Single Decision Tree

C&..

Random Forest

o
/‘\Cla\% ‘ ,’Classl/
¢ocen » (R X
'EX LX) e
. ’/.\‘Classl z
"C.Iassl o ¢
R XX °
. ."C/Iass.z
,‘C\assl/\ ./\.‘5'
s o000

E‘dﬁ 5 Decision Tree k8% Random Forest

Tryaysydngidnands glumsnTadansas Hase Snuaamadiemadie

sashee) lasgreanmssruaaunme aanumaSuazssinsmnlums

quarihe ludnmaslsaszuumadiuesuasdiufigmdenmwinnssadiyan

Usziwg [Wdhsnfiumnmashssnn daumsthwianssuilyanszivganss

Tumsrhamguagihalseandeiulgugidmeasdandisdu bihazdiuns

TEnm3sfitasumemsunnduarms 1#9asansnadin (clinical parameters)

Aiouwntaduacedeh ensdanudhlaluBdesiugmaamianssatiyan

Uszinguaznistszend dansddanam azgae ifinuszlomlumessossse

naNWIdefaiistlumisodihelusman
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