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L7
NUI

AW 5 CECT axial view waagfthoneiieniulutiausnuesensts uasndsanfnnuly 4 dasi 74
WAAY acute interstitial edematous pancreatitis 39U Acute Peripancreatic Fluid
Collection (APFC) iiafinnuly 4 §Unvi wuin & Pancreatic Pseudocyst (P) \AnTu

AW 6 CECT axial uag coronal view Y088 Wane Acute Necrotic ollection (ANC) 74
CnanduAnsglnnzaImns (Stomach; S) Tanfuinisaasiuvevaontionng Vilatanvue
Y9UNUVINEBAUNEIU (Splenic ischemia; Sp)

AT 7 CECT axial waw coronal view ma&;ﬁﬂ’smmﬁsnﬁu keimdg Pancreatic Pseudocyst (P) 74
nondennszinzems (stomach; S) uazaldianauglefiiu (duodenum; D)

AW 8 CECT axial view waagfthedusausniauidoundu 75

AW 9 CECT axial waagftelsadugausniauioundusuuss (SAP) 75

ami 10 Fupounsgualnruimaitaelsadugousnauidsundusuuss 81
1ne American Gastroenterological Associat

A7 11 CECT coronal view wans infected pancreatic necrosis (§NATAY) 85
Turfae post-ERCP SAP

AW 12 CECT axial uag coronal view uazamiiaeiildsun1sitade post-ERCP SAP 85
with infected pancreatic necrosis (infected WON)

A7t 13 Endoscopic necrosectomy WRUMAAUBIINS (M3 LAMS) (A) waznsians (8) 86

ATl 14 Video-Assisted Retroperitoneal Debridement (VARD) 86

AT 15 Gﬂgumaumiﬂl,t,a%’ﬂmﬂﬂw walled-off necrosis 87

wanmIguasnuuEaldng

AW 1 Anatomy U84 rectum sagittal view WinANuduRUSYee anterior peritoneal reflection 96
U valve of Houston dufuusnafivauenindu middle rectum

AT 2 MRI 284 rectum sagittal view Wi upper border 984 rectum #® duauuAfianain 96
sacral promontory 1Ugs pubic symphysis

A3 andheile total mesorectal excision nMwaanile specimen fdu complete TME 97

mwﬁ 4 Definitions for T, N, M (Tumor, Lymph nodes, distant metastasis) 99

nsdanislsaganisanldvedniaudeunau

A7 1 False diverticulum 105

A 2 weBamvesnsiin diverticulum 106

AW 3 WuInanIsEnen acute colonic diverticulitis 117
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AT 1

AT 2
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AN 4

Venous ulcer andanualy punch-out lesion, dirty wound base Iﬂaﬁ@?%mﬂﬂagjﬁ 124
medial gaiter

Ischemic ulcer & dry gangrene il right fifth toe 125
lschemic ulcer Waas dry gangrene N8ITSN Ray’s amputation of the right 125
second toe

Neuropathic ulcer wansuralusnuvitsfiin repetitive trauma 91nn1348e 126

defensivemechanism AgEUNANUVDULNABAAINUITU LWUU punch-out
Ine7l wound base & granulation La3gyf
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Neuroischemic ulcer Lintusiumus weight bearing area wazilin1zu1vIALTENBELAY
3\1ﬁ5ﬂwmwaaﬁyjﬂ ischemic ILa¢ neuropathic features

sunuslun1sAaTnas

n1530 ABI

nshddnedlunasndannidlunatelaeldoansiwninin

AT 1 auduiusiumiaves risht common carotid artery wag right internal jugular vein
A 2 fummdsnisii blind subclavian vein catheterization
1pun3s puncture i deltopectoral groove l@se interior border 484 clavicle
AT 3 I probe WUV transverse Tun15¥1 subclavian vein catheterization
AT 4 I probe kuu longitudinal Tun15vi subclavian vien catheterization
AWM 5 I probe WUV transverse Tun15¥1 femoral vein catheterization
ilosanilalan
ANl 1 AUae malignant phyllodes tumor Winuugeifou wHafiRlsuaziinsvened
YOUAUADARIUTIEINS
Nl 2 wulaunsuuardansignnvesiiUae phyllodes tumor
AT 3 aNwREINE15INeeEUe malignant phyllodes tumor
NMSHIANFIIUATUY
awdl 1 msRamILInIMIIdRdn sl fudeinaudstiagtu
A 2 nsasuadiiensEndRanuiu
AT 3 Intraoperative ultrasound guided surgery

WALANISHIAALNaALLREUNUA U9 VA IIINITANLATUNDINNINUA

2N 1
AT 2

AN 3
2N 4

ﬂ’]‘l’\lﬁ 5
ﬂ’]‘l’\lﬁ 6
ﬂ’]‘l’\lﬁ 7
ﬂ’]‘l’\lﬁ 8

nmsidnlagldinaiia Y-shape incision

msnngUReuaHaalla Y-shape incision Tngifiuguanimaensn 2 qa
MIAIUTI9704 mastectomy incision

nsHAnlaemALlA Modified V-Y Advancement technique
nImanmnewshiaveuatea tear-drop incision Tnefuuviasememiiognaily
%LLasé’mﬂ%wawa@ﬁwzagjma@huuaﬂ T,maﬂsamqudaumauﬁaﬁLﬁummq%’ﬂLL%
vosrheiey

NsHARlABALA waisted-tear drop incision

MsEARlABMALA “L scar technique”

nmsidnlagldvAinn1sasNalLu triangular-advancement technique
msidnlagldinaiia “the angle wings incision”

A1SHINANABABINNTAILN1THBINADS

ﬂ’]‘l’\lﬁ 1
ﬂ’]‘l’\lﬁ 2
ﬂ’]‘l’\lﬁ 3
ﬂ’]‘l’\lﬁ a4
ﬂ’]‘l’\lﬁ 5
ﬂ’]‘l’\lﬁ 6
ﬂ’]‘l’\lﬁ 7

meimaluteseniidflunsindavasnems
N159AYI7 left lateral decubitus

N159A%1 prone position

N159A%1 semi-prone

N19979 port position Tuwi semi-prone

119979 port position Tuwi prone

Operative view
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Operative view U310 supra-carina
NTLA1EUIIN azygos vein

nsfianag clip 8 hemolock
WAINSlUNISIAIENADADINNS
NIARBINABABINTS

Meso-esophagus

N19979 port position
WUINSLUNISIANENTELINIEDIMNS
N3 extramucosal pyloromyotomy
N1989 neck incision

NNIARDINADADIMITUTIIUAD

[l ¢4

nslienaiivnUngamgiigamamiindosseuinsinda luaziswunsnszarefibaydesio

2N 1
AT 2

AN 3

2N 4
AN 5

ANT 6
AN 7

ANT 8
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3

nstuaieouves peritoneal fluid

it ianisnsznevesziuieytesies wie Sugarbaker’s Peritoneal
Cancer Index

AZLULANNESAVBINSHIAR (Completeness of Cytoreduction Score; CCR)
msvhaueaedostiunuaugungifldsewinmslfeuaivinluresies
(A) AnudnguYets1 Mitomycin C Tu plasma waglu peritoneal fluid (B), (C)
Wisuauuduaes csplatin wag doxorubicin Tu tumor nodule, plasma
wag peritoneal fluid, (D) wanslidiunseiuds tumor growth
Slegamnfgatululususiazyie

M3AnY RCT 489 Vewaal VJ uagany (A) Median survival lunga HIPEC 22.2 Liau
uazngulalld HIPEC 12.6 1au (8), (O) Survival fiflungui CCR 0 uay extent of disease §11

A5AnwYY RCT U84 Yang uazAy uandlsiiiiu overall survival
lungu CRS/HIPEC Wieuriu CRS alone (11 ifiau vs 6.5 Lfiow)

Recurrence-free survival wag overall survival Tungu HIPEC findingu surgery alone

dnwazYad malignant peritoneal mesothelioma

2. @1vndasf1ansnald

2.1 @vdagaaasanldlugiuaznansuiin

Xl

ULISINITHIN: UFWRININTNTNLATAINTIT1 AL

2NN 1
2NN 2

Anatomy of anal and perianal region

Lymphatic drainage of anal canal
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2NN 1

gunIain1ssnenssuaty

mssneuziseanldnseiaeddsnusiuiuiaiiuntaludagiu

2NN 1
2NN 2
209 3

g

Subclassification of T3 rectal cancer

MsuUsTEEEnINS s ldnsIazkwInaNsSneilu ESMO guideline 2017

Forest plot lunsAnwiuu Cochrane review wW3guiisu local recurrence

SENININTITIFTNWNDUKNFRBE19LAEN WBUAUNTIASIESAYSIAU
wilthUaneurdaly locally advanced rectal cancer
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Forest plot lun1sAnwiuu cochrane review W3guifisu overall survival
FEMINMTIASESNwnaurIdneg 1 Weuiunsinsidsneswdueivide
noun@aly locally advanced rectal cancer

Forest plot lun1s@nwLuu cochrane review wWisuifieusnsndeTind 30 Su
FEMINMIISEsnwnaurdneg1aRg s uiunsIRs sd@shwTuAueiivtn
noun@aly locally advanced rectal cancer

Forest plot lun1s@nwikuu cochrane review wW3suiflsunisiiuynning
SEMINMIISESnwnaurdneg1Rg s uiunsIRs sd@shwuAueiivtn
noun@aly locally advanced rectal cancer

Neoadjuvant treatment in locally advanced rectal cancer with clear
circumferential margin NCCN guideline 20

Neoadjuvant treatment in locally advanced rectal cancer with involved

circumferential margin NCCN guideline 2019
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2NN 1
2NN 2
2NN 3

2NN 4
29 5
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ﬂ']‘Wﬁ 7
ﬂ']‘Wﬁ 8
ﬂ']‘Wﬁ 9
Al 10
Al 11

(A) Liver injury grade Il with intraparenchymal hematoma

(B) Liver injury grade IIl with active bleeding in liver parenchyma

(A) Contrast extravasate Fuvnves right posterior hepatic artery

(B) 183 embolization AaeAa2A (coil)

(A) Liver injury grade Il with active bleeding in liver parenchyma

(B) 83 embolization 1 Aoy

N13AR9Y hepatoduodenal ligament

n1591 pringle maneuver 1aen15l4 nontraumatic vascular clamp
M3¥i direct suture Tneldduite finnfulnueiin chromic cateut vwn 0
WU simple suture %38 horizontal mattress nsdnfumstinldeann
wazmyuidunuaalés etestulalfdosudnuaneyhmadu
N19911 omental packing

Intrahepatic balloon

Hepatotomy with selective vascular repair
nsinduiiongaidonlasniandn lateral sectionectomy

n13%1 atriocaval shunt TagldanaszuieUen (chest tube) vun 36
nlUlu atrial appendage Tigin Yasuuegluilaviosuuun (right atrium)
uarglintsansegdnidumiisiiazinda IVC warliidon umbilical tape
¥ (snare) IVC fiduunuazanandsumisiifinisunndu

2.3 @UFaEANENIANLAS

nsguadUrsunallvdanidu (dedunauazuuzii)

2N 1
2NN 2
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Lund and Browder chart

Application 3D burn resuscitation fiawse download T6ng ‘17?& android
wag 10S W lnegaulng

Jackson’s burn area model wansliiiuisnsidsunlamesssuunnisuls
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Lmeams%’ﬂm@iJaaﬁﬁma:Lﬁaﬂaaﬂmﬂﬂiz@ﬂiwﬁmmﬁﬂ
Fupoumngaiuideniieduaseglunme arrest of hemorrhage
nednmavesnseanuinaluni

MsvniAdouYes zygomaticofrontal suture Wag zygomaticomaxillary
AmEUlensEgn mandible invinlvifluauAaUn@ (malocclusion)
fegraiheiléFun1sitads blowout fracture

Mechanism of injury 984 blowout fracture

Film water view gtheiiidendieglu maxillary sinus
fegraftheiniilé§un1sitads white-eyed medial blowout fracture
gRuAumilouund lifisesuimduneuenliidiu uiillensia EOM lavasiden
Agiiudeudnedl restricted lateral gaze

N3UUY classification U949 NOE fracture @alluuv09 Markowitz-Manson
1361533 bow string test

d352v83n32YN mandible

Direct and indirect fracture of mandible

#Uae bilateral subcondyle of mandible fracture vilin1sauiiuiinung
LUU anterior open bite

#3924 facial nerve #8391 stylomastoid foramen
Feg1anudnues facial nerve witay branch lufiwansstuuuluntuas
danger zone fisfnag injury e

ﬁaaéwﬁﬂwﬁﬁuwa Laceration wound &n W1UUSKNEL zygomatic arch a9u1899190AL
Fafunrinuwes frontal br, zygomatic br, tag buccal br. Snvadiailena injury
#io parotid duct dneey
medmeavendienmuusasiumtsweiethnusnatam
NMYININNIBUBNVDITUEUIN

Bolus suture U3iandluy

FandoaneszielunisusefiunasiiaduuinuLnalsase

(A, B) M5invunvaderalngliutunisnatanuliiussyia (©) nsinAnuanvedwka
Snwasriluura (wound bed) (A) healthy granulation,

(B) hypergranulation, (C) necrotic tissue, (D) slough, wag (E) eschar
UShURINTIITOULNE (periwound area): (A) cellulitis, (B) maceration

ke (C) hyperkeratotic (callus)
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Contralateral facial nerve with cross facial nerve graft
mwﬁwu%’wmmm masseteric nerve ﬂ’]‘WGiﬁu‘U’J’]LLﬁ@\‘lﬂ’]iL‘?@N@i@i%M’jN
masseteric nerve lUgauvuses facial nerve

Free functioning muscle transfer
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Wi
wadianseniaidaduuidiuuen (Anterolateral thigh flap)
LLaZﬂqqﬁJﬁﬂwa'\ﬂﬁWUﬂaﬂ
Amii 1 neine (anatomy) fiAeadosiu anterolateral thigh flap 318
ﬂ'TWﬁ 2 ﬂ'l']llﬁ/iﬁ']ﬂ‘ﬁﬁ']?.l‘l’]’wﬂﬁEJ%ﬂ’]ﬂ"UENﬂ'ﬁLLWﬂLL‘UUQ‘UENL§UL59® LCFA ﬁmé&m ALT ﬂap 319
Al 3 Flap marking and design 321
Ai 4 Asradiaians ALT flap WUU septocutaneous perforator 322
AT 5 nsEdiakanz ALT flap wuu musculocutaneous perforator 323
AW 6 Intramuscular dissection 784 musculocutaneous perforator 324
nsugnanendnuitiodaeisrindauuudesnias
a1 wdesdledldlunisiinda endoscopic muscle harvesting 330
amil 2 msBuvesirndnilafieriuiiazyiinig harvest muscle uag set 331
gunsal monitor siegilnsstnn msdemindiaelsiueunnglusin supine
A3 dundseaduden thoracoacromial artery #du main blood supply 332
Tagann line 1 10udunsasening acromial e xiphoid process
udan line 2 Imamﬂmﬂﬁ;m mid point of clavicle a\‘lmé?ﬂmﬂﬁju line 1
awil 4 Fondumiansasiin wua 4 wuRlues Una 5" intercostal space Tugfthevne 332
AN 5 Bhé'fﬂl,l,aﬂ%uméﬁmﬁa pectoralis major aaﬂmﬂ%u supra pectoralis muscle fascia 333
1m8 under vision
a6 dunislandas endoscopic retractor port with camera K149 chest incision 333
AWA 7 A5 dissection wenvaUWA pectoralis major flap boarder 88na1n soft tissue U14LABY 333
ATl 8 Identify thoracoacromial vessel i supply flap 334
A7 9 Pectoralis muscle flap harvest w¥ouiiaz rotation to reconstruction defect 334
AT 10 279 eraft uu muscle flap wazldaneszurgl3ld donor site Usawtien 334
A 11 apply negative pressure dressing for stabilize graft 335

azdaanziduden

AWl 1 Evaluation of glomerular hematuria (dysmorphic erythrocytes, erythrocyte casts, 342
and proteinuria)

AW 2 Evaluation of nonglomerular renal hematuria (circular erythrocytes, 343
no erythrocyte casts, and proteinuria)

AWl 3 Evaluation of essential hematuria (circular erythrocytes, no erythrocyte casts, 351
no significant proteinuria)

AW 4 American Urological Association guideline algorithm for evaluation 353

of adult patients with asymptomatic

AN 5 Proposed for guidelines for management of macroscopic hematuria 355
AN 6 Management algorithm for patients with hemorrhagic cystitis 356
N 7 Management algorithm for patients with persistent hematuria of prostate origin. 358

vauwsslunisguantizani@ussuumaaudaanig
amil 1 fheinmrusgnugeuinumstesaasauazinisnaifonviedaas 376
awdl 2 21mnnsI9 ultrasound ludihefifinnedaanzlaieanann lsaseugamannla 377
Tnonuiiidauveseugnimnniilagudnlulunszimns Jaanizsiude
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Guidewire oy flexible cystoscope

A Sumednaudaundy, B: usiSiweduny
msiundeaneSnmesndraiuiie dodu dartos

AnwaurgwunNzuaeUae Fournier’s gangrene IANWALUIN LAY wazBuiidngn
WA Fournier’s gangrene Agsumsimioneluudmuinsswinghunaiiidene
Aatualvgl

mMsUnunalngIansS oAy

Arluszuumaiudaanig

A 1
ﬂ']‘Wﬁl 2
ﬂ’]‘Wﬁ 3
il 4

ﬂ']‘Wﬁl 5
ﬂ’]‘W'ﬁ 6
A 7
ﬂ']‘WﬁI 8
ﬂ']‘Wﬁl 9

Film KUB wansliiuiuualuglulaen

Ultrasound uanasliidtuiavunadniule

VP wansliiuinluvielavuazuennisvauvestauway degree vas obstruction
CT scan wansbiwiuinunelnglulavwarihlunseladhe wuih awslade
taidnas

MsaanefiifeLa3es ESWL

A5 PCNL

N3 URS

Tlunszimnedaanziiinaniiaslddauvantaou (duse) Whltlunszmnedaans
wnaissiluielaanzannginanivielaanyiu

2.5 @rvdszamndasdians

vauwsslunsguadiieidenaanluauas

AN 1
2NN 2

CTA filsiFau (Left supraclinoid ICA blister aneurysm. Coronal MIP CTA image)
CTA (A)/ DSA(B) U&n9 aneurysm Ju19Lan

Usziauddgylunisguanisuiniuiiauas

2NN 1
AN 2
279 3

ANnudTuSvesladunie fie outcome naslasuLIARUTELDS
Glasgow Coma Scale (GCS) Mlglun1sUszdiuausidniivastae

Classification of head injury based on computerized tomography

Ygymidinutoenienasldsuuialunisauss

A 1
Al 2
ﬂ']‘W‘I?]‘I 3
ﬂ’]‘W'ﬁ q

2N 5

29 6

b o
XVI ]—_L‘ 4.14

Raccoon sign duiusiun1suanvasgiunslranfsweniesnnuni

Battle sign duiusiunisunnvesgiunslnandsuediunans

Halo sign 130 target sign wansdsdnuazvnirrinasfuihlodunds
nsdneuiinesanesveiegunlvanfsyeniwinuntuan (anterior cranial
fossa skull base fracture) §the91eiidionsvesiludundsda sanmaayn
(CSF rhinorrhea) Nevidsa1ngURmvnsadnseueus
anwagnIMginamansvamasndenwndlvaluaues

(internal carotid artery) @3 cavernous ?jqag”luLLéqwaamLﬁamﬁﬂ
Uinagiunglvan@sue (cavernous sinus) ilalinnisdnannagvinliidents
Tdnaandan Inewnizeanlumg superior ophthalmic vein (SOV)
viliAnensmuag ienlu AiFenda direct carotid cavernous fistula
fegranmananuesiiae 4 1o uansdnuazideymuniuInung (chemosis)
mlUu (exophthalmos) fthes1ef 1-3 flenmsmendsanesnainlsmeuia
wiEfhe5ei 4 fernsvaizusueglulsametuna
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R

m‘wﬁ 7 CT brain with contrast Lamsdnwae enhancement of cavernous sinus (*), 435
enlargement of superior ophthalmic vein (*)

AWl 8 Cerebral angiography LLam5ﬂwmsﬁﬂmqmﬂmaﬂuaqg%’a (fistula) Tnedulug 436
ssvglumsinunasnidensiian (superior ophthalmic vein ) Fsazduiusiu
91M1591U4A ALUU N1SATIANU orbital bruit wWAZATIFANLIUAES

mmsﬁwauﬁaaanLﬁaﬁuaum

AWl 1 Dural tail 442

i 2 Hyperostosis 442

ANl 3 Parasagittal 443

A 4 Convexity 443

AW 5 Tuberculum sellae 444

ATl 6 Sphenoid wing 444

AN 7 Olfactory groove 445

AW 8 Intraventricular 446

AN 9 Spine 446

auRawaaiwuldveslunisitadeusnnazlsavususanszgndundadounena
NULEUUTZA KaZAIZNNTINIEUYDIUIEUTZTAMIUY
Al 1 A) 7 longitudinal ultrasound 8atduUTEEM anterior interosseous nerve 450
¥AUFDN NULANWUYUBY hourglass-like constriction, B) Awagldulszay
meluviosrindn uanuduUszam anterior interosseous nerve WuSlgATTNIsAULAY
2 90 (gnAs), O) NMNUAAINANTIINYTINVDLEUUTTAMU AU NUTlanwase
subtotal loss U84 nerve tissue LazWUANBUEUDINITUANGEN (torsional appearance)
VOLAUUTZEm
Al 2 dulszamiildduransznuann neuralgic amyotrophy TneBuduasiinissniau 451

uarUITUeusYa Aevdutszamuinmtiu siinistanguiianas
waz ARSI (Kinking) \Andu Wiefimsviniugn iiemsuuuieadulszam
fivliAn nerve constriction 114‘171?191

AWl 3 Coronal STR image Iuﬁliﬂw neuralgic amyotrophy LafsdnuEUas hyperintense signal 453
Y99 C5 ag C6 spinal nerve

AWl 4 Coronal oblique T2-weighted fast spin echo MR image with fat suppression 453
keimd high signal intensity 489 Supraspinatus (SS) waz Deltoid muscle (D)

AMA 5 wuamsSnwlaenisiadnluduuszamuiaduiilésunaann neuralgic amyotrophy 454
MNAN1IMTINU nerve/ fascicular constriction 91 nerve imaging

Fosiesunauluyaudsnzdwes: enisitlisssuan

Al 1 InsaaanaanmusugIUngivan inferior petrosal sinus wag sigmoid sinus 461
Hulwssmaonidens u3a dural venous sinus flagdnfuydunans luftedifiams
pulsatile tinnitus aznuiinmsunszuadoniidnisluaufinund (turbulent flow)
Mty indilnssmaenidonsiil
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transverse-sigmoid sinus dural arteriovenous fistulas AMWAUEE MRA TOF
technique wanslidiuanuRnunAves left transverse sinus,

AINNANY Lleft sigmoid sinus stenosis,

ANV MRI FLAIR technique: left occipital area edema

angiogram of left occipital artery Wu left transverse-sigmoid sinus dural
arteriovenous fistulas 39uAU left proximal sigmoid sinus stenosis

CTA Iuﬂﬂwﬁﬁmmi pulsatile tinnitus WU unruptured left parietal AVM with
dilated left parietal cortical venous drainage

MRA 1ut}§ﬂ28i’mmwﬁ 4 Wil right sigmoid stenosis, venous drainage 211 AVM

%izmaadgj left transverse-sigmoid sinus

e ie a1 SO ®
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MAEAANRDRINNTAANUYBIMUAULM

Surgical jaundice in management

307 dunlann*

“Jaundice is the yellowing of the skin and sclera due to abnormally elevated levels of bilirubin in
the blood”

Jaundice mnefls szdulaguluwsinnnndt 1.5 fadn3usiondans Gin./ma.)’

Indirect hyperbilirubinemia 88l 526U direct bilirubin U1AAi13eEaz 15 ¥4 total bilirubin’

Direct hyperbilirubinemia #u88e AU direct bilirubin Hasnindeeay 15 Va4 total bilirubin®

Mg ARG (obstructive jaundice or surgical jaundice) Lﬂumwﬁﬁmiqmﬁguﬁuaqmmﬁuﬁwﬁﬁaulmﬁlé’
SuldFausluiasiu gaid vietd wudslddndndu amedsuludeddsunsinm feismsidanionish
sinoms lnefienldfndeidosavieniuiiiuiousnitadsnnameivliimdsmnawndu uwidddidu 3 wwy

A9 pre-hepatic, hepatocellular wag post-hepatic (M5197 1) Tneiiswaziden Al

Pre-hepatic

Pre-hepatic jaundice Ain Nmidignstmsvhansveadindenuns (hemolysis) flinnnanArianansaves hepatocyte
lunswaeu unconjugated bilirubin 1w conjugate bilirubin AN5YaLYBRY (Liver Function Test; LFT) agwuin
i bilirubin geluiiesegadien Fawuindu direct vse indirect hyperbilirubinemia fAild Tufiuaing uidnNIzNU
indirect hyperbilirubinemia 11nn31 Tuae#t transaminases wae alkaline phosphatase Uné @dlunguilsinagnsiany
A A v N ' a v N A’y Yy o v a va a A ' a o
1399Fn32u78 Mevzmdsdliinn wulldhulavseldfinld Jaanzddy onaflussifdudennnou Turasnlsadue

fionaude isolated hyperbilirubinemia nawvfulsa congenital LU Gilbert, Crigger Najjar %38 Dubin Johnson

Hepatocellular
Hepatocellular (intrahepatic) jaundice Ao N13w7 hepatocyte laiauisavirnula aruuniliinazidu
M3 uptake %38 excretion conjugate bilirubin 11 biliary tree 161 A1 LFT aswudnfinisiisuuesvia direct wag indirect

o

bilirubin wazdNIINISLALUBY transaminases LW 910 viral infection %38 drug induced hepatitis

Post-hepatic
Post-hepatic jaundice fi finmMsaagiuvas biliary drainage Inganagvuefisd extra hepatic part inlviny

SnwaNLTUYDY conjugated hyperbilirubinemia Wag alkaline phosphatase gﬂ‘“ﬁ‘u

*5aWe 118571934

AN513TINSWINNG 7

Volume 1: a1vidasmaniinluuasdaemansiamsyie - [T 11T 3

A



A151971 1 Differential diagnosis

Pre-Hepatic Hepatocellular Post-Hepatic
- haemolytic anaemia - alcoholic liver disease - intra-luminal causes, such as
- Gilbert's syndrome - viral hepatitis gallstones
- Crigglre-najjar syndrome - iatrogenic e.g., medication - mural causes, such as

- hereditary haemochromatosis ~ cholangiocarcinoma, strictures,

- autoimmune hepatitis or drug-induced cholestasis

- primary biliary cirrhosis or primary - extramural causes, such as

sclerosing cholangitis pancreatic cancer or abdominal

- hepatocellular carcinoma masses (e.g., lymphomas)

d@uflenuves cholestasis jaundice Fsaznuludrsmateiay Ae AMeieni “fail of formation of bile
%39 bile transport” FuAnlanaus hepatocyte aufls ampulla of vater A1A5H1UVBIHUVILNU mixed indirect
ae direct hyperbilirubinemia 3gWU transaminases Ejj\‘ﬂﬁ wuslaidu intrahepatic (hepatocellular) wag extrahepatic

(post hepatic jaundice)

Physiologic of bilirubin metabolism? (i 1)

1. ndsnidiadenunaiignyane fisha hemoglobin avgnudsseensilu plasma

2. Macrophages 9% phagocytose #1 hemoglobin latlu heme wag globin

3. Biliverdin #ign oxidize 910 heme aiAsnLdu biliubin uazgnUaseIdng plasma leduiu albumin
Tugwiv

4. Indirect bilirubin-albumin complex %Qﬂ@jméﬁmmu hepatic cell membrane wWasudu conjugated
bilirubin tedu bilirubin glucuronide (5owaz 80), bilirubin sulphate (5e8az 10), other substances (58ea% 10)
Taedi bilirubin glucuronide %gﬂ‘ﬁuaaﬂw’hﬁ bile canaliculi

5. @2Uto8Y9Y conjugated bilirubin %ﬂé’UL{hé plasma @2ulney 9191 extrahepatic biliary tree 9gHU
\i1ganld conjugated bilirubin azgauuaiieludldivasunduliidu unconjugate bilirubin uag urobilinogen
unconjugated bilirubin g NARTUNR UG NIEUATBAN NN portal system (enterohepatic circulation) &3u urobilinogen
99N oxidation 10U stercobilinogen Fuaann139g931521TU stercobilin &4 stercobilin iligeaisndudindes

Tuwauedl urobilinogen gnandundudueenmsla@ainlitaanizidvies

" 4‘\ o a ¢
S ANINIYINTUNNY
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Biliverdin —— Bilirubin

Unconjugated bilirubin

-

-
™
il

Plag

Urobilinogen

-
L L

Conjugated Bilirub

Oxidized by
bacteria

AW 1 Bilirubin metabolism uay enterohepatic circulation pathway

Intrahepatic processing of bilirubin. The unconjugated bilirubin bound to albumin is delivered in

the blood to the liver, where it binds to the cell surface thus dissociating from albumin. Bilirubin enters
into the liver cells and is transferred to the endoplasmic reticulum. Inside the endoplasmic reticulum
bilirubin is bound to glucuronic acid through the action of Uridine Glucuronosyltransferases (UGTs). Water-
soluble bilirubin monoglucuronides and diglucuronides, which account for 80% of the total conjugated

bilirubin, are transported into the bile canaliculi by enzymes such as Multidrug Resistance Protein 2 (MRP2).

Effects of biliary obstruction®*

@

HAUNINEBUIN cholestasis YupguszevIawBINTARULAZSEAU biliubin dnansenusieeTelwsng fsil

Intestines

O Function

- Maintaining the normal integrity and function of the intestines

- Maintain trophic effect on the intestinal mucosa by increasing the villous density
and inducing hypertrophy of various components of the intestinal wall

- Bile acids inhibit the growth of certain bacteria such as bacteroides, clostridia,
lactobacillus and streptococci

O Result

- Leading to septicemia by overgrowth of gram-negative bacteria

AN513BINTWINNG s (-—L
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- Alteration of intestinal tight junction expression and increased intestinal
apoptosis, causing exacerbating the gut injury

- Decrease hepatocyte macrophage population due to accumulation of bile
acids in the liver thereby permitting spillover of endotoxins from the portal circulation into the systemic

circulation with the release of pro-inflammatory cytokines

Liver and coagulation system
O Function
- Fat soluble vitamin absorption
O Result
- Efficiency of factors I, VII, IX and X
- Altered antithrombin lll, protein C, protein S and heparin cofactor Il synthesis
- Severe functional derangements of the hepatic function and mitochondrial

dysfunction leads to secondary biliary cirrhosis

Cardiovascular and renal system
O Result
- Reduction in peripheral vascular resistance resulting in systemic hypotension
- Depression of myocardial function

- Profound natriuresis and diuresis, leading to volume depletion

Central Nervous System (CNS)
O Result
- Long-standing jaundice leads to the formation of pseudo transmitters which

predispose to precoma and finally into a hepatic coma

Clinical evaluation*’
fuasfiundasarmsiamdasindnnislunisionsan dadl

1. Determining the obstructive nature of jaundice #nUs 38 M$29319N8 FNAUNANITNTIY
blood chemistry wieuanindu medical wie surgical jaundice

2. Impact of jaundice on other organ systems Tunsdifinunenaaeduan surgical jaundice v
AsfimsazUssfiudiely Ao fuhsfiamessinudidoamsudlugniduniolsl Wy nnzinde lnne “av

3. Identifying the level for obstructive jaundice NM3UsELI UM VDINTTR AR UL KA BNTIUNY
M3y Feamsaviild Menazsinda wu s ultrasound @

4. |dentifying the cause for obstructive jaundice

5. Postulate an investigation algorithm and plan of treatment based on the clinical finding

T dsdvnisuwng
6 IAJ_L Volume 1: 1971A88A789

J
o

NazAagmansIanIE NI

Aoy



History taking

Obstructive jaundice § U303 winazwueIn13AU (pruritus), 99152839 (pale stools) wazYaazdidy
(dark colored urine) grilonsideunduinumeeinisiinieaniuein fumdes 314 (Charcot’s triad) Gadunniy
a | a a & %A " v ' o Aa a ) [ Y] .
Inunenviinsiniereniaund (cholangtis) fwusiunmeniinsdsuwlamesseaunuiand (altemation
of conciousness) UagALFUAT (shock) Lansindimsfialdesunssanvietnfidgnszuaiiion (Reynald’s Pentad)
awnnsaasuTiiinnuess eanstinazlinin (painless) usnvaznudmiinaalauin (weight loss) wenanil

UseIRlsauseanda e9ld Useiandn feiduuseiRddglunsitdadouenlsa

Physical examination
MInT19319Me lAuA general, abdominal waw rectal exam anwnsansaald ol

1. N1TATIINY icteric sclera WUITEAU bilirubin 11NN 2-3 TaBNTUABLATENS

2. NIATIAVDY L‘%'mnﬂmiﬂ sign stigmata 984 chronic liver disease %39 portal hypertension
19U caput medusae, spider nevi

3. ASAEN hepatomegaly 1138 splenomegaly ynaanla gallbladder ueilaitdu (Courvoisier’s
law) nulaliveedszinaifosar 20 warnsranuensasnainAdsialsangy periampullary cancer

4. 151379 shifting dullness \iew ascites

5. N1IAT79 rectal exam QAYBIRINITLBIINUGNYLYITEETA

6. N19M137991 rectal shelf

Laboratory

N131379 Complete Blood Count (CBQ) @,mw%mﬂ‘%mmauﬁmﬁammmast.ﬁmLﬁammﬁa@;jﬁﬁmiamﬁa
$adrevidelsl n13g direct blood smear sgtsgdnuazreaindenunIvio Hemolysis Patter (HMP) I uenanndl
pnsvihauedlauasind susinszuenaNkansENUsie cardiovascular iag renal system Tngnssatnnsifindures
bilirubin W& auldnguiiinagmueimslées

N13M3AAINITVINNUVDIAY “luﬂfjuﬁm'ﬂu post hepatic jaundice A1 direct bilirubin fhaganmitiesay 50
484 total bilirubin Tungsl intermittent obstruction 813 bilirubin %ulaiq&mn (il 2 uay 3) Msudanardug

v
Y o a

ile fadl

- Alkaline Phosphatase (ALP) \Hueulesifi bile canalicular ve4 hepatocytes ALP %ﬁmgﬂﬁﬁu
Aeoudonas 100 vesnuld Tnsasnugedusnnndi 3 whaeseUnd

- Gama-Glutamiltranspeptidase (GGT) Lflul,aulszlﬁﬁagﬂumaéﬁuadai’mwmaéﬂﬁm WULNTIRU
MR uasdugeu niinmsvinanewes hepatocyte GGT srgnaanulunseuaidonls

- Serum Transarminases (ALT, AST) enawugstuldidntios wienanugatuldannlunsdiiidu acute
obstruction

- ALT @ulngy 11370 cytosol veiad du Tuvaisdt AST @$1937n qytosol (fesag 20) way
mitochondria (3aeay 40) AST fiausmizlunsifadelsadutioandt ALT ifesnnuiarnwanseens leun

lung, brain, cardiac muscle wag striated muscle 1Uusu

AN513TINSWINNG 7
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- Prothrombin Time (PT) AWANAWH04IIN NM5aAN1SAATUYS vitamin K aan1sasns factor I,

VI, IX, X

mwﬁ 2 Hepatocyte

Patient with jaundice |
i
lab

= Hemogram (CBC)
= Bilirubin fractionation
= Transaminases
= Alkaline phosphatase
-PT/PTT
= Amylase |

Special considerations |
= Ammonia level (if AMS present) |
= Pregnancy test |
= Toxicologic screen

Bilirubin fractions

Direct>>indirect Indirect>>direct

| | |
5 !
Normal/mild T transaminases TTT Transaminases Normal transaminases
T1T Alkaline phosphatase Normal or T alkaline phosphatase Normal alkaline phosphatase
=T PTPTT Normal or T PT/PTT Normal PT/PTT
+ s T Amylase Normal amylase *,
{ | !
Suggeosts Suggests h.S"‘ug'g d“m‘e
obstructive h lular/ch i o9
process process piocess
. (including fulminant hepatic faillure)
z i
- Chotedocholithiasis - Viral hopatitis e
= Intrinsic bile duct disease = Fulminant hepatic failure - Inoffective erythropoiesis
= Cholangitis = Alcoholic hepatitis - Gilbert's syndrome~
= AIDS cholangiopathy SASI>S ALY
- Strictures pacchone
= Toxins
= Neoplasms - Autoi wne hep pre

= Extrinsic biliary compression = HELLP syndrome
= Neoplasms (pancreaticiliver,

['A benign hereditary condition characterized by hyperbilirubinemia and jaundice due to inadequate
hepatic conjugation of bilirubin.

A9 3 LWININg approach AUlI7INAI81384 jaundice (laboratory based approach)

70 https.//clinicalgate.com/jaundice-7

jk ANT13YINTUNNG °
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Imaging examination®
Transabdominal Ultrasonography (TUS)

Ultrasound fodnfunsifiadeidosiu dvildhouaslideyaldwoaumsannsaidadineuld
\Ju surgical jaundice l@3oeay 78-98 anuuiudilunsussfiuseaureanisansiu (level of obstruction) liuszanmu
Soway 27-95 mmm‘uaﬂmmmmmm@ﬁ'ﬂﬁﬂ%mm%’aEJaz 23-88 115753911 common bile duct stones
i1 sensitivities 25-58%, specificities 68-91% Way accuracy 3988y 47-90 dm5UN5LY ultrasound weAlsATEWING
benign 1 malignancy & sensitivities Uszunau 5oeaz 67-81 myuen level of obstruction laazaeliisaunsadon
investigation malUlAuZEY @315aLUILUINIINT approach 1A 2 WU Ao

1. Distal obstruction wu dilation 494 intra Wag extrahepatic bile ducts WU enlarge galloladder 161
%aawmqﬁwﬂﬁ 1 periampullary lesion Tu acute obstruction w9Asa common bile duct anaarddlaivensann
Tneunaunfives common bile duct Uszana 7 Sedums nsdifivietinuun 7-10 Sadums usen LFT Selsiasuudas
Aoraldnshianuld Feenunsanuld Insanauldudwngn cholecystectomy ﬂiﬂiﬁmé’adﬁqmﬁmm small CBD
stone anaidondwmsiaianiudy Magnetic Resonance Cholangiopancreatography (MRCP) %38 Endoscopic
Ultrasonography; EUS

2. Proximal obstruction miqwﬁuﬂ%nm porta hepatis 1533V dilation U84 intrahepatic
ducts 19U enlarge gallbladder laan lesion u infiltrated asndi cystic duct opening Fenuluauld hilar
cholangiocarcinoma (klatskin tumour) #3lunsany severe inflammation 984 gallbladder LAAA1A compression

284 stone 7 gallbladder neck 'y common hepatic duct (Mirizzi syndrome)

Endoscopic Ultrasonography (EUS)

Endoscopic ultrasonography @11150aa99311nlun19059950815AUS 8L distal common bile duct
i transabdominal sonography M3339 kAN WU accuracy 389 distal CBD stone ¥ accuracy ag:ﬁlgaﬂas 96
idlewieufu¥esas 63 ves transabdominal sonography uazanansaldmsratuiiouastnnldifieussdiu respectability

ABUNISHIFR A28

Computed Tomography (CT)

Computed tomography 104 investigation ﬁiﬁﬂaauaﬂﬁ*‘ﬁ'ayjaﬁu’m #i accuracy Tun1s39ad® surgical
jaundice uagmsziuTeIALgAR NG agifaray 81-94 uasdoray 88-92 nudiy Tuvaiedl CT scan oradidodniin
Tums3fiade radiolucent CBD stone wugkdin wenaInl CT scan Ssanunsauenave asrmmnsuningzas uagld

Maunulunsednlugesie

Magnetic Resonance Cholangiopancreatography (MRCP) w2 Magnetic Resonance imaging (MRI)
Magnetic resonance cholangiopancreatography £ noninvasive study Iumwmfﬂgﬁ NYAENMEINAMERS

(anatomy) ¥e1 biliary tract ffin sensitivity wa specificity 71 95% dwsun133aad biliary obstruction (AWl 4)

L d

AN513TINSWINNG 7
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Endoscopic Retrograde Cholangiopancreatography (ERCP)

Endoscopic retrograde cholangiopancreatography WJu invasive study Tun13»523 (anatomy) we4 biliary
tract waz pancreatic duct Tu standard text books Az fouindu gold standard for diagnosis Tun1531iady
cholelithiasis & sensitivity Lag specificity E]EqJ:‘I?i 90% wag 98-100% dulun193ftadenensewing benign stricture
%38 malignant stricture I sensitivity agjﬁl 30-50% $vi13auiiu modalities 819 WU intraductal scope 8194y
sensitivity 19 65-70% FellUseuresnisyin ERCP A a@un5avive diagnosis wae therapeutic I wsidaide
A A1zuNIngau (complication) PnnshtuAeutssunse Taun pancreatitis, perforation, hemorrhage
waz sepsis U1eassiinisdain ERCP Tnglaidndu aquil investigation modality nanseensiianunsnifdadelsn
rowduhnissnwild dadu nmsds ERCP msldmsuganfisoans therapeutic Ly stone removal W3e drainage

procedure

Percutaneous Transhepatic Cholangiopancreatography (PTC)

Percutaneous transhepatic cholangiopancreatography A N15%1 cholangiogram WU intrahepatic duct
Hagtiulireslsviug esnidu invasive study fllona bleeding, bile leak, peritonitis 1¢f uia1afilflunsd
Viﬁﬂ’sﬁlﬁa’la Percutaneous Biliary Drainage (PTBD) 8gjuey accuracy Iuﬂﬂiaﬁﬂﬁaagjﬁ Sa8ag 90-100 (n1wil 5)

AW 4 MRCP WU stone 7 distal CBD

Al 5 PTC Tugfthe heatolithiasis

j* AN513BINITWINNG .
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Management
mssnwUae surgical jaundice Aafilananilineusiu ndudesUsudiueulinouidnnesiiuviol

nSEITE cholangitis AfeauAlunzRnenautaznaunule definite treatment gnsusialy

Bile duct stones

qﬁ’ﬁmsaﬁ‘um'ﬁﬂuviaﬁﬂﬁwuiauﬁwﬁﬂaa symptomatic gall stones Uszanasowag 8-18 Inanuinievas
25.30 maﬂﬂgﬂwﬁ'ﬂum%auﬁﬁ 2EWU complication lelA pancreatitis, cholangitis Wag obstruction of the bile
duct FauumsfoRlutagtunuziilrinwvmnsetusiifionns’

American Society of GI Endoscopy (ASGE) 2010° lﬁLwEJLLWi'LmemJﬁﬁaLﬁmﬁU role of endoscopic
evaluation dm3ugeiiasds CBD stones Litoanduaugvisiazgndaluvih ERCP Taglududuuazannisds
investigation fisnnLAuly Tag ASGE 2010 uisiftheesnidu 3 ngu Ao low, intermediate waz high risk of
choledocholithiasis Iagl% clinical predictors il (i 6)

1. Very strong predictors of choledocholithiasis
- CBD stone on transabdominal US
- Clinical ascending cholangitis
- Bilirubin > 4 mg/dL
2. Strong predictors of choledocholithiasis
- Dilated CBD on US (> 6 mm with gallbladder in situ)
- Bilirubin level 1.8-4 mg/dL
3. Moderate predictors of choledocholithiasis
- Abnormal liver biochemical test other than bilirubin
- Age older than 55 Yrs.
- Clinical gallstone pancreatitis

Iu@:ﬂmﬁﬁ very strong predictor of choledocholithiasis Folatania vied strong predictors ﬂiuﬁ’j\i 299
awdauungu high risk of choledocholithiasis Silenamny CBD stone snnn3osas 50 ngail e iRaunse
Jzideniiansandsvin ERCP IdlasuseatndlsAmuiinanlineusiumsfifeu dadlaaiuindlilsnnziseing wu
severe cholangitis 3538311 investigation 99 Aoy iemanunliuvda neudsyih ERCP drugeiliny
predictors 1a| Vfﬂa"’l’amﬁ'mﬂuﬂdu intermediate risk of choledocholithiasis 3l@n1awy CBD stone S8az 10-50

dfihefivdevzdnmlungy low risk of choledocholithiasis fllenawy CBD stone tosninsaeaz 10

L d
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Symptomatic Patient
with Cholelithiasis

|

Likelihood of CBD Stone Based
on Clinical Predictors (Table 2)

Low Intermediate High
Laparoscopic
Cholecystectomy OR*
No Cholangiography Pre-operative
ERCP
Lﬂl?g‘észorPiC Pre-operative If Positive
Negative — La . EUS or — L
paroscopic MRCP or If Unavailable
Ultrasound
Laparoscopic Positive
Cholecystectomy I *Depending on costs and local expertise
Laparoscopic Post-
C.ommon operative
Bile Duct ERCP
Exploration

20T 6 A suggested management algorithm for patients with symptomatic cholelithiasis’®

o e aad 5 e ' o yeye a t7)

nsinwdenldviaigizyuetiu condition vasae u3a facilities YasaaUUINTULY

- ERCP + sphincterotomy 184 first choice Tunsidensnwn CBD stones aansasnwlaannnindesas 90
waznunaunsndeuties Insanizan duiilivsraunisaige wiegalsiniunulenia bleeding (Feway 1-2),
perforation (§98ay 1-2), Way acute pancreatitis (398/8y 2-5; severe Souaz 0.1)

- Laparoscopic exploration of the common bile duct @11150 remove stone W1UN1Y cystic duct

= v o W Xy v o o v v

%38 common duct #7813 choledochotomy Msvivinansifesn gty luniskfndumngaedldiaamny

laireedunfeu drusnniinyindu pre-operative ERCP mudie laparoscopic cholecystectomy

Open exploration of the common bile duct
YagUuviiulinin lnefideusd Ae failed endoscopic treatment #38f83n153149 T-tube drainage

lunsdlgniduilyianansavin ERCP 161

» \
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Technique Intraoperative Cholangiogram (I0C)

1. Small incision at cystic duct and insert small feeding tube via cystic duct

2. Flush sterile NSS before put it into cystic duct then ligation and leakage testing

3. Set up fluoroscopy system and position head up and right down

4. Aspirate syringe until demonstration of bile in feeding tube or syringe

5. Injecting contrast media (concentration 1:1) slowly 5 ml or until completely fill in the distal
part of CBD: Afswandadne g distal CBD stones Tunauiifossz s air bubble avlsuanafin

6. Injecting contrast media 15 ml or until completely fill in IHD, CBD and run into duodenum: contrast

7. Head down or left down if contrast media can’t demonstrate all IHD

n1sudawa 10C fiUnd fa no dilation of IHD and CBD, no filling defect of IHD and CBD, smooth tapering of

distal part of CBD, contrast media run into 2™ part of duodenum

Technique open exploration'® ¥84 common bile duct

1. Dissection of Calot’s triangle to define anatomy

2. Cholecystectomy

3. Intraoperative cholangiogram

4. Transcystic exploration or supraduodenal longitudinal choledochotomy

5. Extraction of calculi by Fogarty balloon trawl, Desjardins forceps or Dormia basket

6. Confirmation of duct clearance superiorly and inferiorly by choledochoscopy and/ or cholangiography.

Tunseifivh choledochotomy asfereuinaziiiula over T-tube uazazioreonUsyana 2 dUa iiese
epithelialize tract Jasiiu bile leak 119a90e nas8UGUAIY cholangiogram UagUuinisdnw ' dranunsavin
primary repair lgae Imawuim&jmﬁﬁﬂ primary repair wu late CBD stricture loitfosninnguld T-tube aeslsfing

Faswnndadnlvgjinzneneumdnides choledochotomy nguil common bile duct tn

Benign Biliary Strictures (BBBs)**

guRnsallusneUsewma wu LC-related BSs fi¥awaz 0.5 910 direct injury i thermal injury, scissors,
ligatures 350 clips LARYAY liver transplantation Sowag 10-40, Chronic Pancreatitis (CP)-related BSs Sowag 13-21
Tne CP-related strictures siagwuu3ians distal CBD dnwauzrAeudedl scar uaz fibrosis 1n unadwhlduenen
970 malignant lesion mmqﬁluq fivhlsAnne stricture (13797 2) NM3§nRNIAU endoscopic treatment oy
Wususuusalusumidivansay wuin msshendae endoscopic therapy tuseuindlauad vngnls wasnaunsndouties

#n1sfnen prospective study’ s[,w:{ﬂw CP-associated BBS 1A5u FCSEMS wuan stricture resolution
Sowaz 76.3 970 systematic review!® 99nn15AN®Y WUIN endoscopic therapy to treat CP-associated BSs
§i clinical success #i¥oeay 77 lungu covered SEMSs \isufiusauay 33 Tunau plastic stents 7 12 o Vet
bile duct injury finundsnsendiafiansannnssnuianu Strasberg classification'® 1 sturnp leakage, lateral wall

injury 70 late stricture @ansasnwIAIY endoscopic treatment 16 Tunsel complete transection U injury

L d
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mm%y’qag'dau%'ﬁqqq duundnNasansnwIAEN1THIde biliary enteric bypass Ingiindnn1swatsannounIsgl
Ksaned 2 et

1. aM¢ intraabdominal infection &iimsudiluises infection Iﬁﬁﬁuﬁau

2. Current nutrition status veUaensaslunsidansels

3. Concomitant vascular injury sitefinnsainanaunulunisenga

4. Experienced HPB surgeon Uszaun1salvasdasunnerdniinauafgss long term

outcome 8819310

A19199 2 @RUa3 benign biliary stricture™?

Common Less common
postsurgical bile-duct ischemia
liver transplantation vasculitis: SLE-and ANCA-associated
cholecystectomy radiation therapy
bibliometric anastomosis portal biliopathy
inflasmatory post-radiofrequency ablation
chronic pancreattis tuberculosis
primary sclerosing postsphincterotomy
cholangitis trauma
lgG4cholangiopathy Mirizzi syndrome

parasitic infection

U8R Systemic Lupus Erythematosus (SLE), Antineutrophil Cytoplasmic Antibody (ANCA)
Choledochal cyst'®"
ilivsunalnnisiievestsadmauusideiniingin Abnormal Pancreatobiliary Junction (APBJ) ¥l

fin13 reflux ve4 pancreatic juice 11d biliary tree vinlilAnn13vaeves biliary epithelium wagtindudnuuy
Y83 cyst formation 911 imaging IENWUA NBULNITIINAIVD bile duct kay pancreatic duct AIUUDNVD
duodenal wall agvinliwud nwalzwes long common ductal channel (81711031 8 dad ums) wuln choledochal
cyst T insnsndeswenisdu cholangiocarcinoma'” d@3ur U7 fift APBJ fznuinfisenufiuanudsady
gallbladder cancer #he Tuauldifl jaundice 11n7 vieTmTUNUIBLEIYINNFBISE TriNe199W cholangiocarcinoma
$2u6e Tae choledochal cyst wudléidu 5 type (it 7) Svdnansiansan el

1. Types |, Il and IV are typically resected due to risk of malignancy

2. Types | and IV are completely resected abnormal bile duct sometimes require
hepatectomy with Roux-en-Y hepaticojejunostomy

3. Type Il cysts are resected with simple cyst excision

4. Type Il cysts are only treated if symptomatic which consists of sphincterotomy or endoscopic
resection

5. Type V cysts are difficult to manage and require liver transplantation
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TYPE | TYPE Il TYPE Il

Solitary Extrahepatic Choledochocoel
extrahepatic cyst diverticulum
TYPEIVA TYPEIVB TYPEV
Extra - and Multiple ) Multiple
intrahepatic cysts extrahepatic cysts intrahepatic cysts

(Caroli's Disease)

AT 7 Todani’s classification of choledochal duct cyst®

Malignant lesion
#U38 malignancy 1viliAn obstructive jaundice 1ina1nN"5 infiltrated ¥84 tumor AULAA stricture
a 2 o . M v " 2 v =& ' Y
3199zt ludnvazues compression Al definitive treatment Ao NM1SHIAAFALTUNITINUNUABUNITHIFA
a o W ' ~ v oa P L. . a a W [V
UANUAIAYDYNUIN LUBDIINATTRNIRAUILIDIUL morbidity Wag mortality Z;N Tneiinsuseifiunaunisunea ‘lﬂLLﬂ
1. Performance status ¥@3Uae
2. Prognosis 4a4lsA len
- nature of the primary lesion
- spread and extention of disease local anatomical relationships of the lesion lagLanig
vascular structure
- liver, peritoneal, ascites, outside regional lymphadenopathy
3. Consider pre-operative drainage Tuunssne9insin hepatectomy w3sLite improved nutrition

4. Specific consideration 819 11 future liver remnant lunsaififesin hepatectomy

Potential respectable

Distal lesion M3ti1§inNIAS§11 Ao pancreaticoduodenectory (PD) fs1esuasausnlud we. 24782
Tne Whipple AO flumsenfiauuy two stages seanszasmddinswaunuadaudasiuthe sianedamsd midudonuas
superior mesenteric artery n3owmadan1sifu anastomosis #1199 mortality rate Tunisuadnanaslusgauin
Tutagdu us morbidity rate anugeSosay 30-50

Proximal lesion M3HAAKmSyIL Aw M3V hepatectomy, extrahepatic biliary tree resection, lymphadenectomy

nananAglun1sidn proximal lesion fe Avslé negative margin Inefidsil adequate FLR
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Unresectable

nsidalungal unresectable case Tutlagtiu endoscope fAnuATvitag1auIn yilin1sHsn
e luvh biliary enteric bypass FHudesawnn palliative biliary enteric bypass Tuaianau 1w 151 segment 3
bypass Tumauld hilar CCA %38 n15 double bypass (hepaticojejunostomy 523U gastrojejunostomy) Tu CA
head of pancreas J93 04 endoscope @131150%11 ERCP with metallic stent %30 endoscopic Hepaticogastostomy
(HGS) 3¢l Gl tract obstruction @1115a%1 duodenal stent 13® endoscopic gastrojejunostomy 1o dnsu
hilar lesion Wana1n palliative stent La289@11150%1 local control Iay radio frequency ablation n15La8n

WR158u1 palliative option Tufiv life expectancy, cost effectiveness, institute’s facilities wag stent patency
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Liver volumetry for liver surgeons

v v L3 a

Fosau yeyaned*

mi’i’mﬂ‘%mmé’udaumimﬁmLﬂuwﬁﬂu%umauﬁﬁmmé’wﬁmmn‘iumiﬂixLﬁu{{ﬂwdaumﬁm Tnglaniy
Tudftheiinamumsindaduuinaann nmshiiausinesduilenaierdsswiomainngdunenevdasingale
ilominnismavssnadiianaaidumdedivme dasunnddningennagldldauiunasiu Weswinenvali
aruidngyriedilaitureunsinUinasasgsenuasldinauunn

Hagtuililusunsutavsinesiiannsaldlituniesmeuinmesdiuya safivarnuats anunsadenld
nueragann Tnefldsnduiidedilumnsildumieutueios T ynada unewdfidousmridunsush
msiaviimsdudmiudasunnd ez luldlumsussiiufiaedeusinda welsinmsindnussauaudisa

TogldiinnneunsndauiiasanuSunsaumds liiieaws

Abbreviations frdafidndyiinimmuuazidluunanui

- Total Liver Volume (TLV): U3uassiusimunsasnifasenlusiu wihewdu millititer (mU)

- Tumor Volume (TV): Usinasiiiosonludumbeidu milliiter (mD) Tnedniliiesenuinndn 1 sumia
TTausnusazsumisazihnaunsufudusnuusnaiiioeniome

- Total Functional Liver Volume (TFLV): Uanassijesuviamunitlsauil ssenlusumisen@u milliiter (m0)
TngAaaIn TLV ausie TV aglaan TFLV

- Remnant Volume (RV): Usunsduiiinde iuusuinsaswesiuiinzmielindanisiidaniedu
milliliter (ml)

- Future Liver Remnant (FLR): Arvasiuduiivdemsievsinasidesuiilisauifosen wiedu %
Tngenilagldnannisld RV iWusdauaznsdae TRLY wazaade 100 Wurddililunisussidudeunsings
Ffuiivderisswerioll

- Regions of Interest (RO: {usiZenvesituiifléiusunsulumsiavsinmsiu overldnisandaeile
sellusunsumuanln

- Digital Imaging and Communications in Medicine (DICOM): LﬂugﬂLL‘U‘U file mwmmgmmammwmj
fldlulvsunsudunnuuiuns laglutigtulusunsufeutmunlulanld file suuuuil

- Picture Archiving and Communication systems (PACs): s¥uun159an1s file DICOM #ildTunn918 eusle
INA3ee CT/ MRI et idszuunsiafivwasihunldou danuddglunisi file i3 ousorulusunsu
fouzanms wilutlagiulusunsufauTinesanunsagu file DICOM Tnglsifasknussuy PACs nass Tnsszuu PACs
aefiuselovilunsdlfids file 91nszuudilusunsuldlnenss drluruszuy PACs s1udufissdesuen file DICOM

Tdlu CD/ DVD 938 Handy/ flash drive WisadulusunsuinU3umsdnseu axlmdenantunisas file ilusunsuinay

*ao 10U ST

~
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History of liver volumetry

UsgiRmanivosnsiavimsuanmsiauiinasanadevareiostneu lnsyaatousnlinisunud
hwesiu desnimundunisldusumaanszanu Taefusudusiuuasnauunszauiitemuinuiuasusas i
wazhindnaTinessadlumends' Tag Heymsfield SB* (il 1) Idvihmsfnwuagnuinmsdmnalugaaiousn

TdanunsaAuIuNnaUNISHIRR LA

a Actual mass (g) b Autopsy mass (g c

2N 1 TURDUNITAIUIAUSLINSAUTDY Heymsfield SB

gALINVBINITANINUITNINTAU FUAUINNTIAUTNINTAUNAAINIENSINT9N spleno-renal shunt
Aausd w.e. 2523 Tnan1siduusunsaansiienaudliavesnisiada shunt laen1s@nwives Henderson JM?
(n it 2) lugradeiutaiasdunsiuSeuiisuudy film widieliindunmsudunisihnmsiaduesdvunldeud

PANNNAIYUINTY

MW 2 TuRpUNSAIUIUSEIASAUTEY Henderson JM®

Tnglu 10 YdeurmswaunAintureaaine CT vlildnmiiaudauniu 13uin1siinmain film CT

° =i Y d' a s A v a | .
aLnUaINTEATwIazinszmuilaldilaIesrauiames ediwlun1sinu3uins Tnednusnldlusinsy visual
C++ Tunmsmualngidues Kao SC° (1wl 3) down Lu Y’ Tathlusunsu photoshop gaelun1siia ROI vilinns

A ladgunniIway’
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AN 3 TUMBUNITAUINUSUINSAUYDY Kao SC°

Yagdumsinvsumslatimstaunlunnaiu nennuazidunves file DICOM, WUsunsulumsindiuins
WUU semi #38 fully-automate (A 4), JUsunsuinfulAs 89 CT/MRI #3lusunsu stand alone A1kenn1sin

USu1a56n9910 vilinsinusussvinladne saasq wazlanandedalauinyud

i 20 cm
H Liver volume: 1145.1 cc it Liver volume: 1986.6 cc
R A L Average CT#:117.6 H.U. Average CT#: 105.1 H.U.

A9 4 n1seuuUsIInssulagldlusASUSYUU semi-automate®

L o

~
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Standard Liver Volume (SLV)

TuefniomnlusunsumsinUsinmsidaliimunuasmsintiinasiuldinaiuu ladimsandugasdn
demnAUTinesresuannsly parameter vas313ne 1y tndn dvfutame Tasgesdnawaniasuandetu
TunuusiazUszina IngUsemelngldtigasdnaiivainans eun®

- SLV (A1u2da1n CT scan)=21.127 X Body Weight (Kilograms)
- SLV (Au1ada1nen)=19.59 X Body Weight (Kilograms)

- SLV (AuI8daInAN)=53.95 X Body Mass Index

- SLV (Auada1neAn)=721.31 X Body Surface Area

TasgastanuaiagUudilidesunn dudmfifeuliwuzhlilfidonnanufanainfionanistu
NNsUSUIUABUALNTS qmﬁgmm”l,ﬂafmiaﬁmm FLR 18y parameter ddgylét wazlutagUulusunsueuin

USuwsivinnuldnnazidenelailimdenididudiuiuunn lflanusndudesly sLv dnreluwda®

Liver volumetry: program categories
annsautsuszinnvealusunsuildlunsiauiiasduld 2 Usstanuuundne Idun ngalusunsy
Aumeusuiaies CT/MRI 1y Agarius iNutuition, Brilliance wagngalusunsudilédmsu personal computer
191 ImageJ, scout, OsiriX, Synapse Vincent T,maﬂiza‘umiaisuaqﬁﬁauiﬁi%’mu‘luﬂduﬁ 2 1Jundn Tnenis@nen
s uasdnwinisldaudenues luuanuidaraseandeansldenlungud 2 winy
TWaunsumsIafsanasdmsu personal computer ansnsauudldnmusuiuy msrmundsanesiula 3 uwuu laun
sUMUUT 1 msunlaenisain ROI Feiievdesyuy manual Inslusunsuguuuuidgideuldoy

Igiun Osirx™ (it 5) i uldsunsudmsuies os Mac 1szuudf ¥Rin1s OSX @unsama ROl saegUnsalfiviannuais

waranusamuInNUsUInsHUle luanlauu

o0 e Dacuments DB
2 ¢ » .

s+ A F§ VR s2EMYV S B R BB
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M Just Adgec (ast hourl C 580..493 57y CtUpper Abdomen cr S
& Just Opened [} 580..410 71y CtUpper Abdomen cT <
& Today CR 0 5801422 41y Abdomen Rme 1 MR -
W Today CT 0 15909102 Mri Upper Abd + Mrep MR
 Todur MG n

Locations

4 Documents D8

Activity

= Local Datasass: : Docuamants DR | No slbum sencted | Rusult = B studies (3. 887 imeges) Py

And 5 TUswnsu Osirix !

Lo

-

S A1s3ensenng

22 U0 Volume 1: awidaemanIiluuazdagmansianznig



Tnedaininvedlusunsy manual Ae 81/e leaming curve woauAshsarldnulasy urdofves
Tusunsuanunsoldanuldauvy shareware uag license isnAnlaige uonaniiialusunsussdl open source
Wsunsuiildlaseadraves Osirix fidle HoroS Aildeuldliduelddng

sUuuud 2 1dun Tusunsu semi-automate TagTusunsngUnuudagdrsfuinuTuinse
nevasld file DICOM Taan sl algorithm anglulusunsugiemiuiu Ingludasain ROl lausEUU manual ue

Ilungrmmionialasiainvesdnagiavzommun ROI Susuielilusunsunaduiiviely nslusunsudn

Jeulded flo Synapse Vincent'? (1wl 6) Falulusunsudildiuszuuudinis Windows

e

i 6: TUsunsy Synapse Vincent?

Y a
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FeausaAIUNIAnduLUUIEN aulaBn15YI1 segmentation #3® 3D planning/analysis lagae dauluaiunis
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Foddnfidrdnlunivassmiireudnigesuiu file DICOM flasthanldieadu file panmgs i slice Airoutha
azBualuszdu 1 mm/slice wiafni wazsndusosldluipies computer specification fireudtsgaunn titels
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Auuzthwesifulutiagtunushlily 0.3 vie 0.2 wufung Wunsiafidunesgudldlsunsy
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nsIaUsaasAuagTUswATY OsiriX
fee195 Ui lasun1sifdade Hepatocellular Carcinoma (HCC) AUAILY3T 219UKNUKAGA right
hepatectomy lasun1sinusuinsduaislusunsy Osirix lagdunoulsn Ao n13inUTuns Tumor Volume (TV)

(nwit 11) Taenisan ROI wazlilusunsuAuaUSIInsves TV Tugthesedlaan Tv=1734.2735 fiadans

Volume : 17340725 cm®
Maan: 66.1101 SDev: 28.8453 Total: 92813536.0000
Min: -870.0000 Max: 596.0000

Series Name: Volume : 1734.0725 cm®

Al 11 msTau3uns Tumor Volume (TV)
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JURBUTAUT A N153A Total Liver Volume (TLV) (10¥1 12) Ap N151aUSUnsaunamnunlagsiuiaden

Tnelugtaeseilldng TLV=2684.9202 fiaddns

Reconstruction Filter:  Statistics: 5100
B st Unnamed
Volume : 268
Moan: 78,1941 SDev. 315718 Total: 169925072.0000
Min: -999.0000 Max: §13.0000

Series Name: Volume : 2684.9202 cm®

AW 12 N53AUSHRS Tumor Liver Volume (TLV)

Qe

[ A

URDUEANT AB N15IA Remnant Volume (RV) (009 13) A USuasauaiuiiiudanignaanisnisn

e 2

Tutheed fie My left lver Baludniiasmiaevdsmensuiii right hepatectomy laerates RV=657.8661 liadans

Reconstruction Filter:  Statistics:
c Unnamed
Volume : 657.8661 cm®
Moan: 99.6343 SDev: 30.3500 Total: 528836720000
Min: -770.0000 Max: 194.0000

Series Name: Volume : 6578661 cm’

AF 13 M5IAUSHIAS Remnant Volume (RV)

w§entutihAn TV, TLV wag RV fAldunduias Future Liver Remnant (FLR) lagnauagduia FLR
$nduilezfosrunn Total Functional Liver Volume (TFLV) flaw &1 TFLV WudSuasnisviien veudlafuas
flainiosen Tny TRLV=TLV-TV Tugfdnosnetl TFLV=2684.9202-1734.0725=950.8477 fiadans wagdumay
anvinefio Masmuns FLR Tneldaunis FLR=RV X 100/ TFLV Ingluffthesieil FLR=657.8661 X 100/ 950.8477=69.2%
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A3InUsNINTAUAL8lUSUASY Synapse Vincent
A108 19K UIEn TIaNUL5909UF (Cancer of Gallbladder: CAGB) l9isunsusyifiuiievaukursingu
InetumoulIngn Ao N13319LASES AU (Ml 14) Taelusunsu Synapse Vincent ulusunsu semi-automate

Menaenstd DICOM file Wszuu TUsunsuvgAanuvesduliiuivadinaduizunismun

2N 14 MNIATIATIFUIINNTT semi-automate VaIUTUATH Synapse Vincent

TupauiaNIAaMINALlATIEs19eIAUsEnauludy laun tumor, hepatic artery, portal vein, hepatic vein,
bile duct wag IVC (¥ 15)
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Iusg’ﬂwsflaﬁmwé’qmimaLLmumsmﬁm 1H219UNUNSHIAR segment 1, 4 Wag 5 W5auAu tumor
dlosnlyiannsavinsnga right 3o left trisectionectomy Iiilesanusuassiu nmevdnsuifnzudetesifuly
Tnen15Uszidulaelusunsy Synapse Vincent 98@10150AIUIUAITAA segment %38 subsegment Ui Uls
Taensdensin inflow (portal vein) e outflow (hepatic vein) figaams TUsunsuazAmnnliunsiidawasiivdeliiug

TuUheseiinan1sussdiunadin segment 1, 4 uag 5 9¢ld FLR = 74.3% ("W 16)

Simulation image Simulation image

AW 16 FLR nendsnssa sesment 1, 4 uaz 5 Auisilag Synapse Vincent

Conclusions

v
v o [

myTadsnessiunsuidndutuneuiidify msseuidunaunsia demssziuazdediinlianudty

fagilimstauiuesidnaihindedemniian vildmshluuanauasneuuindndnnuuaenfeanndeiu
p819lsAnuAIsAMUIMNEN NNSYuvesdulaenisly Indocyanine Green Retention at 15 minutes

(ICG-R15) Sadiernfumsusidiugrenewivindidnduinnninmsiauinms limsdnanisiausuasednaden

wdndulalunissdndliinan1snsia ICGRL5 e awnsafnwunanuuunemsyszdiugUignauddnsiu

vouiTeu" 19a1n reference AllAeAudlaniunnTuieiu ICG-R15 wagn1sudanasiuiu liver volumetry
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