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Abstract

Hepatobiliary tumors, which have high global incidence and are among the leading causes of
cancer-related mortality, often require surgical resection as the mainstay of treatment, offering favorable
clinical outcomes. This study aimed to describe the baseline clinical characteristics and tumor types and
to evaluate the clinical outcomes and incidence of post-operative complications in patients undergoing
hepatic resection in Phetchabun Hospital. This retrospective descriptive study included patients diagnosed
with hepatobiliary tumors who underwent hepatic resection at the Department of Surgery, Phetchabun
Hospital, between January 2017 and December 2022. Data were collected from electronic medical
records and analyzed using standard statistical software. A total of 52 patients were included;, 63.4% were
male, with a median age of 59.5 years. The most common diagnosis was hepatocellular carcinoma
(32.7%), followed by metastatic liver cancer (28.9%) and cholangiocarcinoma (19.2%). The median
intraoperative blood loss and operative time were 200 milliliters and 270 minutes, respectively. The
median length of hospital stay was 6.5 days. No postoperative mortality was reported. The most commmon
complication was bile leakage, observed in 25 patients (48%), most were classified as grade A according
to the International Study Group of Liver Surgery (ISGLS) criteria and resolved without the need for
reoperation. In conclusion, hepatic resection at Phetchabun Hospital resulted in favorable clinical
outcomes with no post-operative mortality. However, post-operative bile leakage, particularly grade A,
was relatively commmon. Continuous improvement in surgical techniques to minimize this issue and vigilant

monitoring for post-operative complications are recommended to further enhance patient outcomes.
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Hesenduuagriomaduidifuilgmansisugugdulan esanigtinisaiuazdnsinis
FoT3ngs [1,2) Tudsemalne U we. 2556 nsensusansisaguonui ssiuduuzifeinuos
Sudu 1 Tuweane uazdudu 3 Tuwemds wanduanivmniadedindudiu 1 vedseuzise (3] esonsy
wisnnsuiiineantiduvinugugd (Primary) Ao Anluduuazvinnfogdl (Secondary) fie
unsnIz19NdY uaﬂmﬂﬁmmmLLU'qmmmsqﬂimaaﬂlﬁtﬂmﬁmlﬂ%’wLm (Benign) 1y Unuiisy
(Hemangioma), Focal nodular hyperplasia (FNH), osenviinezilun (Adenoma) Wufu wazvin
SreusanIauziss (Malignant) 1w ugiSueadny (Hepatocellular carcinoma #38 HCC) wagazi3evio
dnanelugu (Cholangiocarcinoma) 1Jusiu [4]

uzSeduiinuveslulszyinsine fe Hepatocellular carcinoma Wag Cholangiocarcinoma
Tne Hepatocellular carcinoma wulumameunniunends Jadeides liun nsivkeanssed n1s@n
FelhSasusniaul (Hepatitis B) n5e Tadasudniaud (Hepatitis O) [5,6] M3snvmdnvesusiwing
Ao nsEnda daunsinwdug Tiun n1slieangy Multitargeted oral kinase inhibitors n153agiad
thadlvluvaenidenunsiidestounsidnens wareanaondenfiodadumanademestouuzss
(Transarterial chemoembolization) Wagn15vinaun oL L'Nimaﬂ'ﬁf\]maﬂaum’mmwa (Rad|o frequency
ablation) w3amAdumudlulasiav (!\/hcrowave ablation) [7] d@2u Cholanglocarcmoma uumwmmm
Mnmsindeusanviogainiviethd GamsdnvwidnuesmsiSeded foniskdniduiu 8]

dmsunadnslagsmasnmsindaduty msfnwues Wei wazame [9] wuindasunmdlding
rdnsulade 309.3 Wi vasmsidagiasusulsmeuiaUszsana 7.6 Su wasdeTinosas 3.5 diu
Sliwinski S wagmauy [10] ‘wudmé’aﬂﬁﬁhﬁmﬁuéﬂmﬁmazﬂfwﬁ%Laﬁla%faaaz 18.9 [11,12] \ilos91nns
sirdLdunuinisdnvvdnvesiiienguil uagdiindeyanadninendinluudunvedismeuia
wsysal nuAtelTeiingussasdifenunudeyanadnsvosnsirdaduluddaeidesenduuasie
mafuresthivedsmenuamssysalifielflunsiaunnisguasnuitasdely
WUszaA
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1. ilefnundoyaiiugiumanain (Baseline clinical characteristics) suaasiiﬂaal,l,amﬁmmﬁmaﬂ
(Tumor types) ffukagsiovaifuthivedlsseunamesysal
2. \lefnwinadnsvendiin (Clinical outcomes) vaan1sidafulugvaeidesaniunasvie
yadureshivedsmeuiamysysal
3. Lﬁaﬁﬂmqﬁ’ﬁmﬁaimiLﬁmmwumﬂsﬁau (Post-operative complications) #8431nN156IH A
sulugithendiosendusasviomafurosifveslssmeuiamysysal
Heudwi
® uagwsn1eAfln (Clinical outcomes) vede NadNEURINTINWIAENITNIAR Lok USunes
Fonfiduszninamsindn svaznanfidasunmedldingn sveznansusulsmeiuiaveste wagns
weuluviosladyndanisnisie
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® N5 A MBES NTTAYINBITNITNIAAARY (Hepatic resection)[13] Tudiiud soendu Major

hepatic resection fio MsrFAGUINNAIWawiiy 3 dauanduriavan 8 @ (Segment) FsremsrniaLUY
Right and left hermhepatectomy it Extended left and right hepatectomy &g Minor hepatic resection A
ks UeENd 3 durnduviavin 8 dau Fesamils Wedge resection waw Sectionectomny [14]
YanuazIsn1sANEN

mafmnidumsidedmesan sukumsfineite nmadudeyadeunds Retrospective descriptive
study) AN deudidnvselind (Electronic medical record) Tesiheiasonduuagriamufuvesinn fidn
SUMIFNAIMIFARY 0 WHUNARENTTN LSINENUIAINYTYTA) SEUINURBUINTIAN W.A. 2560 Hupou
FuNAU WA 2565
Usnsuaznguneg

ﬁﬂwﬁ'gﬂ"iﬁﬁ]ﬁ'ad’nﬁum‘faaaﬂﬁuLLawiamaLausumﬁﬁ Adr3umsFnudeMINFaGU o wsun
Fraonssu Tsmenunamsysal sevrinafeusnaiem ne. 2560 e eusumam na. 2565 Viavun
neugimM A (Inclusion criteria)

fUeiignidiadedudloentuwasiomafueniii fdhsunssnudemeiasiu Tnedaoums
medudaenssa fU Fugeu wasynadudns o lsmeunamesysal ssriiafeuinsin we. 2560 fufou
FUNAU WA 2565
nausin1sAnean (Exclusion criteria)
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1. Soyaitugrumesitae Idun en wer dwiin daugs fudlname Body mass index, BM) M3finido
h¥asusnauluied maadadelsadlesenduuasviomafureniia ssdudayiiu (Albumin) sefudasdu
(Bilirubin) Ansudeiavesidien (intemational normalized ratio, INR) e din AvmsuLseadsaduwdsssidiu
Toeld Child-Pugh Scoring system (Child-Pugh Turcotte scores) wuasuseau A - msvineuvassiueg lunasiung,
B- Mavinuvesiulinung wae G Mavinuuesd ulaUNR g 1931uss [15] msvssdiunsyinnuessiulaensded
Indocyanine green (ICG) clearance test [16] feunmsiiaiietaelumsdenmmiams Wauasmsnava svesilos
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33 AR onRaniasIfn (Posthepatectomy hemorrhage, PHH)[17] 19 tianues The Intemational
Study Group for Liver Surgery (SGLS) naunefie n1sdsgaudlulnaldudiasanntfuuinnin
3 n3u/Andans lnellviangiunandliviuindid oneonlut 0avisaenaess U1 saNMINTIIAUINT @I Nen
LR Laz/AReRedlasuiden (Packed red cells) Lay/AoRadlasumssnuilag Invasive re-intervention Taelsl
TurunslasuidesSinesliifu 2 giln mevdsmskdeviuiimvganmsiiidensenseninnisiadia Favnnd
AmzdenseniawRnsA ULt JUiedndusadasunssnvileemsnidn (Re-operation) vsenmgadiuden
(Embolization) tisil

3.4 AR Biliary leakage) [17] 1 Henames ISGLS vnefis nsldnduvesseiudaUuluaned
syungeensesyaulaziuludennnnIwmizewitiu 3 (Orain bilirubin: Serum biliubin ratio »3) Twiui 3 viveuu

1 (% v @ 1 Y & [ A %)’ AU av 1A A ) 1 [ v

NIMEINTINFAGU wusmuguisieanteilu seu A Ao nmsfsmbiiviauwnubifinadenssnw svau B
= Y AW [y PN a o ¢ A ) Aa = [ M v o NS
AD MILUIRTITEAU A Nemunuiu 1 dUanit visallunmzidnaidsunuainmssneus lifssitniskndag,
(relaparotomy) 5zAU C ABAMIZUIRTINIABINMININIAR

3.5 AMAUY (Post hepatectomy liver failure) [17] Tafienuved ISGLS anefis n15iiA7 INR 110
X A v ' & o = A o v I3 a A a Y = . . .
YUNTOADINTAIVINTUTIAWeAF oA YA INR W uUnf 3 ellnnzAuwaes (Hyperbilirubinernia)
RIMINIAATUN 5 LU

3.6 MInaulsuNssnEdlulsmeuava s el sszezm 4 duani

MaNuUsIUTITaYE
FAdeidunafunusadeyalaemmmumudoyanniesaideussuudidnmsetindituiinedlu
gruteyavedsmennamysysal Tnedudulaeannsvia ICD-9-CM uawiCD-10-TM MiRendas (Hepatectomy-504,
partial liver resection-50.22, segmentectomy-50.22, enucleation of liver-50.29, wedge liver resection-50.22,
hepatocellular carcinoma-C22.0, cholangiocarcinoma-C22.1, liver metastasis-C78.7, cytadenoma-D13.4,
benign neoplasm of liver-D13.4, cystadenocarcinoma of liver-C22.9, liver mass-R93.2) LLazﬁuﬁﬂsﬁagaaﬂu
wuuthuindeyadinedifidedamity
mylnzideya
Iinszsidoyalasldlsunsudniaguneneuiiames doyaimdudouands (Categorical data)
uamsnadus i (Number) uasoeas (Percentage) daudayasieiilos (Continuous data) JxuansnaLiy
Awinan (Min) A1gsan (Max) Aade (Vean) way daulioauusnnsgiu (Standard deviation, SD) Ansisegu
(Median) tazA1ideseinmelng (nterquartile range, IQR)

38555y
mMsAnw I UMIeRTRINANENTIIN IS BTN TIaEluan e Tsamenunamysysal (Walasenis
d! Ya v A v} % Y & [y} d" 1 F= % < % v =
23-2565) Fagidedszuun1sinyveyalilunudu yaraduliaansadiiald mafiudeyaluduuduiin
Lildseude wiwana way Hospital number (HN) d@dudeyanisdiannsetindgniaiuluniospeufiumes
Fadhsvald dutewideilaiiesnumenvinny
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HANSANEN

AN Tunardad wama 52 7 uashififiherelagndneen fUaednivajdumenne Govay
634) flAnisegmveseny 595 U Anisegmuvewiatianane 226 AlanTusemswems (kg/m? JUeseuns 308 fin
Fohsaiusniautvied Sovay 269 guun Seuar 308 Auas uaiit ey lumsAnuldsumAteds Wy
Hepatocellular carcinoma (Gawaz 32.7) s%nAe Metastatic liver cancer Gasiay 289) Waz Cholangiocardnoma
(Foray 19.2) {Uwdnilvigsvaudayiiu (Albumin) seuTaziu Biiubin) waedn INR ludeanausiwneglunas
Uni Seeaw 923 veuiUednet/lu Child-Pugh score A fitednilviay lilsvin ICG clearance test Aaumsndin dmsu
6717 106G dearance test dlvjianeelunasiuni fausmdussai 1

M99 2 wansHadw vean1sinwn wuingUieiiandsegiuvesnsideidenszninekndnog 7
200 T0AAnT ATsEENARSEBEAIUMSHWARAY 270 UTidene uavasererevnaURUlsmMETUIAYA S
i 65 Fu ffiedndvniidungaitléd¥u Major vife Minor hepatic resection S1fuipadsunsgualurias
loBgvidsingin

sensAnemin LifdUaededin Wideleehndernnmsinge BitiUefnmedersenvdwdely
syfUsLusIwTadlsunss s lnen sk fieni (Reoperation) viedesnsnsaaiduden liffiameladinmesy
11 uaslififUendudsunssnuialulsme e sl ssssom 4 dUan uiwoiniiaenmaiog
St 25 110 (Govay 48) (redi 3)

M350 1 YoyaugumendtinvestUie (Baseline clinical characteristics)

Y

dayanugIuvasiie AMNSADA
91y @) " 59.5 (13.5)
wAye 34 (65.4)
Atiiianiy " 22.6 (4.1)
AnideliSasiusniaud ¥ 2(3.8)
Anidelrasusniaud 14 (26.9)
quw‘% Y 14 (26.9)
g * 16 (30.8)
n9itdadelsn
-Hepatocellular carcinoma 17 (32.7)
-Metastatic liver cancer 15 (28.9)
-Cholangiocarcinoma 10 (19.2)
-Hepatic adenoma 509.7)
-Cystadenoma 2(3.8)
-CA gall bladder with liver invasion 2(3.8)
-Liver cysts (with septation) 1(1.9)
56U albumin (g/dL) Tuldeanounisuisn " 3.8 (0.6)
5aU bilirubin (mg/dL) Tuldannaunisuign 0.6 (0.4)
International normalized ratio (INR) Aaun1366in 1.1(0.1)
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M35 1 Yoyaugumandinves e (Baseline clinical characteristics) (#0)

Y

dayanuguvasiin ANNSEDA
Child-Pugh Score *
-A 48 (92.3)
-B 4(7.7)
-C 0 (0)
HUaelavin ICG clearance test naun15H1sin ° 22 (42.3)
-0-10% 15 (68.2)
-11-20% 5(22.8)
-21-30% 1(4.5)
->30% 1(4.5)
A ICG clearance test (%) Naun1sH1An " 6.4 (8.1)

" uansandu AlsegIu (median) wavA1iideszninemInlng (QR)

" wansandu Sy (Govaz)
" uanaantu Anade @udsuuunngi)

dl U (3 U ! U U . .
A5 2 NAANSVBINTSNlAENISHIAAAY (Clinical outcomes)

NAANS VBINITINW

Bumsideafiduszninimsingn @adans)
gedn (Uadans)

finan [iaddns)

sepzanTlalunsnngn (nd) "
srazaMsuoulsweua (Fu) "

geadn (1)

Aga ()

woulwiadle@gnaan1snisia (518)

YUAVBINTNINA (R1UIL)

ﬁgwuﬂ Major Minor resection
(52 518) resection (41 519)
(11 578)

200 (350) 200 (350) 200 (350)
1,800 1,000 1,800
50 50 50
270 (127) 262 (109) 270 (134)
6.5(3.8) 6.5(3.8) 6.5(3.8)
33 15 33
3 5 3
36 (69.2) 9(81.8) 27 (65.8)

" waneAdu Asisegu (median) uazAitdeseriemelng (QR)

¥ nansAdu Suu Govay)

o
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AT 3 NMITUNINGOUNSINTHIAARY (Post-operative complications)

YUAVBINITHINA (FTUIU)

S 17?\11/1&9\ Major resection Minor resection
(52 57) (11 578) (41 579)
\@erin (51) 0 0 0
WHaRAREINNISHIFA (578) 0 0 0
AAONBONUAIHIANTEAUTULS (318) 0 0 0
AMEAUIY (318) 0 0 0
ATy A (516)" 23 (44.2) 7(63.6) 16 (39)
AMhAsIsERU B (38) 2(38) 1(9) 1(24)
AMEIAZsERU C (570) 0 0 0
ASAAULTISUNITS AW UL INETUIanS S 0 0 0

Fngluriseezial 4 dUandi (518)

" wansA iy 31 Gesay)

39150

msAnwiu flhedulve)dumes Gevar 63.4) fausoguvesegegii 595 Y viinvouisss
finusnniigede Hepatocellular carcinoma (Fowas 32.7) Ssaonadosfiusenuvesanitunzidsuwiand
Wi, 2565 [18] Ty iusSsiunasaiming (Liver and bile duct cancer) lunil s siinutesiian
Tutszmalne wanduussdinunndusuivaedumemns dueefinusieintveniiaafio 55-65 T ua
FlampuSTnUINNTgnNKaMInTIIMMe13Inefie Hepatocellular cardinoma

msfnuniinut fuaefinadedenssriamaidalaefianiisegiu 200 faddns (Afideszwinene
g 350 fiadans) TeNsHIEALUY Major hepatic resection waw Minor hepatic resection wiagnalsfinumy
madeidenusyana 1,800 faddnsluniskadaiuy Minor hepatic resection Bsxanisfnwilaenndosiy
M3PNEI8Y Moggia WazAn [19] was Huntington wazAe [20] istenuinmsindafuininsdadenads
Uszana 300 Haaans agslsinny I518amu31nsanda Minor hepatic resection U9578 919dMsideidenly
USsnasnnlsl 1w Tuns@nwives Chen uavaniy [21] ARnwEae 158 318 wudigthesiasisog o
Fonliduszrinsrdney il 225 fiadans (Afideszinsmelnd 1,550 fiadans) laelunsdlfifindeiden
110117 800-1,000 Haddns Snfanudiiusfunmsusndeusuusmdsingn (22,23 wilumsineiigoe
seidudonUsyana 1,800 Haaans TinuIdnmsumsndougumse LONINMSENMEINASIss B

msAnwiinudn dsunndldssznailunsiwalasiiasisegiu 270 widedUevilens (@fde
JeinemIoa 127 wd) dmunsnagdia Major hepatic resection IR8Tseg1 262 W71 (AMdEIEWINIAR
& 109 w¥) daunsda Minor hepatic resection dlenssegiu 270 Wi (AfidesenIendelng 134 uni)
Fesvuzadinanunniniisesulunuideves Chen J uazany [21]7inuinn1ssda Major hepatic
resection SANE5EgIUT 230 W7 (ArFBTEinenIBlng 395 Wnit) dauntskGa Minor hepatic resection
fAnfsoguesszeznaegil 220 wil (Afideszrinemelyid 430 wnil) etnslsfmuszeznailumsrndnan
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nsAnwllindiAesiuTeaues Banas B wuazany [24] Fanwudnsudin Major hepatic resection fiAn3isegnu
1Al S, Ay ! ¢ o o A a ! ~
VDITLHLIADYN 255 W (AT ndelng 220 1ni) aszesialunisiifafnuuiunii 300 w9
HssaudvibiAanssnaulus NNty (Inflammatory response) YiALARNSIUUDD TenzaLLme,
(Organ failure) It danalvigUiguaulsaneruiauuiiy wasidediaiudu 25, 26] Yadeiionvdmally
JeEE AU TFAUIUNIIMIANYIDY 1AARIINANLLANA A WATIANSHAR QUNRINLY Saudsay
wannvanevesfink1fn luusunvedsimenuiamesysal fuierdndulvaiduneuviaivdn ldldunme
Fi0vdman oI IR ALAEHaa NG AATNLA BEelsAm STegaNMIUEULSINETUNAVA AR LUNNSANYT
a0 L |QI U d! 1 1 = 1 v
fAngsugueg® 6.5 Tu FeliuandrsnnsAnwineunin [21,24]
TumsfnunillinugUiededinndsmsindndu saudsinunmeunsndousunss Wy msfadenas
IR NMSELEOASEAUTULTY N1IEUe Wagnsnaundnwtulsanenuianely 4 dUanvindedining
agdlsionu wunnzAsaSenay 48 Faganineauues Jin S uagam [27] AINUSRsn1sunsndeunenas
nsHdadulpgsTIUTEIUS LAY 4-47 NMMzknsNgaunwuUe laun nsAntalusuALesng q 1wy Ut
LKA NILEBNBDN ATEFUME duN1IBUR TN Jin S Tenuglinisalvesnisdinuiesseyas
4-17 Wiy vaue?in1sAnwIves Tan L avay [28] T1e9ugUinsalvein1izdlisieg ussanauesay
3-27 FauflgURnsalazgandn Jin S winanininulunis@inunil Wneladedesdfgyuesnisinmzinfs
Toun mssdnRuaIeass (Repeated hepatic resection) HNAATBIRIFUNNIAR (Cut surface) L1nnin 57.5
a = A 1 1w 1 a aa = dy 1Y Y
ITNGURLINT Wasnsdeidenserinsndainnnd 775 daddns 29] Tuns@nuniinuindesas 20 veuwUae
a S Ay a a A ] A aa I aa Y ad o I Y]
Nz T Insideidenuinndt 775 1addns wazgUieniinnzinafissauanusulsseglusedu B
d1u 2 71 Sdimsdedeaiuninainenan Gansidaidesduluiisdadoniionafiuaudsswens
Aannedas uwsndeadeddnfewmatiansnidinvesdaeunmd sgndlshnnu wamsdnwiinudt fUaeiiin
S a1 = ) I ) Y = v o =
AR dlvgyiisvavanusunssegluseiu A Fevag 92) Teaenndaaiun1sAnyves Wu G kasanly
[30] I51eauinfesay 75 vesUieniinnsiniTidausuusessau A uavdnilngjaansameliesninnis
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