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unuyimnns

Liver Injury*

= 6 =l ar
s’}"’J?’]EJ ATDBINT

sy solid organ i vajiige luzssvipeuazillana
Iisunadugaiiafinisunadudesesiiaainiu nsuiai§y
sosudusmpmefisrdlugineflssunaiuderaio
Tanluszazian (mmediate phase) fihesnideinmnne
\fanaanuasiieiionuin’ uazluszaendy (late phase)
amiziadaifuaimgmeiisin? maguagiefignifay
EannzInIndounazdnsimeldagienan flagduns
Fnwmsuadusaduldwaunlududusnniinngld com-
puted tomography Tun1sifladsnsurai§usdadasiias
anndu ilwuwedanmiidugeanasnunlésedslainge
(non-operative management) 401511 angiography
alfTums Jadensuiadurausuises hepatic artery
wainuena $nwnldded5 embolization (transcatheter
embolization) atglsfimy MILIAFUTULSIREFUIUY T
fthaiuiansnn dwlvnjfenssineinumeBian (opera-
tive management) S9fiasandurnadlsrauntaniuaznis
dauledid  nsvhindafisnnniatesiulyenavliiiie
wadesefineld dasuwwmdnsnuiithedenasienuseus
19 operativelldznon-operative management Laziianis
Snngiheagmanzay suszdlvfiheiamzunsndou
uazdnsmeilasiign

Initial assessment and resuscitation
HiheRlasunasuiidesissenafinisunedusa

afinzaluduzasieniesingy (multiple injuries) L2u
mIaduiidass, nsumduiigesan, uasmafinazgmin
Hudiu feifusgivaumauaznalanisuaiy fiheiign
umrsdadndnsaduiewzd - fihefignnszquiui
g19dmIvausise Yoz lutasiasiniudean udusia
nzqu fihefianandigs, gninzunialdfugifivgsa
INTEULUR maﬁms‘mﬂﬁm&anm:uwad‘ﬁwmﬂ Tuns
puadinuftasimaninisdndrfuaruddyneunds
(prioritization)§eiAnddu  patency of airway, mImela,
WAzAE hypovolemic shock Lﬂuﬁau‘mﬁmmﬁﬁa@uaz
fmuruiaUndl#suni lalauisa

p}’ﬂwﬁ‘lﬁ%’uuwﬁuﬁﬁmﬁaa teglunsfeden
UBNINILABINNT aggressive fluid resuscitation &2
AsTuEYiBarndRYin exploratory laparotomy Tunsdl
ﬁg“gﬂ'mﬁ hemodynamic stable uwndigsneinasiiviansa
duntvsauany LALEIANNNIATIVRAE (investiga-
tion) Bu 9 muaNsudueldnssnediulyeged
UszAndnw

* Asriludngmansdiand 14 wa. 2540
" MAITAREAIEAT ANzUNMEAIERT IMaNIalN Ing1dl
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Diagnosis of liver injury
mstnadusssuduingAdadulsifiovh explora-

tory laparotomy Fatiatisfimaensvh exploratory laparotomy

onafludeladanionionanedadersluil

1. IEsuunaduiidesissuasianaresmaiduiieadaiau

2. lesuunadufigasiissuasinisasianunieniiniiag
Haau 1y nihvieaudede a1afionnsaesnsiduiian
sansevIalaif I
¥ diagnostic peritoneal lavage T¥inauan®

4 ¥ CT scan udn fovisdfnsiisia 1 uRealu
2peTipgaIuIuNIN, HUNNTLNALEURENHINAD solid
organs ¥3aLAUaTTILSIE (contrast material) Feladn
manaaadaamuaslddnlilunssinzemslusening
¥ CT scan $1panan (Tusu®

dwsughefidalallasuneidavielddunisinm

WUY non-operative management M3IUNAEIUABAL AT

andovdelsumsifadelunsdiveluil

1. fiszfAgnnszunnegoussiifisonauuu viafusyih
anaNdiges

2. gnunmedpiiauiiufissnsuuuniauaIuNTIean
ADURNATUDN

3. gnsiivipaviensenuaziuInsequilian i ueL
¥ ultrasonography %38 CT scan wudulésuumdy

Classification of liver injury

nIUL§UTRedy anautivenguusseeniamiu
6 grade A¥N159A2BY The Organ Injury Scaling (OIS)
Committee of the American Association for the Surgery
of Trauma (AAST) AwA1TWT 19 mm@mmﬁuﬂqmu
Ansouemeneinmazedui LESuuaidy Tae grade | Wy
nsum§utesuas grade VI umsuiaiduiiguunss
wnifundiffiheesi#inseald nsliazuuumsinaiuse
fuaslFanuaaguusaiianit Abbreviated Injury Score
(AIS) 39 Als damnsntnlumen Injury Severity Score
(189)7 sursifuysylemilunsinmuaznsidusioly

Management of liver injury
utiseaniduns¥nunsiedslaunnda (non-operative
management) WRZA1IINHIAI8ATHIAR (operative

management)

Non-operative management of liver injury
mMssnsnnsuasUsasusieIslinse Huns
snunfidufivansuiulapialy Tuilagiu® Tuanaiiuase
ud mesneAadtnuuuislaelussazusniidnnmsn
Suraruiwaaild liver scan HuedasiiadmiuAdasy
nsunalsusau™ dexiledinisld CT scan Tun1sasis
311@5179@’131ﬂﬁlﬁ%’umﬂLﬁuﬁaeﬁmmnﬁu%’ewmq fins
vadusasuiuTuuanniioene lideds ldrdnuas

nan1ssneet lunusia"?

FoRyssmssnEnsunFusasudaeds lsirea Lu

1. Lflum'iwﬁm&"mma:LLmnﬁauﬁv’wmmmmimﬁ@
a9ty U ANNZUNINTOUIINNITANLIEAY, N1
sldgasiuaniiinlugasiies Wusiu

2. mimﬂﬁuﬁaﬁuﬁqmm (grade IV, grade V) u19%ila
gansadnelinaddmedsluien  anuwhiiglas
panshuazil stable hemodynamics®®™*™ %ﬂ@'ﬁ?ﬂ
wshinndensindn fihea1aieien Wudwou
unwIadavsasuaandusiuiunin wisd anae
unsndauanimaniasineg Mvialuifiustnenn® ey
fEsnendedsdannemsatnelngde NN BN
wawenaazAsyq sauauvnsluies Tufigalaglaisio
WFR

FarduvasnsinEnnsuaidusaRuEa83E Laisda un

1. Delayed diagnosis of hollow viscus injury"”
v;iﬂ':ﬂﬁﬁﬂﬁmmLsuﬁaﬁumaﬁﬂ'ﬁmmﬁum’a duodenum,
aldandu q viansuneilaanziineie Famsunaiiuse
afusdanandesanuuazidadnuaiiy q azldnad
wAFIUNNISan1suaiuRaFULTUNANLAE WEIBINIE
Snineaalaiingn Tapd ldaansousnlidaiauiial hollow
viscus injury 3andaevdald anwilinngifiasdy hollow
viscus injury Wulvsthedndn warddaduliflegae
flannsunnudn Tunsdidendenafianmezunsndau 1oy
intraabdominal sepsis f9Aelé

2. Ruptured intrahepatic hematoma‘™®™

FuilEsuunasuns lafiiianaanuinaudiasninm
#nazdl hematoma agmﬂ’[uﬁ\tﬂﬁLmnaanmlﬁmmﬂ
Glisson capsule lail#@nmalusie Sedeviediuduld i
intrahepatic hematoma weefiuissnefiienasn
atnemoLiioy hematoma fFuazuansananiilofuuas
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@15197 1 Liver injury scale (1994 revision)

Grade®

Injury Description

ICD-9

AlS-90

|  Hematoma

Laceration

I Hematoma

Laceration

Il Hematoma

Laceration

IV Hematoma

Laceration

V Laceration

Vascular

VI Vascular

Subcapsular, < 10% surface area

Capsular tear, < 1 cm
parenchymal depth

Subcapsular, 10-50% surface
area; intraparenchymal, < 10 cm
in diameter

1-3 cm parenchymal depth, < 10 cm
in length

Subcapsular, > 50% surface area or
expanding; ruptured subcapsular
or parenchymal hematoma
Intraparenchymal hematoma > 10 cm
or expanding

> 3 cm parenchymal depth

Ruptured intraparenchymal hematoma
with active bleeding

Parenchymal disruption involving
25-75 % of hepatic lobe or 1-3
Couinaud’ s segments within a
single lobe

Parenchymal disruption involving
> 75 % of hepatic lobe or > 3
Couinaud’ s segments within a
single lobe

Juxtahepatic venous injuries; i.e.,
retrohepatic vena cava/central
major hepatic veins

Hepatic avulsion

864.01
864.11
864.02
864.12
864.01
864.11

864.03
864.13

864.04
864.14

864.04
864.14

® Advance one grade for multiple injuries, up to grade IIl.
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fihafuifenadeannld Tasialuudrinfinisinaneda
WDUNTEY portal vein 1138 hepatic vein %38 retrohepatic
vena cava hematoma 813 ldzEnasmINtiniasan low
pressure system Sva1503NLAGE35 non-operative
management WadAuauslvial 9 289 hepatic artery
dnediae asvildaadulufian hematoma §9au hema-
toma umneanaild seiu Tumssnsnsunaudasy
#eA8lweR i intrahepatic hematoma ifiulu CT scan
flgurnlnainnn wnndorafarsunin hepatic artery
angiography Lﬁam'm@’j’lﬁLﬁa@aanmmmuwaa hepatic
artery v3ola dfldnazshulfsiunisyh embolization
(transcatheter embolization)®**" n15ULANAANTAY intra-
hepatic hematoma Tusznigfisnu M Iuadusasudie
B lirndia arvilddefiannazunsndauldetheunnvie
feruifedinlddolosiulddisnisguagdavegig
In&%ananmiiat fdtheiisiniaiaiaius hemodynamic
stable 1wy wiulFmelATesanniun3e hematocrit anay
971911lUvin angiography Was transcatheter embolization
wAtFthelinmaaiauay hemodynamic 3 stable #38
hemodynamic stable uglaig1u130%1 angiography ¢t
Arsthadvioesnsavinknsiaiud
3. 91 AANIZUNINTBUANG ANNILEHY biloma®™
hemobilia® \{usiu
ForisBrasmsinsnmsunaSuRaRuiE33 lusen
1. aRnunedanwiiduainnisyi CT scan
2. il hemodynamic stable
3. Laifidnmauzaa9 generalized peritonitis Wansiavtivine
InUBNaININAEULENTpaUS e lATIIN
4. 13ifl hollow viscus injury 1AENIILANNTATIIIINME
WAz CT scan (@dwlsfima Meszanliianaininisasa
$9MBLAE CT scan 813 l&11130AT39WL hollow vis-
cus injury Tuszezusnlzuiu)
5. agluanudifiamsoguagieeglnddalinaon 24
Flag
B. ﬁﬁaqmﬁﬂﬁw%am:ﬁﬂﬁdﬂﬁmanﬁulﬁmaaﬂ 24 Fla

FBms™>
1. NPO
2. 1d Nasogastric tube LAY Foley catheter

3. % intravenous fluid

absolute bed rest Tu 3 Tuusn
AsyaRNsulaia, Ewas, nsmelauazduiutlaan:
yndaluslu 24 $aluausn

6. A32% hematocrit Y0 4 FalaluTunsnuazyn 6 Falalu
Sufl 2

7 fi‘r’ammme’na@mmmﬁﬂmmammﬁmaﬂ’mﬂﬁ’nama
WHuszee 9

8. ¥ CT scan tuuszes q NN 1 o imdviaanaazyinent
ﬁﬁﬂ@ﬂaﬂﬂmﬂﬁ

9. Asy 7 Wi activity auiiudniiile 6 e1iind uadsluaag
LEUARIIDINeIUMIN

10. t@ufinansavheuminia e CT scan wuin
weBanwiidunauAugUnAdslausnndnldinanlsining
3 Loy

%’ﬂﬁﬂ%’i1ﬂ’a‘iﬁ1§ﬂﬂﬂ1ﬂﬁ’lﬁ‘lﬁﬂ exploratory laparotomy

Mevaan1sinEceis Lkndna

1. #thwil hemodynamic 14 stable

2. daslfifenunndt 2-4 yiln WS TEAUDR
hemoglobin %38 hematocrit T¥iasf

3. flansuasnsasranumentindissluniefiiaiag

ms%’ms’;@'ﬂfaﬂﬁ1€1’%’1JuﬂﬂL$usiﬂﬁuﬁqa3§1ﬁsi'lr;'n'ﬂ aal
UaaadeTunsdieludl As
1. dheagannnin 55 1
2. @'ﬂaﬂlﬁ%’ummﬁuwmus:uu (multiple injuries)
viliRamuens§rholfionn Tasanzetneielugihe
AlEsuasuiifssesinsae
gﬂif’i 1 uaz 2 Wy CT scan oaffihefildsumnadui
§U21n blunt trauma wazlFUNMSSNEAIBAS non-operative
management Ui 3 uunugdlumsinengiheitlisy
y1a§ufiduann blunt trauma #2838 non-operative
management®”
Operative management of liver injury
Tapiluudn1ruiaivaesudiulngitnasls
Juusatin (grade | w38 II) LLa:Lﬁamﬁﬂwqmlﬂuﬁmﬁmhﬁﬂ
wy S9lsidoaherlsfunaunadisudu® Tunsdifivinuns
'ﬁﬁuﬁau%wa‘guLrsa%aﬁn%s”:uﬁun'ﬁﬁlﬁamaanmn AT
supsulunstidindnunsesnluil
1. 1% vascular clamp apply 1 hepatoduodenal

ligament (Pringle maneuver) \inan active bleeding
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Uit 1 CT scan peefiilhefilisualufisiuann blunt trauma uwazlisumssnnéeds non-operative

management

JUfi 1 CT scan aavfiteluguil 1 wdwanlifumssnenéiieds non-operative management 2
21988 uuSuduitandrunadnadsin
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Hemodynamics

Stable Unstable = ——— > Celiotomy

A S

Non-Operative If Criteria for Non-
Operative

Maapent Management Not Met
\
CAT Scan
/
Grade I-Il Grade IlI-V
Injury Injury
| »
Admit to Floor itto ICU

Hematocrit Falls Repeat CAT Scan at

/ 7 Days
/ Liver Injury / \

Repeat CAT Scan —  Stable Major Minor

Resolution Resolution or
No Change
Liver Injury
Worse Discharge with
/ \ PR ST S0a0 Transfer to Floor
Stable Patient Unstable Patient One Month l
AE?;%%??Z};T%;OT \ Re-CAT Scan One
Celiotomy Week
Success Unsuccessful 7 l
l Re-Evaluate
Continue
Observation

o

i

3 LfluLmugaﬂumﬁnm@’ﬂwﬁiﬁ%’umﬂﬁuﬁﬁumn blunt trauma 61835 non-operative management®
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INLLVUNUBY hepatic artery 750 portal vein Lﬁuﬂ’ﬁ“ﬁ"’aﬂi’n
Jaiuldin pack UFIMLIALHATIFY

2. VNUUHARIAR Iz AR zyWdaldazaan
fnflunadssmssunadisesen Tugwiidydunnde:
1% fiuid resuscitation uazinTesiRanlFniau

3. d5mguiaunaiidy fuaunsagroulin
Fudnovisesundseeiiunduen (Couinaud segment i
V. VI, VI way VI T956® right triangular ligament W&
mobilize FUNAUI™M Waliiaansavininan1ssng o fuuia
unafFUlfszaandy

4. §1979QUALHATIFD (Bouziivin Pringle maneuver
at) ddeiiiiensanunaguansinanadinisinginvey
hepatic vein #38 retro hepatic vena cava %Gﬁﬂﬂﬁuﬁu
msafadelaeliidudunndvan ventilate ﬁﬂ’)ﬂﬁ‘/’sﬂiﬁ’l
fhilnsunaduse hepatic vein %38 retrohepatic vena cava
T59fanezpantiora asanluznsiivonlifl ventilation
arlaifinsifisdumns intrathoracic pressure vlidanlna
fiauaanuINN inferior vena cava Upzad & miuN1sInE

ASUALTUAD hepatic vein %30 retrohepatic vena cava
9znandvdalulunevds §1vh Pringle maneuver w2
\Fanaantiapasnrisvgaaiinuansin@ensonainuaus
284 hepatic artery #38 portal vein [#aa1e vascular clamp
i hepatoduodenal ligament Wi 4 prolene 3-0 %30 silk
2-0 Lﬁﬂﬂqﬂﬁgﬂl.ﬁamaaﬂﬁ active auvNg Swuvietafian
mmmsgn’[ﬁmmuﬁmwﬂm:m&flﬁ (vt Penrose drain
(s

5. iefuaaidesaanud ihdefiifiansanduanin
ﬁuag}mmﬁmﬁbﬁmﬁﬁmﬁ’u Teel#dadusu (Suninvh
hepatorrhaphy) A25LULUY interrupt datloaiulailile
Fuu3upauwnall ischemia uniuly ileifuudi
Tinrsitnsandoaglusiiiosanenaimsfinidovssidion
waztAfidsaginfuvuaslusiy (iver abscess) wiafufiyn
WTUITDY hepatic artery vigasanLinLiu faise aneurysm
16

6. tauilasuuaiuidiulnseinafndeionds
Iﬂﬂﬂqﬂﬁﬁﬂﬁ (731117'1' 4) A% omental packing lag mobi-

sU 4 uaasunaunadnTasAundurNfinsineiieds omental packing
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Sufl 5 WEAY LY omentum 7 mobilize @10 transverse colon Wiyl omental packing
PNLAUNRTIFUT B gL 4

;a'ﬂﬁ 6 LAAINITNI omental packing Tasla vascularized omentum i mobilize 370
transverse colon Wnlulutnauwavessiuaasitheluguil 4 udald cat gut 2-0
dugsuduiBussAsinemanzifial¥ omentum agluunaunazssiulapded
LﬁﬂﬂlﬁLgﬂeﬁag
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lize omentum 28NINATUTILDDN transverse colon FE 39
el U EnRlUAEY omentum & l6sudune (gﬂﬁ 5)
ud1en omentum filadnlululwsszeesuudaifuzeu
aunafisudiugeuseRweanals (GUR &) msls
vascularized omentum nlululwserasdufivszlomizon
ﬁ']’lﬁ‘lﬂﬁ‘[wsﬁﬁtaa@Lm:ﬁqﬁ%mﬁ’amﬁaag’ua:ﬁawqm
\Aanfisandy 4 9nAeU

7. Tunsdififungmamiiionsent active nupui
gaidasudlasuunSuinniefidesufiany fasan
maiesluidsanieny msdaeenlivuafiaasldluddu
mm&gmmnﬁﬁm‘ﬁa‘lumwﬁo (resectional debridement)

nsunasurdesusulnaamisasnulasie
FRON1IFAN o Trefu” Tum’smmL%usiaﬁuﬁﬁaum”mﬁqmm
(grade Il $uly)) aafithasiesnsaniaididn 4 ﬁiﬁlﬁ@ﬂ
59anslaviaszineliiawe vieszunwiinnaifiu Penrose drain
%39 tube drain fi L%

Management of hepatic vein or retrohepatic vena
cava injury

ANTUIALIUAS hepatic vein 138 retrohepatic vena
cava ﬁna:wﬂumimmL%Uﬁiaﬁuﬁ'guma anfdilesudnia
gansufusuusnimeag Lﬁummamimﬂﬁd’wﬁnﬂm
Qﬂmﬁ“lﬁ%ummﬁwiaﬁu msAiadunsulsanmsiediden

28NNINBYNBVIAWIN Pringle maneuver falfinaninuan
mMasnefivaisdsdusgifuanimiiog  Amnutnguas
Ussaunmsaiasdasunnduazidudund aaanauan
w¥onpiRIRIARITNISNENNTLaLdude hepatic vein
38 retrohepativc vena cava AfssplUilAn

1. 91 perihepatic packing 1avh3mAUNTIEY

9
& e oA

iosuidmiiu (:eaziBuazaeniavin perihepatic packing
azldnanivsialulunends) duleanyadsshfio

L 1

Havrndaenind pack 1ieanfinds difsalinyadansi

2. Direct repair® \Hunsdluifu hepatic vein
W38 retrohepatic vena cava 7ilFunaiulasnss T4y
mMTuaLsUTilaisunnas hepatic vein 1138 retrohepatic vena
cava pnaspssaidadudnlumeeailisunady (hepato-
tomy) iieecldifuldazain dudud15aenavin omental
packing #a dwihlaid5a arsRiasauniintracaval shunt
w58 total vascular isolation fiply

3. Intracaval shunt “**** Yaquszaedzaanism
intracavalshunt WD U3 UFUA IESULNAS LT hepatic
vein %38 retrohepatic vena cava WHI&LN Taefidan
nEUENTITINY Seadlnanduid right atrium 18 1iia
Fasunndaclfidudanusun1sunaliuae hepatic vein ¥
retrohepatic vena cava lfipg1daz@n n15la shunt

3‘]Jﬁ 7 WEAINTSLA interval shunt 910974 infrahepatic inferior vena
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819N infrarenal inferior vena cava (gﬂﬁ 7) B3N8
right atrial appendage (gﬂﬁ 8) 2auziild shunt flaagyin
Pringle maneuver agfeians faqtiuuusiildlams right
atrial appendage Wsnsianuiliuaunin

n5la intracaval shunt 1 {ms right atrial appendage

1. BeneunarAnTwiiu median sternotomy

2. 1@ pericardium L&IA&RY inferior vena cava
(IVC) fuiiy intrapericardial part @8 umbilical tape

3. Lngﬁ right atrial appendage 2ua 3/4
wufiuns udld endotracheal tube asly (fthemeldiuad
36, fihemdalfiues 32) vauiilaldinaseu sfitnziiie
Tailidenoenain fiamenislavaedlums postero-
lateral (s lun1e anterior tube anadhluly right
hepatic vein, fda1ed 1Umne medial tube a1 lulu right
ventricle) 1ials endotracheal tube aﬂﬂg IVC auaalant
endotracheal tube 16 infrarenal IVC u&7 Iﬁﬁﬂﬁ’lg"ﬁ’mﬁ
endotracheal tube TUNAYSENTNL 1 WBURLNAT Fuviedt
sinazuliizinvilogu right atrium Wfiatans endotracheal
tube agfl infrarenal IVC (304 8) ladingdneuazla endo-
tracheal tube adlU3uUany endotracheal tube B;Ji"ﬁ
infrarenal IVG uazgiefidaeglu right atrium udialwiby
purse string suture 99U endotracheal tube 734 right atrial
appendage LLa::ganﬁLLﬁu miuge dissect w1 IVC sy
wilodd renal vein uAlAADAY (suprarenal IVC) @vana
ylawldiiadassaanun(olunt finger dissection) Dt
finunauaza§aslifae umbilical tape niusesa intra-
pericardial IVC Wwaz suprarenal IVC findaaliudsie
umbilical tape TWuuse38 Rumel tourniquet (j;:ljﬁ 8)
Juduiasaduni intracaval shunt

i shunt ayﬂuﬁ’umﬁaﬁmmmm VBRI
Fupaduuas hepatic vein %38 retrohepatic vena cava
fanaeasuisasnan  sxnsovinsiudenuanaiuiLe
Suual§uldisall AnuaE5a89n9¥n intracaval shunt
uaﬂmﬂa:ﬁmmﬁ'ﬂﬁ%‘ﬁﬂﬁgnﬁmLLazﬁJi:awnﬁcﬁmm
Fapunndusn madadulalunsvihuduiy 4 Aoufifiiee:
WWELEBANINIULAANTIZ hypothermia, acidosis, WAL
coagulopathy f9iuilasefisdagtenn

4. Total vascular isolation®*¥ \fun13vin ¥ uSianu
Fufilasuuaduusieaiin Inans clamp IVC wiflauayldide
fUSINALMN Pringle maneuver (gﬂ‘ﬁ 9)

M71FD9n1 median sternotomy, 11lA pericardium
wazAday IVC wilauarlssesy wilewdia intra-
cavalshunt uadivihdendunsizlsideada right atrial
appendage \iia clamplvVCaumilauaclssasuaiavinli
cardiac output wazAMNFulafinanasaiNNINiaeIn
venous returnafasNIn ¥ wienasududa clamp aorta
fiudianu aortic hiatus iokildanudulafiaanuinidiuly
waztheliilawulédsely win1s clamp aorta fiszdu
aortic hiatus ¥(¥iAia ischemia v84 visceral organ lu
dastiasiarsmediuan Seenefinaldeneduaisinen
LAEMITTNIUDRIaTENEAN 7 auanatnsann Sdladdas
wushlETudtoe trauma  TumadfiRensassi total
vascular isolation fiau (laudslsisiae clamp aorta) WSz
ydendn ﬁ']p‘g’ﬂ'zﬂﬁmmﬁ’umnmnﬁﬁmﬁﬂuLi’f’]uﬁ'l

intracaval shunt Wnw®

Management of bilobar hepatic gunshot wound

mmuwagnﬁaﬁﬁuﬁﬂﬂﬂ active bleeding a1alaat
folslaglsidasarlnfisbuusndoindamsin ultra-
sonography 138CT scan #533034 intrahepatic hema-
toma 3ol &4l intrahepatic hematoma Tfmﬂ'lvmj A3
#3130u1%11 angiography UazfimuIdEaneanNuINDY
hepatic artery A133N®1A8N1791 embolization (transca-
theter embolization)

frsznignndanuing active bleeding 3MNUNaT
#u fuwansequiiiudusgiu msdndesuiiegmilouun
n3zqu (13end1vi tractotomy %38 hepatotomy) WaLEY
wyaqaLAnsaniing fMuwinseguiinuiusgfin wIanu
qﬂﬁaﬂmwa@ﬁumnﬂﬁuﬁw neandurnieanndunin
nzandude (bilobar hepatic gunshot wound) LsiAnsvi
tractotomny iz ifideidasnnuazidadugnihans
1N as55nelaeld balloon tamponade Fsp1alsznaviu
$89 90 Penrose drain 2uR 1 LRSI LY
gmsuautlaanis (red rubber catheter) (gllﬁ 10) @
balloon tamponade mmsammﬁamlﬁﬁ Fernpihifihe
[ 1BuRIARLEN temporary balloon tamponade faonlu
Meanas

Current trends
ﬂ’ﬁﬂ"lﬁLs'l.lﬂ'ﬂﬁi_i‘majj]uLLiGﬁﬂ’Qﬂﬂﬁ‘ﬂﬂgWﬁd’mﬂ’ﬂ
Tun1ssnm dmdumanaduiiuuse (grade lii-grade V)
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gﬂﬁ 8 WNANNSL| intracaval shunt NN right atrial appendage

PERICARDIOTOMY W AQRTA

SU# 9 uaAIN1591 total vascular isolation
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3ﬂ‘ﬁ 10

LaAsM3LE balloon tamponade TuvauwagnnIzguiunzgruay (bilobar hepatic gunshot

wound) i3aeilafildsznausiae Penrose drain 2118 1x2 fazasenanaeamIuaulaae

(@un12F) Uatewilenas Penrose drain ulladindasiuas 2-0 ialdaeanadnlyuda
Tildsnasued 2-0 wnsau Penrose drain SaRpEuas LY (water tight) Tisnuvisvisannuans

Penrose drain ‘wwnh LEntlseana 6 uBlaAs snnAnNezasuaLra lusy A8l leaels

Penrose drain umﬂﬂummma‘iuﬂu W&1818 Penrose drain lnsdatininfanay Gastrograffin
Wnly Penrose drain fiaanaudiezyhwihfmiaugnlie nm;maamaan‘[umuh nfinE

Gastrograffin WildTuindefidnsens Penrose drain iiaazldanansaisumiszes Penrose

drain flasnsanedngist

faaadutlamlunissnuey 58n1ssnuniivansuuuiald
naanuds Jeiufidsiu q wuadu s léing
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ffetu Somaidenliislmiutusgivamuznisailuudaz
ada 3369 q wsndl L

1. mIviedudae absorbable mesh %%

Tﬁ%’nmmimﬂLﬁﬁJ?uLLiwaﬁﬁu\Lﬁun‘ﬁﬁﬂ anLiu
Tunsdififinnsunaliuda hepatic vein 38 retrohepatic vena
cava® $53n19felE synthetic absorbable mesh Ltiu
polyglycolic acid mesh #i® polyglactin mesh wasasiy
Tﬁl,uiuwaﬁumiwaﬁawqmLﬁaﬂlﬁ mavietiaeyifisuniy
gm, 1e videria 2 nduAlE (gUi11) nalnmsvgaidonade
iUt perihepatic packing ualaigiassindnlvaiialen pack
s8N riauazviadias mobilize fundudneuarzniifiesnisvie
Wit iilpsannssneisiiazen awqmﬁaﬂﬁa@nmmﬁﬂﬁﬂﬁ
Husdulng Foldlaildnadlunsdfifinisuiniiusie hepatic
vein %38 retrohepatic vena cava faFov09d5iian mesh

F s unauazanaldausanduld ldazaanluaan
andu
2. Perihepatic packing and planned reoperation
Humsnsnsunaidusesufideudneguuselag
m3ldiin gauze 18 (packjseuq duliuiumassmsiile
wmﬂLaaﬂmam‘lﬂLaamaanuaﬂmLLmﬁaﬂmwmymmm
T‘vm 181 pack BaN#inay Tuadainl#luaaunisaifila
snansoveaLienlddi B35 BuULESlHA5T e didne
ANEFININ mwunanm’hﬁ perinepatic packing LLﬁlLuu‘I
Tu@mwlm‘awmw@ul,mwmunaumgmﬂ%mmaammn
Aulyauiinnnie hypothermia, acidosis, Wazcoagulopathy
ﬁﬂﬁ@'ﬁuEJmmﬁﬁé’m‘mmﬂﬁaﬂamm:ﬁaL‘ﬂumﬁ%’nmﬁu‘m
fuansuiuriluTuilagi eoseae
snmsfnelugineflésunmduquusouacy
Fafnaasmuidefihalifunmiugunsiaifivifionsnn
qifinne hypothermia (8ungil <33°C), acidosis (pH <
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gﬂﬁ 11 uaaIn13l% synthetic absorbable mesh ¥afuniyuai

n. ¥ polyglycolic acid 3o polyglactin mesh Luaudiinifiu 2 Aueiagy Wi mobilize &y
NAUYMIUDN inferior vena cava M unasUE 1920y B vosusy mesh fufiuiiiaiianie
lateral 989 inferior vena cava

7. n&rniuFoen mesh Wadunauain Buey A MU falciform ligament uazifuvay C, gl
u ¢, Tawda mesh Tifounanad Fodloifuioudaezaduiousetumesuesiidaanyn
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7.2)Uuas coagulopathy (prolonged PT waz PTT. platelet

g, Sidandului) atrsTaasy ©4

Faflofnne
natlaeudlu
Aeamzfondniilaewssamgaidealiiiaiign el
ﬁﬂqmﬁmﬁaﬂmmﬁu‘lﬂ Lm::ﬁﬁgiﬂ'aﬂLﬁﬂaﬁamuﬂﬂauﬁuLﬁﬂ

genan lonaseatinazanadednawin®

nzhypothermia, acidosis, LAY coagulopathy LWa AT
wimegAmssdinlaeni perihepatic packing uay Upytirviog
F1Ag17f8 towel clips (TIJ‘VI 12) iUty skin uaz
subcutaneous tissue L"ﬂ’]‘lﬁﬂﬂuiﬂﬂ‘luﬂadmu sheath 37N
uuwmwmﬂmwaanumwmwuﬂ (intensive care unlt)
LLfﬂ,’me’J., hypothermia, acidosis. WAz coagulopathy Wie
Al stable Funazamedmananlasumsui lousa Fedou
fthadhiiaeiidalen pack pan TﬂawﬂﬂLLawna v
Ussanms 24-48 Fluandsnsindandausn nsite pack 11
wuAulezyildslanaifia intraabdominal sepsis g9

Perihepatic packing 1% l#ifun1sunaLiusedy
nnoile wiudAn1suaduAe hepatic vein 38 retrohepatic
vena cava“? msvhasl@naninkifl arterial bleeding
Fraru SemafuvyngaLianaanaNuLILBY hepatic artery
Fifudalaulduisutauazyinperinepatic packinguaziiinyh
petihepatic packinga? ﬂ'a‘:l,l.u‘im’lmamﬂqmﬁa Tapdanm
ﬂﬂ'aua:ﬂmwﬁﬂﬁm'j'ﬂﬁﬁLﬁaﬂaanmnuéma:ﬁﬂuaﬁ vital
signs stable ‘ﬂu §71 perihepatic packing wiadeiidanann
W nag uaeiinng pack Lilsnanisenaulaviinansdu
1Y intracaval shunt faasaang hepatic vein %138 retro-
hepatic vena cava injury 841 perihepatic packing
uiaidan vuan memmﬂﬂLuamwﬂwm'maanmawﬂm
win fihefiiiansoninndn m’imwﬂwmwmmmmwam
perihepatic packing Tl wia‘!ﬂ’mmmmiﬂu q mnm’m’mm
wauARaIUENIRL

Perihepatic packing 1flu life saving procedure
Iuﬁﬂﬂuyﬂ’]‘itﬁﬁﬁaﬂLL‘W‘V]ETW‘IJﬂﬂﬁ&.I‘TﬂL%‘]JiuLL‘N"IIB\‘JﬁULLﬁi
aﬂ'iuamwLnmaawluLaamma’{umﬁnmmamu aonufi
LLa"Lﬂ‘iB\‘INﬂlNW‘iE}N gavsraunsnl dudiu wndiinen
anaiasuYin perihepatic packing LLa:QOﬂmiﬂmma
flsenenunafinousall

Aazunandous1feeanisyin perihepatic
packing fin n14Lfin abdominal compartment syndrome
Wazn15iie intraabdominal sepsis

Abdominal compartment syndrome #8 RPTATH
anudunelugaefiae (intraabdominal pressure) Rt

asunifiafulantinties Suillumaniainnns packing.
Asfignldunathunnuazniss retroperitoneal edema 138
hematoma sniAntunmsiifimaunadiuuuss Tugosies
vefinsinfndasiinsiiiniadudenstnenn uasgiheld
£ massive fluid resuscitation at9lsfmuAsIzANL AN
71 abdominal compartment syndrome anafindulunniz
gananalapfilufl packing fi 4 msfianusudfisgulu
Foaasatnann asiinai M iese T lutasiias,
1 e, uazmamelaaad e aanmsfnenlugils
wurinenusulutosfiosdugs dszana 10-20 mmHg
Haamzastiosas hanusulugesiiaegendt 20 mmHg
auifinny anuria®®® Tuneufsd Reildedndioed
abdominal compartment syndrome fa filpfintiiiay
Wiege. Yaanvesntiavamielisaniasuacginedl peak
airway pressure 9NN Fefldud lagdniinae organ
failure mumua:ﬂﬂ’;mﬁﬂ%%m‘iuﬁqﬂ fasdedngied
abdominal compartment syndrome A3TUNEBEviB
ngalvaiian pack fisnnifuldesn saufulrenduilaanae
Futiaauiu s lHanlduas retroperitoneal area AALINRY
sflanindiasldlfdasannanl&deanninanasssdanin
JipgdAsTEIBLHY plastic 58 synthetic mesh (gﬂﬁm)
WdApsNeILHY plastic 58 synthetic mesh BENLAT
Sanivaslnafinds 1Heslduas retroperitoneal area

7 Y fiflapfislabdominal compatment

HULINRILE
syndrome Luauﬂﬂmmwmmﬂm lanusulutosdia
AARY Lmeamnma"mmmmummLﬂaﬂuuﬂm’[umwm
Fuviuit 1y Haanizaananndu, peak ainvay pressure AR
WHusiu

Intraabdominal sepsis PRI perihepatic packing
S EnfeinlTusineuu ¢ Tasawizadebeimunt
48 #3laa® soriu Tugitaeit 16isun1svin perinepatic packing
il stable Fu wazufleniy hypothermia, acidosis,
uaz coagulopathy LALE? Semmhftheidvisssisiaie
pack panuALtiu q

Liver transplantation

&Aoo

ﬁﬁuamuvm'ﬁmﬂmﬂm%’umﬂL%umnua%ﬁam

o

Bﬂﬂuﬂﬂﬁuiﬁﬂﬂﬂﬂiﬂﬂqﬂlﬂﬂ‘)ﬂ’lﬁﬂuuﬂﬂ’ﬁ’m‘ﬂﬁ

a

hepatectomy ﬂ%aﬁ’mﬁam‘in\hﬁmnmmimmLﬁm‘gumqm'a

total

SUTARANMEFUNeT linaURUBIRE supportive treatment
HumumegeringlunainenisunaduuLsrosy Temw
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sUfl 12 uaasm3ld towel clips ?Jﬂwﬁﬁﬁm‘*ﬁ"mﬁﬂuﬁﬂ’mﬁﬁmﬁm@L’«‘?:uquu‘s«:mm
FUTILFSUNNSYI perihepatic packing

714 13 LEAINNT LY synthetic mesh ﬂmwu‘hﬁm"ﬁ"aﬂﬁﬂi@@’ﬂﬁﬂﬁiﬁﬂﬁuﬁﬂ?:
Dontiiaviflasananlduas retroperitoneal area UANUNNAN
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saafinfunweanas Tuaatufidanasunnglunsh
liver transplantation®**® Tun5ifivih total hepatectomy
iiovgaideafiaansnndiniesih temporary portocaval shunt
Tuszriineiise donor Iiver‘ss’(‘gﬂﬁ 14)

Controversy
Anatomical hepatic resection in hepatic trauma
N15%1 conventional anatomical hepatic resection
(left w3a right lobectomy) uAEsnwgiheflisuuindu
quusiduAEvilsfidasunninaeriususiaindoag i
WUz genglsfinny A19vin major hepatic resection
Tufftoflsuuaduuussiiduinasisasaoge
iissangndningeglusnmitlimnzauiiazlfiuns
¥ major hepatic resection uanNGLpRUELTREIE9
gnealuée vhlEAanzdunemdsialdgs Jaguun
TinTumssnsnsunadusesudifiemslylune conser-
vative  insiudseiingy arssmamnsisuiulandada

o A

fuiidavoninnIovaionlUifdusuda  (resectional

debridement)®

Selective hepatic artery ligation

nuefenayn left 3o right hepatic artery 5NN
msmrﬂﬁu‘gumwaaﬁumﬂLﬂuﬁﬁﬂuﬁﬂﬁ’u’[uaﬁﬂ‘””’
ﬂaﬁgﬁuﬁﬂuﬁﬂﬁuﬁaﬂamﬂmmﬂ arterial bleeding 3MNLLIUY
289 hepatic artery AslisumMsinmlasnafugnaelu
Lﬁaﬁ’ummfiﬁﬁ@zgn left 1130 right he patic artery 9819
Wl¥LAR ischemia TavfuTiondy S9uiidn May uazAnzay
waeuieannlaendalunisvii selective hepatic artery
ligation fimu® Fasunndvarsviuduasiaudiui &
wandpansildasfndnfadnilaynsiia massive liver
necrosis Wa liver failure 3MNAADNIAINGT?

INTENUDDY Flint wazams® wuhdieslse
U 10% maaéﬂ'zﬂmﬁ%’nmmL%Uﬁ;uuiwmﬁuﬁﬁlﬁaﬂ
2BNAINUALIZEY hepatic artery wazlifulselamiannsvia

selective hepatic artery ligation

inferior vena cava

hepatic veins

portal vein

U 14 uAAYN1TY temporary portocarval shunt 3131938 donor liver WiBY livertransplantation

I‘uBE&J’JEl‘mﬁ‘%'uﬂﬁﬂL%UEuLLid?Jﬂdﬁuﬁ’uﬁﬂﬂﬁ”l total hepatectomy
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Bimanual Compression
Resuscitation
Pringle Maneuver

Finger Fracture
Ligation Vessels
Debridement
Omental Packing

Consider Juxtahepatic
Venous Injury

Closed Drainage (Grades lII-IV) 1. Intracaval Shunt or

2. Rapid Finger Fracture Repair or.

For Transhepatic Injuries Consider 3. Perihepatic Packing

Intrahepatic Balloon Tamponade

Definitive Control
Obtained

Y

Coagulopathy
Ongoing Hemorrhage
Hypothermia

[

Stop Operating
Damage Control
Pack Liver Injury

Monitor Intra-abdominal Pressure
with a Foley Catheter-
r/o Abdominal Compartment Syndrome

Planned Re-exploration after control of
hypotension, acidosis, hypothermia

3 15 wnuQAUFAY operative management 789MSLNASLRBFLTUT DR
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SUfl 16 uamd false aneurysm 9NUTUITEN right hepatic artery Holfiamuwas MIuAlEUse

sunarSnuldnaffiun1syin transcatheter embolization
n. pre-embolization ezl false aneurysm muﬁﬂtwnjmnwﬂuwm right hepatic artery

9. post-embolization $18 Gelfoam 9z1#AU77 false aneurysm el
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urugAuansuuImMmeNBINITUIafusasuly
viosrdiauaavayTugui 152
Complications

nMsadusadufisuuseinaziincunsnday
\Wadulsisnnfivos fwuesldud MIARABDNVAIHAR,
intraabdominal abscess, liver abscess, biloma, bile fistula,
bile peritonitis, hepatic artery false aneurysm (;iﬁ_l‘ﬁ 16)
hemobilia, was liver failure N33HaduAIzUNIAFOUWENT
usitily ¢ uazlimatnenfigniBesinli fuaeiudaidues
FATINAARY

unagl

MItaluTuLssTessuuan wam piidd209
HipdldsuumSuiidestio n1stnsadadausifiug,
resuscitation, uazl#nsinuiitmanzauiufoddaiies
Tisndenans3nmiia nasnunmsuiadusesuusveaniy
non-operative management Tuf\jﬁ"mﬁ stable LLaz operative
management Tuﬁjﬂmﬁﬁifaﬂa%’hmﬁmﬁm MILRaNIGSN
fimanzanesgel dheiinnzunsndounazdasiaetion
fign




144

Thai J Surg 1997 Vol 18 No 3

References

15

10.

11.

12.

13.

BealSL. Fatal hepatic hemorrhage : an unsolved
problem in the management of complex liver injuries.
J Trauma 1990; 30: 163-9

Bender JS. Geller ER. Wilson RF. Intra-abdominal
sepsis following liver trauma. J Trauma 1989: 29:
1140-5

Fabian TC, Croce MA, Stanford GG, Payne LW,
Mangiante EC, Voeller GR. et al. Factors affecting
mortality following hepatic trauma: A prospective
analysis of 482 injuries. Ann Surg 1991: 213: 540-7
SriussadapomS. Diagnostic peritoneal lavage in blunt
abdominal trauma : a practical diagnostic tool. Asian
J Surg 1994; 31: 247-50

Sriussadaporn S. CT scan in blunt abdomninal trauma.
Injury 1993; 24: 541-4

Moore EE, Cogbill TH, Jurkovich GJ, Shackford SR.
Malangoni MA. ChampionHR. Organ injury scaling:
spleen and liver (1994 revision). J Trauma 1995: 38:
323-4

BakerSP,ONeill B, Haddon W Jr, Long WB. The
injury severity score: a method for describing patients
with multiple injuries and evaluating emergency care.
J Trauma 1974; 14: 187-96

Croce MA, Fabian TC, Menke PG, Waddle-Smith L.
Minard G, Kudsk KA. et al. Nonoperative manage-
ment of blunt hepatic traurna is the treatment of
choice for hemodynamically stable patients: Results
of a prospective trial. Ann Surg 1995, 221: 744-53
Rutledge R. Hunt JP. Lentz CW. Fakhry S Meyer
AA. Baker CC, et al. A statewide. population-based
time-series analysis of the increasing frequency of
nonoperative management of abdominal solid organ
injury. Ann Surg 1995; 222: 311-26
CheathamJEJr.Smith El. Tunell WP, Elkins RC.
Nonoperative management of subcapsular hemato-
mas of the liver. Am J Surg 1980; 140: 852-7
Meyer AA. Crass RA, Lim RC Jr. Jeffrey RB. Federle
MP, Trunkey DD. Selective nonoperative management
of blunt liver injury using computed tomography.
Arch Surg 1985:120: 551-4
GoldsteinAS.SclafaniSJA.Kupferstein NH, Base |,
Lewis T, Panetta T, et al. The diagnostic superiority
of computed tomography. J Trauma 1 985,25:938-46
MeredithJ W, YoungdJS,BowlingJ.Robousssin D.
Nonoperative management of blunt hepatic trauma:
the exception or the rule? J Trauma 1994; 36: 529-33

14.

715.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25,

26.

Sherman HF.Savage BA.Jones LM.Barrette RR.
Latenser BA. Vercelotti JR. et al. Nonoperative
management of blunt hepatic injuries: safe at any
grade? J Traumna 1994: 37: 616-21

Donovan AdJ. Michaelian MJ, Yellin AE. Anatomical
hepatic lobectomy in trauma to the liver. Surgery
1973 ;73: 833-47

CoxEF, Flanchaum L. Dauterive AH. Paulson RL.
Blunt trauma to the liver. Analysis of management
and mortality in 323 consecutive patients. Ann Surg
1988 207: 126-34

Fischer RP. Miller-Crotchett P, Reed RP Z2d.
Gastrointestinal disruption:the hazard of nonoperative
management in adults with blunt abdominal injury.
J Trauma 1988:28:1445-9

Geis WP, Schulz KA, Giacchino JL. Freeark RJ. The
fate of unruptured intrahepatic hematomas. Surgery
1981:90:689-97

Gates JD. Delayed hemorrhage with free rupture
complicating the nonsurgical management of blunt
hepatic trauma:a case report and review of the
literature. J Traurma 1994;36:572-5

Lambeth W. Rubin BE. Nonoperative management
of intrahepaitc hemorrhage and hematoma following
blunt trauma. Surg Gynecol Obstet 1979;148:507-11
Knudson MN.Lim RC Jr. Oakes DD, Jeffrey RB Jr.
Nonoperative management of blunt liver injuries in
adults:the need for continued surveillance. J Trauma
1990:30:1494-500

Esensten M. Rall WP, Colletti P, Halls J. Posttraumatic
intrahepatic biloma: sonographic diagnosis. AJR
1983;140: 303-5

McDougal EG. Mandel SE. Traumatic hemobilia
-Successful nonoperative treatment in two cases.
Am Surg 1984:50:169-72

Hiatt JR. Harrier HD. Koenig BV. Ransom KJ.
Nonoperative management of major blunt liver injury
with hemoperitoneum. Arch Surg 1990:125:101-3
Federico JA, Horner WR, Clark DE. Isler RJ. Blunt
hepatic trauma. Nonoperative management in adults.
Arch Surg 1990:125:905-8

Pachter HL. Liver injuries. In:American College of
Surgeons. Trauma From Injury to the Operating Room:
Patient Management Guidelines. Postgraduate course.
81st Annual Clinical Congress, American College of
Surgeons. October 22-27. 1995. New Orleans. LA
1995:31-4




Liver Injury

145

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

Sriussadaporn S. Operative management of hepatic
injuries. J Med Assoc Thai 1996; 79: 1-9

Feliciano DV, Pachter HL Hepatic trauma revisited.
Curr Probl Surg 1989.26: 459-524

Pachter HL, Spencer FC, Hofstetter SR, Liang HC,
Coppa GF. The management of juxtahepatic venous
injuries without an atriocaval shunt : preliminary
clinical observations. Surgery 1986;99:569-75

Yellin AE, Chaffee CB. Donovan AJ. Vascular isolation
in treatment of juxtahepatic venous injuries. Arch
Surg 1971,;102:566-73

Rovito PF. Atrial caval shunting in blunt hepatic
vascular injury. Ann Surg 1987:205:318-21

Burch JM, Feliciano DV, Mattox KL. The atriocaval
shunt. Fact and fiction. Ann Surg 1988:207.555-68
Heaney JP, Stanton WR, Halbert DS, Seidel J, Vice
T. An improved technic for vascular isolation of the
liver-experimental study and case reports. Ann Surg
1966:163:237-41

Ciresi KF, Robert CL Jr. Hepatic vein and retrohepatic
vena caval injury. World J Surg 1990;14:472-7
Reed RL 2d, Merrell RC, Meyers WC, Fisher RP.
Continuing evolution in the approach to severe liver
trauma. Ann Surg 1992;216:524-38

Poggetti RS, Moore EE, Moore FA, Mitchell MB,
Read RA. Balloon tamponade for bilobar transfixing
hepatic gunshot wounds. J Trauma 1992:33:694-7
Stevens SL, Maull Kl Enderson BL, Meadors JN,
Elkins LW Jr, Hopkins FM. Total mesh wrapping for
parenchymal liver injuries-a combined experimental
and clinical study. J Trauma 1991;31:1103-9
Jacobson LE, Kirton OC, Gomez GA. The use of an
absorbable mesh wrap in the management of major
liver injuries. Surgery 1992; 111: 455-61

Feliciano DV, Mattox KL, Jordan GL Jr. Intra-
abdominal packing for control of hepatic hemorrhage:
a reappraisal. J Trauma 1981; 21: 285-90

Carmora RH, Peck DZ Lim RC Jr. The role of
packing and planned reoperation in severe hepatic
trauma. J Trauma 1984 24: 779-84

Cue JI, Cryer HG, Miller FB, Richardson JD, Polk
HC Jr. Packing and planned reexploration for hepatic
and retroperitoneal hemorrhage: critical refinements
of a useful technique. J Trauma 1990; 30: 1007-13
SharpKW. LociceroRJ. Abdominal packing for
surgically uncontrollable hemorrhage. Ann Surg 1992;
215: 467-75

43.

44.

45.

46.

47.

48.

48.

50.

51.

52.

53.

54.

55.

PattA. McCroskey BL,MooreEE. Hypothermia-induced
coagulopathies in trauma. Surg Clin North Am 1988;
68: 775-85

Ferrara A, MacArthur JD, Wright HK, Modlin IM.,
McMillen MA. Hypothermiaand acidosis worsen
coagulopathy in the patient requiring massive
transfusion. Am J Surg 1990; 160: 515-8

BurchdM, Ortiz VB, Richardson RJ, Martin RR, Mattox
KL, Jordan GL Jr. Abbreviated laparotomy and
planned reoperation for critically injured patients.
Ann Surg 1992; 215: 476-84

HarmanPK.Kron IL, McLachlan HD, Freedlender AE,
Nolan SP. Elevated intra-abdominal pressure and
renal function. Ann Surg 1982; 196: 594-7
FietsamRdJr, Villalba M. Glover JL, Clark K. Intra-
abdominal compartment syndrome as a complication
of ruptured abdominal aortic aneurysm repair. Am
Surg 1989:; 55: 396-402

Diebel LN, Wilson RF, Dulchavsky SA, Saxe J. Effect
of increased intra-abdominal pressure on hepatic
arterial, portal venous, and hepatic microcirculatory
blood flow. J Trauma 1992; 33: 279-83

Thorington JM, Schmidt CF. A study of urinary output
and blood pressure changes resulting in experimental
ascites. Am J Med Sci 1923; 165: 880-6

Richards WO, Scovill W, Shin B, Reed W. Acute
renal failure associated with increased intra-
abdominal pressure. Ann Surg 1983; 197: 183-7
Smith JH, Merrell RC, Raffin TA. Reversal of
postoperative anuria by decompressive celiotomy.
Arch Int Med 1985; 145: 553-4

Holcroft JW, Blaisdell FW. Trauma-Trauma to the
torso. In:Wilmore DW, Brennan MF, Harken AH,
Holcraft JW, Meakins JL, eds. Care of the Surgical
Patient, Perioperative Management and Techniques.
New York: Scientific American Medicine, 1989:n.p.
Esquivel CO, Bernardos A Makowka L, Iwasuki S,
Gordon RD, Starzl TE. Liver replacement after massive
hepatic trauma. J Trauma 1987:27:800-2

Angstadt J, Jarrell B, Morit Z, Munoz S, Maddrey W,
Carabasi A. Surgical management of severe liver
trauma: A role for liver transplantation. J Trauma
1989; 29:606-8

Ringe B. Pichimayr R. Total hepatectomy and liver
transplantation: a life-saving procedure in patients
with severe hepatic trauma. Br J Surg 1995; 82:
837-9




146

Thai J Surg 1997 Vol 18 No 3

56.

57.

58.

59.

Ringe B, Pichimayr R, Ziegler H, Grosse H., Kuse E,
Oldhafer K, et alManagement of severe hepatic
trauma by two-stage total hepatectomy and
subsequent liver transplantation. Surgery 1997: 109:
792-5

Balasegaram M, Jioshy SK. Hepatic resection: the
logical approach to surgical management of major
trauma to the liver. Am J Surg 1981; 142: 580-3
Kasai T, Kobayashi K. Searching for the best operative
modality for severe hepatic injuries. Surg Gynecol
Obstet 1993; 177: 5561-5

Pachter HL, Spencer FC. The management of
complex hepatic trauma. In: Controversy in Surgery
Il. Philadelphia : WB Saunders, 1983; 241-9

60.

61.

62.

63.

64.

Hollands MJ, Little JM. The role of hepatic resection
in the management of blunt liver trauma. World J
Surg 1990; 14: 478-82

Mays ET. The hepatic artery. Surg Gynecol Obstet
1974; 139: 595-6

Aaron S, Fulton RL, Mays ET. Selective ligation of
the hepatic artery for trauma of the liver. Surg Gynecol
Obstet 1975; 141: 187-9

Mays ET, Wheeler CS. Demonstration of collateral
arterial flow after inferruption of hepatic arteries in
man. N Engl J Med 1974; 290: 993-6

Flint LM Jr, Polk HC Jr. Selective hepatic artery
ligation : limitation and failures. J Trauma 1979; 19:
319-23




